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Balanced Nutrition...

What, Why and How?

| = Key elements (nutrients)
- Nutrient uptake

v/ - Nutrient Interactions
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Also tie 1n...

Soil sample interpretation
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Discussion

= “Experts” in Our Industry in the Dark Ages?

- If it doesn’t work, put more on...the “Moron principal”
- City people don’t get it!
- Do WE get it?

= New Technology and Information
- Seed & fertilizer placement?

= Variability within a field?

- Soil & Plant tissue sampling?




Discussion

- Soil test levels dropping
- Rising cost of crop inputs

= Environmental pressures
— What Can We Do — What are the opportunities?

= Can all soils be balanced?
= Maybe not.




Why add nutrients...?

Sulfate levels from Sulfate levels from
1989 to 1991

1999 to 2001

1989-1991




EVERY FIELD HAS
SOMETHING
LIMITING ITS
YIELDS




= Limiting Factors...

~ Nutrients
~ Excess water/Poor drainage

~ Drought

- | __wiractions

Climate



~ PROOF.OEN.
~ GLOBAL WARMING"
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Which tools to use?

CI Visual

0 Boots on the ground

4 Plant Tissue

0 In-crop
[0 Plan for next season

J Soil Sample
0 After Crop Removal




Field diagnosis
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Field diagnosis

Old Leaves

U U

Symptoms on entire plant Symptoms on lower leaves only
Plant dark Older leaves
Plant hght green with Older leaves wilt or
green. Lower red or purple yedlow at the scorch,
leaves yedlow, color. Lower edges, but Edges

drying to beaves yellow, stay green in necrotic with




Field diagnosis

New Leaves

v

Leaves distorted and/cr necrotic
Terminal buc dies Terminal bud docs not die
Eoron New beaves o
| o | | e
bhuish green,
d::_ small and
e Amtreted
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* Take Inventory!

* What’s in your bank account!?

* Your soil IS your bank account!



...OR,
EFFICIENTLY RELEASE THEM.



pH Levels
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o Variability




Fotassium (%%)
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o Variability



Zinc (ppm)

o Variability
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ESSENTIAL ELEMENTS
(PRIMARY)




ESSENTIAL ELEMENTS (SECONDARY)
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Essential Elements (micronutrients)




Beneficial Elements (micronutrients)
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HOW DO PLANTS UPTAKE NUTRIENTS?

*Soil-water solution

*98% obtained in soil-water solution

2% directly from soil




HOW NUTRIENTS REACH ROOTS

* Mass flow with water

e Diffusion from soil to roots

* Root interception

Nutrient Uptake



Percentages of Nutrient Uptake Through Roots by Mass Flow, Diffusion
and Interceptive Root Growth
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40

B Mass Flow O Diffusion @ Interceptive Root Growth

P R T T R




ROOT EFFICIENCY

* The root hair increases the surface area of the root by 20
times ‘

nutrients.
* Root hair lives for 3 - 6 days then dies

* Plant must constantly be producing new root hairs




Basic Structure

of the Root

Lateral root

Root hairs

Meristematic

zone turation zone

Zone of
elongation

 Root cap - .

©Mike Dolinski




KEY FACTORS...

o Base Saturation of cations
o K/Mg Ratio
o Boron, Zinc & other micros

o CEC (Cation Exchange Capacity)

o pH & Buffer pH




o Base Saturation of cations

o Limited space on a soil particle
o K,Mg, Ca, H& Na

o How much of each 1s enough?

o How much 1s too much?




o Base Saturation of cations

Who are your
board’

members/?




o Base Saturation of cations

o Who is the dominant
I member?

| © Is the wrong member in
' charge?




o Base Saturation of cations

Percent Base Saturations _
%K %Mg %Ca %H %Na - —_— IOO

13 212 477 289 08

Report Date:2018-10-15  Print Date:2019-04-13 SOIL TEST REPORT
Sample ool land Doscois Deoih Lab  Organic Phosphorus - P ppm Potassium  Magnesium Calcium pH CEC Percent Base Saturations
Number 9 Pt P Number Matter Bicarb Bray-P1 K ppm Mg ppm Ca ppm pH Buffer meq/100g) %K % Mg % Ca %H %Na
328251 6 53511 69 28M 45M 83M 419H 1570L 63 66 16.4 13 212 477 289 038
Sample Sulfur I‘.Jitrate Zinc R Iron Copper Boron o Saturation Aluminum Saturation K/Mg Siioads Sodium Molybdenum
Number m S Ibs/ac sl Zn ppm Feppm Cuppm B ppm S %P Al ppm %Al* Ratio e E Na ppm Mo ppm
PP ppm NO3-N Ibs/ac pp Mn ppm pp pp pp ms/cm ° pp B ppm pp PP
32825-1 8VL 14 1VL 2 49M 21M  108VH 08M 01VL 0.2VL 8G 761 03G 006 82 11L 31M
OE VL=VERYLOW L=LOW M=MEDIUM H=HIGH VH =VERY HIGH * G =G0O0D, M = MARGINAL, MT = MODERATE PHYTO-TOXIC, T = PHYTO-TOXIC, ST = SEVERE PHYTO-TOXIC
GRAPHIC SUMMARY
Very High (*High) = Very High (*High)
High (*GOOD) High (*GOOD)
Medium Medium
Low Low
Very Low ] =] . [ Very Low
B1S K Zn Cu




o Base Saturation of cations

|deal Ranges...

%Ca 65-75

%Mg 12-15 %H <10

%K 3-5 %Na <1

Percent Base Saturations
%K %Mg %Ca %H %Na

13 212 477 289 08




o C.E.C. (Cation Exchange Capacity)
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o C.E.C. (Cation Exchange Capacity)

CEC
meq/100g
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328251 6 53511 69 28M 45M 83M 419H 1570L 63 66 16.4 13 212 477 289 08
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Very High (*High) = Very High (*High)
High (*GOOD) High (*GOOD)
Medium Medium
Low Low
Very Low ] =] [ Very Low
P1* K Zn Cu




o C.E.C. (Cation Exchange Capacity)

Indicates soil texture

High CEC — more clay

Low CEC — more sand

Helps determine nutrient holding capacity

GLNC . © ©




o Hydrogen (H)

o Too much 1s NOT good
o Need small amount only - <10%

o Torching effect on root tips

o Occurs naturally from rood growth &
manure and fertilizer applications




o Sodium (Na)

o Too much is NOT good

o Need small amount only - <1%

o Often associated with 1rrigation water or
high water table




PRIMARY NUTRIENTS

Nitrogen (N) -

is needed for vegetative growth
and dark green color. (easily
leached out)

Nitrogen is the most important
nutrient.
Deficiency signs —

reduced growth & yellowing of
lower leaves.

Yellowing is called Chlorosis




NITROGEN BALANCED FERTILITY N:K RATIO

*Ratio N:K in Early season 1:3 progressing to a ratio
through the season of 1:1

* Developed countries in the 60’s and 70’s fairly
balanced at 1:0.8 to a current N:K use of 1:0.36

* Developing countries little change 1:0.10 —-1:0.13
except South America has increased to 1:0.96
because of the response soybeans have to K



TOO MUCH
NITROGEN

 Leaf Nitrogen level affects plant
susceptibility.

« Pathogens such as mildew target
plant cells with high Nitrate Nitroa~:

A ot the
. gllgl Reme

* EnstL
Sulpli




o Nitrogen (N)

Hands-On
Agronomy... Nell
Kinsey

Nitrogen drives out calcium. When the soil is open and
nitrates leach out and go with the water, it is never a solo jour-
ney. It always takes along a passenger. If there is a cache of sodi-
um, nitrogen may take sodium. Otherwise it takes calcium.
Nitrogen never takes out magnesium, but as nitrogen leaches
downward, the passenger status of calcium is assured. If calcium
levels are excessive, this may be a solution of sorts. There is a
corollary. For every percent calcium taken out by nitrogen, mag-
nesium goes up 1%. Removal of 10% calcium by a nitrogen
over-supply will increase the magnesium level by 10%. This is
one reason nitrogen from anhydrous ammonia has a reputation

for tightening soils. .
In the area where I live, some of the soils are light sands.

Many farmers still use anhydrous. Anhydrous (NH) was intro-
duced in the southeast Missouri area by 1955. By 1965 most
farmers had quit using it on their heavy black soil. Farmers coi-
cluded that anhydrous use made the soils harder.
Hands-On Agronomy. S
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O Nitrogen (N) Nitrate

Nitrogen

ppm NO3-N Ibs/ac
1VL

SOIL TEST REPORT Page:1
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:ample Legal Land Descpt: Depth Lab  Organic sphorus - P ppm Potassium  Magnesium Calcium pH CEC . Pe:cent Bz:se Satu:ationi
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Very High (*High) = Very High (*High)
High (*GOOD) High (*GOOD)
Medium Medium
Low l I I I I Low
Very Low ] =] . [ Very Low
B1S K Zn Cu




15

.| PHOSPHORUS

30.973761

* Phosphorus plays a crucial role in the reproduction of seed
plants.

* |t promotes rapid root growth.

 Unlike nitrogen, phosphorus is very immobile in soil. However,
since a large portion of a plant’'s phosphorus is found in seeds
and fruit, the soil must be replenished annually.

* Deficiency symptoms include a purple tinge to the leaves.




PRIMARY NUTRIENTS IN AGRICULTURE

2. Phosphorus (P) —
important for seedling
and young plant growth
and develop gooad root

system. (not easily leached
out)

* AKA — Party Animal
- Deficiency signs-

reduced growth, poor
root systems, reduced
flowering. Also thin
stems and browning or
purpling of foliage.







LOW MG, HIGH K ADDITION LEADING TO
PHOS DEFICIENCY




PHOSPHATE

A Drop from 21 Degree’s C to 13 Degree’s C Reduces

TAURUS

Phosphorus Availability by almost 70%

Availability (%)
o
e 0]
o

0.60:
0.40;
0.201
0.00 .
21 18 16 13 Soil
temperature
(°C)



o Phosphorus (P)

Phosphorus - P ppm
Bicarb

Bray.P1
45M

28M

Saturation
%P

Report Date:2018-10-15  Print Date:2019-04-13 OIL TEST REPORT Page:1
Sample ! Lab  Organic Phosphorus - P ppm Potassium  Magnesium Calciu pH CEC Percent Base Saturations
Number Legal Land Descpt: Dspii Number Matter Bicarb Bray-P1 K ppm Mg ppm Ca pp pH Buffer meq/100g %K % Mg %Ca %H %Na
328251 6 53511 69 28M 45M 83M 419H 1570 63 66 16.4 13 212 477 289 08
Sample Sulfur I‘.Jitrate Zinc R Iron Copper Boron o SaturationJAluminum Saturation K/Mg Siioads Sodium Molybdenum
Number m S Ibs/ac Nitrogon Zn ppm Feppm Cuppm Bppm o %P Al ppm %Al* Ratio S - Na ppm Mo ppm

PP ppm NO3-N Ibs/ac pp Mn ppm pp pp pp ms/cm ° pp B ppm pp PP
32825-1 8VL 14 1VL 2 49M 21M  108VH 08M 0.1VL 02VL 8G 761 03G 006 82 11L 31M
OE VL=VERYLOW L=LOW M=MEDIUM H=HIGH VH=VERY HIGH * G =G0O0D, M = MARGINAL, MT = MODERATE PHYTO-TOXIC, T = PHYTO-TOXIC, ST = SEVERE PHYTO-TOXIC
GRAPHIC SUMMARY
Very High (*High) = Very High (*High)
High (*GOOD) High (*GOOD)
Medium Medium
Low Low
Very Low ] =] [ Very Low
P1* K Zn Cu




Potassium (K)

BENEFITS

Yield potential

Stalk strength, lodging resistance

Improves winter hardiness

Protein production

Carbohydrate production; sugar translocation

E nzyme functions

N o, A WNH

Cell division

IDEAL BALANCE

3-5% Saturation




Potassium (K)

» can be leached (if sandy,
acid soils)

- Deficiency signs —

» reduced growth,
shortened internodes and
some burn, scorched
marks (brown leaves).

* Too Much (K ) — can cause
nitrogen or Mg deficiency.

Ao
/ y ¥



* Determines rate of

chemical reactions

* High K in soil
solution = High K In
plants

* Deficiency appears

in older leaves first



o Potassium (K)

Potassium
K ppm

83M
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Sample y Lab  Organic Phosphorus - P ppm Potassiuml| Magnesium Calcium pH CEC Percent Base Saturations
Number Legal Land Descpt: Dspii Number Matter Bicarb Bray-P1 K ppm Mg ppm Ca ppm pH Buffer meq/100g | % K} % Mg % Ca %H %Na
328251 6 53511 69 28M 45M 83M 419H 1570L 63 66 16.4 13§ 212 477 289 08
Sample Sulfur I‘.Jitrate Zinc R Iron Copper Boron o Saturation Aluminum Saturation K/Mg Siioads Sodium Molybdenum
Number m S Ibs/ac Nitrogon Zn ppm Feppm Cuppm Bppm o %P Al ppm %Al* Ratio S - Na ppm Mo ppm

PP ppm NO3-N Ibs/ac pp Mn ppm pp pp pp ms/cm ° pp B ppm pp PP
32825-1 8VL 14 1VL 2 49M 21M  108VH 08M 0.1VL 02VL 8G 761 03G 006 82 11L 31M
OE VL=VERYLOW L=LOW M=MEDIUM H=HIGH VH =VERY HIGH * G =G0O0D, M = MARGINAL, MT = MODERATE PHYTO-TOXIC, T = PHYTO-TOXIC, ST = SEVERE PHYTO-TOXIC
GRAPHIC SUMMARY
Very High (*High) = Very High (*High)
High (*GOOD) High (*GOOD)
Medium Medium
Low Low
Very Low ] =] [ Very Low
P1* K Zn Cu




BENEFITS BEST SOURCES
1. Key element in chlorophyli Magnesium Sulfate (Mg 9%, S 12%)
2. Protein production Su-Po-Mag (0-0-22-225-11Mg)
3. Enzyme functions
4. Energy releaseincells
5. Aids phosphorus uptake
6. Oil formation
7. Starchtranslocation C OMME NTS

¢ Anexcess cancause problems:
IDEAL BALANCE < mightens soil_

— Hard to balance soil

12-15%Saturation

— Ties up potassium
(240 X C.E.C. X %saturation/200 = ppm) — Reduces nitrogen utilization




LEAF YELLOWING IN THE FORM OF INTERVEINAL
CHLOROSIS ON OLDER LEAVES IS VERY
CHARACTERISTIC FOR MG DEFICIENCY IN CROP

PLANTS




Mg-deficient plants highly
sensitive to high light

SN G ‘Loleght S
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o Magnesium (Mg)

SOIL TEST REPORT

Report Date:2018-10-15  Print Date:2019-04-13 Page:1
Sample y Lab  Organic Phosphorus - P ppm Potassium | Magnesium Calcium pH CEC P ase Saturations
Number Legal Land Descpt: Dspii Number Matter Bicarb Bray-P1 K ppm Mg ppm Ca ppm pH Buffer meq/100g % K §% Mgl % Ca %H %Na
328251 6 53511 69 28M 45M 83M 419H 1570L 63 66 16.4 13 |21.2) 477 289 08
Sample Sulfur I‘.Jitrate Zinc R Iron Copper Boron o Saturation Aluminum Saturation K/Mg Siioads Sodium Molybdenum
Number m S Ibs/ac Nitrogon Zn ppm Feppm Cuppm Bppm o %P Al ppm %Al* Ratio S - Na ppm Mo ppm

PP ppm NO3-N Ibs/ac pp Mn ppm pp pp pp ms/cm ° pp B ppm pp PP
32825-1 8VL 14 1VL 2 49M 21M  108VH 08M 0.1VL 02VL 8G 761 03G 006 82 11L 31M
OE VL=VERYLOW L=LOW M=MEDIUM H=HIGH VH =VERY HIGH * G =G0O0D, M = MARGINAL, MT = MODERATE PHYTO-TOXIC, T = PHYTO-TOXIC, ST = SEVERE PHYTO-TOXIC
GRAPHIC SUMMARY
Very High (*High) = Very High (*High)
High (*GOOD) High (*GOOD)
Medium Medium
Low Low
Very Low ] =] [ Very Low




Calcium

BENEFITS Side note...

i i codfirems Ca = cement
Cu = rebar

9. Increases s ontent of plant B — m O rta r
do. Promotes overall plant heakh > COM\E NT

11. High quality grain or fruit
The trucker of all nutrients >

IDEAL BALANCE

MINERALS
70-80% Saturation %
(400 X C.E.C. X %saturation/200 =ppm) *

en utilization, protein content
5. Root & leaf growth
6. Cell divisi

7. Builds cell walls

8. Enzyme function




CALCIUM

4 pH
4 Cell Division and Elongation
4 Cell Wall

4 Proper Working and Permeability of Cell
Membranes

4
4 Storage Quality and Disease resistance
4 Healthy Soils Require Calcium




o Calcium (Ca)

SOIL TEST REPORT

Report Date:2018-10-15  Print Date:2019-04-13 Page:1
Sample y Lab  Organic Phosphorus - P ppm Potassium  Magnesium Calcium pH CEC Percent Basg Saturations
Number Legal Land Descpt: Dspii Number Matter Bicarb Bray-P1 K ppm Mg ppm Ca ppm pH Buffer meq/100g % K % Mgl% Caj % H %Na
328251 6 53511 69 28M 45M 83M 419H 1570L 63 66 16.4 13 212477289 08
Sample Sulfur I‘.Jitrate Zinc R Iron Copper Boron o Saturation Aluminum Saturation K/Mg Siioads Sodium Molybdenum
Number m S Ibs/ac Nitrogon Zn ppm Feppm Cuppm Bppm o %P Al ppm %Al* Ratio S - Na ppm Mo ppm

PP ppm NO3-N Ibs/ac pp Mn ppm pp pp pp ms/cm ° pp B ppm pp PP
32825-1 8VL 14 1VL 2 49M 21M  108VH 08M 0.1VL 02VL 8G 761 03G 006 82 11L 31M
OE VL=VERYLOW L=LOW M=MEDIUM H=HIGH VH =VERY HIGH * G =G0O0D, M = MARGINAL, MT = MODERATE PHYTO-TOXIC, T = PHYTO-TOXIC, ST = SEVERE PHYTO-TOXIC
GRAPHIC SUMMARY
Very High (*High) = Very High (*High)
High (*GOOD) High (*GOOD)
Medium Medium
Low Low
Very Low ] =] [ Very Low




Main Function in Plants

» Constituent of proteins
e Involved in respiration

e Involved in nodule formation

Sulfur

Primary Sources

» Soil organic matter & Rainwater




Sulfur

BENEFITS BEST SOURCES

1. More useable protein (high quality, complete) Bio-Cal (5%S)

2. Makes soil nitrogen more available Ferti-Cal {5%S)

3. Loosens, aerates soil Huma-Cal {5%)

4. Reduces excess soil magnesium Ammonium Sulfate {21-0-0-24S)
@owers soil [D Calcium Sulfate {gypsum) (Ca 23%, S 17%)

6. Energy release in cells Potassium Sulfate (0-0-50-17S)

7. Part of vitamin B, & biotin Sulfate Trace Minerals

IDEAL BALANCE COMIVENTS

50 ppm or 100#per acre e Sulfur builds humus

e Needs to be presentina 10:1 ratio of N:S
¢ Sulfur helps make deep green plants

ﬂ



o Sulphur (S)

SOIL TEST REPORT

Report Date:2018-10-15  Print Date:2019-04-13 Page:1
Sample ool land Doscois Deoih Lab  Organic Phosphorus - P ppm Potassium  Magnesium Calcium pH CEC Percent Base Saturations
Number 9 Pt P Number Matter Bicarb Bray-P1 K ppm Mg ppm Ca ppm pH Buffer meq/100g %K % Mg %Ca %H %Na
328251 6 53511 69 28M 45M 83M 419H 1570L 63 66 16.4 13 212 477 289 08
Sample Sulfur I‘.Jitrate Zinc R Iron Copper Boron o Saturation Aluminum Saturation K/Mg Siioads Sodium Molybdenum
Number m S Ibs/ac Nitrogon Zn ppm Feppm Cuppm Bppm o %P Al ppm %Al* Ratio S - Na ppm Mo ppm

PP ppm NO3-N Ibs/ac pp Mn ppm pp pp pp ms/cm ° pp B ppm pp PP
32825-1 8VL 14 1VL 2 49M 21M  108VH 08M 0.1VL 02VL 8G 761 03G 006 82 11L 31M
OE VL=VERYLOW L=LOW M=MEDIUM H=HIGH VH =VERY HIGH * G =G0O0D, M = MARGINAL, MT = MODERATE PHYTO-TOXIC, T = PHYTO-TOXIC, ST = SEVERE PHYTO-TOXIC
GRAPHIC SUMMARY
Very High (*High) = Very High (*High)
High (*GOOD) High (*GOOD)
Medium Medium
Low Low
Very Low ] =] [ Very Low




KEY MICRO-NUTRIENTS...

Zinc
o Is important for early root
development.
o No zinc = plant cannot
complete life cycle

o Very important in human
health!

Response of cereals to zinc on Zn-deficient soils
under field conditions

Range of Average
No. of
Crop EbEHEES Response | Response
(bu/A) (bu/A)
Wheat 686 0-28.8 5.34
Rice 250 0-107.70 18.83
Corn 257 0-54.17 11.31
Barley 7 2.04-15.02 6.31
Oats 3 2.79-22.89 10.6

(Nayyar, 1990)




ZINC - FOR GROWTH, HEALTH & REPRODUCTION

Insufficient uptake

* Chlorosis of mid-leaf region, leading to grey-white
patches.

* Stunted plants, short internodes, few tillers.

* Poor root development & microbial colonisation
(PGPRD).

* Poor flowering, seed set & finishing.

Induced by
* Excessive Ca, P, Cu
* Deficient Mg, S, Zn

Action

* Soil applied as oxysulphate with carrier
* Foliar Mn (with Zn, Mg, S

© CATTS SOll SQlutions Ltd



ZINC

«Zinc deficiencies typically show up on
poorly drained, sandy, low organic matter,
very high organic matter or badly eroded
solls.

Typically as pH increases Zinc availability
decreases.

*High applications of phosphorous can
cause deficiencies

*Plays an important role in plant growth
regulation and root formation.




Zinec

BENEFITS

1. Contributes to test weight
2. Increases ear size incorn
3. Promotes silking incom
4. Hastens maturity

5. Chlorophyll formation

6. Enzyme functions

7. Regulates plant growth

8. Increases plant leaf size.

COMMENT

o Extremely important in phosphorus uptake and
utilization within the plant.

IDEAL BALANCE

5+ppmor 10# per acre




o Zinc...

Report Date:2018-10-15  Print Date:2019-04-13 SOIL TEST REPORT Page:1
Sample S eosltand Descek: Denth Lab  Organic Phosphorus - P ppm Potassium Magnesium Calcium pH CEC Percent Base Saturations
Number 9 pt: P Number Matter Bicarb Bray-P1 K ppm Mg ppm Ca ppm pH Buffer meg/100g % K % Mg % Ca %H %Na
32825-1 6 53511 6.9 28M 45M 83M 419H 1570L 63 66 16.4 13 212 477 289 038
Sample Sulfur b'litrate Zinc e Iron Copper Boron Sohbla Saturation Aluminum Saturation K/Mg Ehiorkia Sodium Molybdenum|
Numb S Ibs/ Niizagen z F c B Sals %P Al %Al* Ratio ENR ©y M

umber ppm slac L m NO3-N Ibsfac |Z"PP™ | Mn ppm e ppm u ppm ppm mslcm o ppm o atio ppm a ppm o ppm
32825-1 8VL 14 1VL 2 |49M 21M 108VH 08M 0.1VL 02VL 8G 761 03G 006 82 11L 31M
OE VL=VERYLOW L=LOW M=MEDIUM H=HIGH VH=VERY HIGH * G =GOO0D, M = MARGINAL, MT = MODERATE PHYTO-TOXIC, T = PHYTO-TOXIC, ST = SEVERE PHYTO-TOXIC

GRAPHIC SUMMARY
Very High (*High) ] Very High (*High)
High (*GOOD) High (*GOOD)
Medium Medium
Low Low
Very Low Very Low




KEY MICRO-NUTRIENTS...

Boron

Key role in nodulation.

Plays structural role in cell wall
Low boron — limited Ca uptake

If Ca 1s the truck, boron 1s the driver
Crucial during seed-set

QIN@ L0 © O

o Moves sugars 1n plant!




Herbivory

most intermediate

*0¢e




Boron in animal & human health...

Recent research has shovn that boron plays & role in animal metabo'ism and it has been predicted that

s only g mal

Research has ¢

er ol lime belore boron's essentialily i animals is complelely established ( Nelsen,199]

hownclin betwaen higher boron consumption and lowsr prostate cancer in mai

When men were divided into quartiles based on their consumatinn ¢f boron, the men in the highest

quartile of boron consumption had a 6% lower risk of developing prostate cancer.” Boron has alo

been shown n

Vitro to inhibit certzin breast cancers and prostate cancers (Zhang, 2001),



Boron's role in plant physiology
Root elongation and Nucleic acid metabolism

One of the most repid responses to boron deficiency is inhinition or cessation of root elongat on, g ving

the roois a stubby and bushy appearance. Timing studies showed that@ion ot root elo'\g@
occurs as seon@s 3 hours after the boron supply is interruptednd becomes more severe after 6 hours

and hinally comes to a halt atter 24 hours. After the boron supp'y is restored root elongation becomes
rapic agein. Belween 6-12 hours Lhere is a dramatic inarease in e aclivilty ol 1AA oxidase in the rools

which falls rapidly when boron is resuppliad (Marschner, 1095).

There is a gencral agreement among scientists that when boron is withdrawn there is both a decrcase 'n

the rare of cell divisian and an inhibition in elongation growth.

It is well documented that there is a decrease in DNA content and rate ot DNA synthesis when boron is
wilhtheld (Marschiner, 1995).




o Boron...

o Need to be over 1ppm...over 2 1s better

SOIL TEST REPORT

Report Date:2018-10-15  Print Date:2019-04-13 Page:1
Sample S eosltand Descek: Denth Lab  Organic Phosphorus - P ppm Potassium Magnesium Calcium pH CEC Percent Base Saturations
Number 9 pt: P Number Matter Bicarb Bray-P1 K ppm Mg ppm Ca ppm pH Buffer meg/100g % K % Mg % Ca %H %Na
32825-1 6 53511 69 28 M 45M 83M 419H 1570 L 63 66 164 13 212 477 289 08
Sample Sulfur b'litrate Zinc e Iron Copper Boron Sohbla Saturation Aluminum Saturation K/Mg Ehiorkia Sodium Molybdenum|
Number m S Ibs/ac Rrngen Zn ppm Feppm Cuppm B ppm - %P Al ppm %Al* Ratio s [ Nappm Mo ppm

PP ppm NO3-N Ibs/ac Pp Mn ppm Pp Pp pp ms/cm ° PP B ppm pp PP
32825-1 8VL 14 1VL 2 49M 21M 108VH 08M 0.1VL] 02VL 8G 761 03G 006 82 11L 31M
OE VL=VERYLOW L=LOW M=MEDIUM H=HIGH VH=VERY HIGH * G =GOO0D, M = MARGINAL, MT = MODERATE PHYTO-TOXIC, T = PHYTO-TOXIC, ST = SEVERE PHYTO-TOXIC
GRAPHIC SUMMARY
Very High (*High) = Very High (*High)
High (*GOOD) High (*GOOD)
Medium Medium
Low Low
Very Low Very Low
P1* K Zn Cu




©Mike Dolinski
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In boron-sufficient plants (left) vs boron-deficient plants (right) cell
expansion continues in the phloem and xylem but not cell differentiation
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Rhizobium vs Soil Boron
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o K/Mg Ratio

o % K divided by

% Mg

o Ideal... 0.25t0 0.35

Report Date:2018-10-15  Print Date:2019-04-13

Legal Land Descpt:  Depth Nunbers Mator Bicarb

SOIL TEST REPORT Page:1

Lab ganic phorus -

P ppm Potassium gnesium “Calcium p CEC Percent Base Saturations

Bray-P1 K ppm Mg ppm Ca ppm pH Buffer meg/100g %K % Mg %Ca %H %Na

32825-1 6 53511 69 28M 45M 83M 419H 1570L 63 66 164 13 212 477 289 038
Sample Sulfur N’.:ti:;at:n Zinc M Iron Copper Boron Sg:::tb;le Saturation Aluminum Saturatio§§ K/Mg ENR Chlglride Sodium Molybdenum|
Number ppm S Ibs/ac ppm NO3-9N Ibs/ac Zn ppm Mn ppm Feppm Cuppm Bppm ms/em %P Al ppm %Al * | Ratio | ppm Nappm Mo ppm
32825-1 8VL 14 1VL 2 49M 21M 108VH 08M 0.1VL 02VL 8G 761 0.3G | 0.06 |82 1ML 31M

OE

VL=VERY LOW L=LOW M=MEDIUM H=HIGH VH=VERY HIGH

* G =GOO0D, M = MARGINAL, MT = MODERATE PHYTO-TOXIC, T = PHYTO-TOXIC, ST = SEVERE PHYTO-TOXIC




Identified low producing sites of 2015, based
on NDVI
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o Manganese...

o Natural disease fighter
o Plays key role during early stages of disease

pressure

SOIL TEST REPORT

Report Date:2018-10-15  Print Date:2019-04-13 Page:1
Sample S eosltand Descek: Denth Lab  Organic Phosphorus - P ppm Potassium Magnesium Calcium pH CEC Percent Base Saturations
Number 9 pt: P Number Matter Bicarb Bray-P1 K ppm Mg ppm Ca ppm pH Buffer meg/100g % K % Mg % Ca %H %Na
32825-1 6 53511 6.9 28M 45M 83M 419H 1570L 63 66 16.4 13 212 477 289 038
Sample Sulfur b'litrate Zinc e Iron Copper Boron Sohbla Saturation Aluminum Saturation K/Mg Ehiorkia Sodium Molybdenum|
Number m S Ibs/ac Rrngen Zn ppm Fe ppm  Cu ppm B ppm - %P Al ppm %Al* Ratio s - Nappm Mo ppm

PP ppm NO3-N Ibs/ac Pp Mn ppm Pp Pp pp ms/cm ° PP B ppm pp PP
32825-1 8VL 14 1VL 2 49M 21M 08VH 08M 0.1VL 02VL 8G 761 03G 006 82 11L 31M
OE VL=VERYLOW L=LOW M=MEDIUM H=HIGH VH=VERY HIGH * G =GOO0D, M = MARGINAL, MT = MODERATE PHYTO-TOXIC, T = PHYTO-TOXIC, ST = SEVERE PHYTO-TOXIC
GRAPHIC SUMMARY
Very High (*High) Very High (*High)
High (*GOOD) High (*GOOD)
Medium == =i Medium
Low | Low
Very Low ] Very Low
P1*




o pH

o Soil pH measures hydrogen 1on activity

o It indicates acidity of the soil solution (active acidity)

o Or, the total amount of Hydrogen in the soil solution




o Buffer pH

o Buffer pH 1s a measurement of the amount of
hydrogen 1ons which must be replaced and
neutralized by liming

o It indicates the total acidity (active + reserve) of the
soil

o Or, the amount of Hydrogen on the soil particle




o pH & buffer pH

SOIL TEST REPORT

Report Date:2018-10-15  Print Date:2019-04-13 Page:1
Sample S eosltand Descek: Denth Lab  Organic Phosphorus - P ppm Potassium Magnesium Calcium pH CEC Percent Base Saturations
Number 9 pt: P Number Matter Bicarb Bray-P1 K ppm Mg ppm Ca ppm pH Buffer jmeg/100g % K % Mg % Ca %H %Na
32825-1 6 53511 6.9 28M 45M 83M 419H 1570L 63 66 I 16.4 13 212 477 289 038
Sample Sulfur b'litrate Zinc e Iron Copper Boron Sohbla Saturation Aluminum Saturation K/Mg Ehiorkia Sodium Molybdenum|
Number m S Ibs/ac Rrngen Zn ppm Feppm Cuppm B ppm - %P Al ppm %Al* Ratio s [ Nappm Mo ppm

PP ppm NO3-N Ibs/ac Pp Mn ppm Pp Pp pp ms/cm ° PP B ppm pp PP
32825-1 8VL 14 1VL 2 49M 21M 108VH 08M 0.1VL 02VL 8G 761 03G 006 82 11L 31M
OE VL=VERYLOW L=LOW M=MEDIUM H=HIGH VH=VERY HIGH * G =GOO0D, M = MARGINAL, MT = MODERATE PHYTO-TOXIC, T = PHYTO-TOXIC, ST = SEVERE PHYTO-TOXIC
GRAPHIC SUMMARY
Very High (*High) = Very High (*High)
High (*GOOD) High (*GOOD)
Medium Medium

Low

Low

Very Low

Very Low
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ROOT GROWTH AND SOIL pH

I Ektal etal 1957
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Root Growth Increased 40% From pH 5.5 - 7.2



FERTILIZER

EFFICIENCY
% Fertilizer
Effici % Fertilizer
Soil pH iIciency Wasted

Soil and Buffer pH
Z
o
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OTHER ROLE PLAYERS...

o Organic Matter (OM)

SOIL TEST REPORT

Report Date:2018-10-15  Print Date:2019-04-13 Page:1
[ |
Sample S eosltand Descek: Denth Lab |} Organic Phosphorus - P ppm Potassium Magnesium Calcium pH CEC Percent Base Saturations
Number 9 pt: P Number] Matter Bicarb Bray-P1 K ppm Mg ppm Ca ppm pH Buffer meg/100g % K % Mg % Ca %H %Na
32825-1 6 53511] 69 28 M 45M 83M 419H 1570 L 63 66 164 13 212 477 289 08
Sample Sulfur b'litrate Zinc e Iron Copper Boron Sohbla Saturation Aluminum Saturation K/Mg Ehiorkia Sodium Molybdenum|
Number m S Ibs/ac Rrngen Zn ppm Feppm Cuppm B ppm - %P Al ppm %Al* Ratio s [ Nappm Mo ppm
pp ppm NO3-N Ibs/ac pp Mn ppm pp pp pp ms/cm ° pp B ppm pp pp
32825-1 8VL 14 1VL 2 49M 21M 108VH 08M 0.1VL 02VL 8G 761 03G 006 82 11L 31M
OE VL=VERYLOW L=LOW M=MEDIUM H=HIGH VH=VERY HIGH * G =GOO0D, M = MARGINAL, MT = MODERATE PHYTO-TOXIC, T = PHYTO-TOXIC, ST = SEVERE PHYTO-TOXIC
GRAPHIC SUMMARY
Very High (*High) = Very High (*High)
High (*GOOD) High (*GOOD)
Medium Medium
Low | Low
Very Low [ Very Low

P




o Iron (Fe)
o Below 80ppm 1deal

SOIL TEST REPORT

Report Date:2018-10-15  Print Date:2019-04-13 Page:1
Sample ) Lab  Organic Phosphorus - P ppm Potassium Magnesium CEC Percent Base Saturations
Number ot Dasopt Bt Number Matter Bicarb Bray-P1 K ppm Mg ppm pH Buffer meg/100g %Ca %H %Na
32825-1 6 53511 69 28M 45M 83M 419H 16.4 13 212 477 289 08
Sample Sulfur Nbi‘tirt:)?;:n Zinc Manganese=jror Copper  Boron Sg:::)sle Saturation Aluminum Saturation KIMg -\ Sodium Molybdenum)
Number ppm S Ibs/ac ppm NO3-N Ibs/ac Zn ppm Mn ppm Fe ppm | Cuppm B ppm ms/em Ratio Nappm Mo ppm
32825-1 8vL 14 1VL 2 49M 21M J108VH) 08M 0.1VL 02VL 03G 0.06 82 31M
OE VL=VERYLOW L=LOW M=MEDIUM H=HIGH VH=VERY HIGH * G =GOO0D, M = MARGINAL, MT = MODERATE PHYTO-TOXIC, T = PHYTO-TOXIC, ST = SEVERE PHYTO-TOXIC

GRAPHIC SUMMARY
Very High (*High) Very High (*High)
High (*GOOD) High (*GOOD)
Medium Medium
Low Low
Very Low Very Low
P1* K Zn Cu




o Copper (Cu)

SOIL TEST REPORT

Report Date:2018-10-15  Print Date:2019-04-13 Page:1
Sample S eosltand Descek: Denth Lab  Organic Phosphorus - P ppm Potassium Magnesium Calcium pH CEC Percent Base Saturations
Number 9 pt: P Number Matter Bicarb Bray-P1 K ppm Mg ppm Ca ppm pH Buffer meg/100g % K % Mg % Ca %H %Na
32825-1 6 53511 6.9 28M 45M 83M 419H 1570L 63 66 16.4 13 212 477 289 038
Sample Sulfur b'litrate Zinc e Iron Copper Boron Sohbla Saturation Aluminum Saturation K/Mg Ehiorkia Sodium Molybdenum|
Number m S Ibs/ac Rrngen Zn ppm Fe ppm f Cu ppm B ppm - %P Al ppm %Al* Ratio s [ Nappm Mo ppm

PP ppm NO3-N Ibs/ac Pp Mn ppm Pp Pp pp ms/cm ° PP B ppm pp PP
32825-1 8VL 14 1VL 2 49M 21M 108VH J 0.8M 0.1VL 02VL 8G 761 03G 006 82 11L 31M
OE VL=VERYLOW L=LOW M=MEDIUM H=HIGH VH=VERY HIGH * G =GOO0D, M = MARGINAL, MT = MODERATE PHYTO-TOXIC, T = PHYTO-TOXIC, ST = SEVERE PHYTO-TOXIC
GRAPHIC SUMMARY
Very High (*High) = Very High (*High)
High (*GOOD) High (*GOOD)
Medium Medium

Low

Low

Very Low

Very Low




o Aluminum (Al)
o Over 400ppm — toxic to roots

SOIL TEST REPORT

Report Date:2018-10-15  Print Date:2019-04-13 Page:1
Sample S eosltand Descek: Denth Lab  Organic Phosphorus - P ppm Potassium Magnesium Calcium pH CEC Percent Base Saturations
Number 9 pt: P Number Matter Bicarb Bray-P1 K ppm Mg ppm Ca ppm pH Buffer meg/100g % K % Mg % Ca %H %Na
32825-1 6 53511 6.9 28M 45M 83M 419H 1570L 63 66 16.4 13 212 477 289 038
Sample Sulfur b'litrate Zinc e Iron Copper Boron Sohbla SaturationlAluminum katuration K/Mg Ehiorkia Sodium Molybdenum|
Number m S Ibs/ac Rrngen Zn ppm Feppm Cuppm B ppm - %P Al ppm %Al* Ratio s [ Nappm Mo ppm

PP ppm NO3-N Ibs/ac Pp Mn ppm Pp Pp pp ms/cm ° PP B ppm pp PP
32825-1 8VL 14 1VL 2 49M 21M 108VH 08M 0.1VL 02VL 8G 761 03G 006 82 11L 31M
OE VL=VERYLOW L=LOW M=MEDIUM H=HIGH VH=VERY HIGH * G =GOO0D, M = MARGINAL, MT = MODERATE PHYTO-TOXIC, T = PHYTO-TOXIC, ST = SEVERE PHYTO-TOXIC
GRAPHIC SUMMARY
Very High (*High) = Very High (*High)
High (*GOOD) High (*GOOD)
Medium Medium
Low | Low
Very Low [ Very Low
P1* K




o ENR (estimated N release)

Report Date:2018-10-15  Print Date:2019-04-13 SOIL TEST REPORT Page:1
Sample S eosltand Descek: Denth Lab  Organic Phosphorus - P ppm Potassium Magnesium Calcium pH CEC Percent Base Saturations
Number 9 pt: P Number Matter Bicarb Bray-P1 K ppm Mg ppm Ca ppm pH Buffer meg/100g % K % Mg % Ca %H %Na
32825-1 6 53511 6.9 28M 45M 83M 419H 1570L 63 66 16.4 13 212 477 289 038
Sample Sulfur b'litrate Zinc e Iron Copper Boron Sohbla Saturation Aluminum Saturation K/Mg ot Sodium Molybdenum|
Numb S Ibs/ Niugen z F c B Sals %P Al %Al* RaticnRf © N M

umber ppm slac L mNO3.NIbslac Z"PP™  Mpn ppm e ppm u ppm ppm mslcm o ppm o atig ppm a ppm o ppm
32825-1 8VL 14 1VL 2 49M 21M 108VH 08M 0.1VL 02VL 8G 761 03G 00682 11L 31M
OE VL=VERYLOW L=LOW M=MEDIUM H=HIGH VH=VERY HIGH * G =GOO0D, M = MARGINAL, MT = MODERATE PHYTO-TOXIC, T = PHYTO-TOXIC, ST = SEVERE PHYTO-TOXIC

GRAPHIC SUMMARY
Very High (*High) = Very High (*High)
High (*GOOD) High (*GOOD)

Medium
Low
Very Low

P

Medium
Low
Very Low

Zn Cu




o Chloride (Cl)

SOIL TEST REPORT

Report Date:2018-10-15  Print Date:2019-04-13 Page:1
Sample S eosltand Descek: Denth Lab  Organic Phosphorus - P ppm Potassium Magnesium Calcium pH CEC Percent Base Saturations
Number 9 pt: P Number Matter Bicarb Bray-P1 K ppm Mg ppm Ca ppm pH Buffer meg/100g % K % Mg % Ca %H %Na
32825-1 6 53511 6.9 28M 45M 83M 419H 1570L 63 66 16.4 13 212 477 289 038
Sample Sulfur b'litrate Zinc e Iron Copper Boron Sohbla Saturation Aluminum Saturation K/Mg Ehiorkia Sodium Molybdenum|
Number m S Ibs/ac Rrngen Zn ppm Feppm Cuppm B ppm - %P Al ppm %Al* Ratio s [ Nappm Mo ppm

PP ppm NO3-N Ibs/ac Pp Mn ppm Pp Pp pp ms/cm ° PP B ppm pp PP
32825-1 8VL 14 1VL 2 49M 21M 108VH 08M 0.1VL 02VL 8G 761 03G 006 82| 11L | 31M
OE VL=VERYLOW L=LOW M=MEDIUM H=HIGH VH=VERY HIGH * G =GOO0D, M = MARGINAL, MT = MODERATE PHYTO-TOXIC, T = PHYTO-TOXIC, ST = SEVERE PHYTO-TOXIC
GRAPHIC SUMMARY
Very High (*High) = Very High (*High)
High (*GOOD) High (*GOOD)
Medium Medium

Low

Low

Very Low

Very Low




o Molybdenum (Mo)

SOIL TEST REPORT

Report Date:2018-10-15  Print Date:2019-04-13 Page:1
Sample S eosltand Descek: Denth Lab  Organic Phosphorus - P ppm Potassium Magnesium Calcium pH CEC Percent Base Saturations
Number 9 pt: P Number Matter Bicarb Bray-P1 K ppm Mg ppm Ca ppm pH Buffer meg/100g % K % Mg % Ca %H %Na
32825-1 6 53511 6.9 28M 45M 83M 419H 1570L 63 66 16.4 13 212 477 289 038
Sample Sulfur b'litrate Zinc e Iron Copper Boron Sohbla Saturation Aluminum Saturation K/Mg Ehiorkia Sodium§ Molybdenum|
Number m S Ibs/ac Rrngen Zn ppm Feppm Cuppm B ppm - %P Al ppm %Al* Ratio s [ Na Mo ppm

PP ppm NO3-N Ibs/ac Pp Mn ppm Pp Pp pp ms/cm ° PP B ppm pp PP
32825-1 8VL 14 1VL 2 49M 21M 108VH 08M 0.1VL 02VL 8G 761 03G 006 82 11L 31M
OE VL=VERYLOW L=LOW M=MEDIUM H=HIGH VH=VERY HIGH * G =GOO0D, M = MARGINAL, MT = MODERATE PHYTO-TOXIC, T = PHYTO-TOXIC, ST = SEVERE PHYTO-TOXIC
GRAPHIC SUMMARY
Very High (*High) = Very High (*High)
High (*GOOD) High (*GOOD)
Medium Medium

Low

Low

Very Low

Very Low




PLANT TISSUE TESTING...

o Why tissue test?

o It compliments soil test

o Can confirm what soil 1s saying
o Inexpensive

o Can expose hidden hunger




0 Barley - yellowing




PLANT TISSUE TESTING...

A & L Canada Laboratories Inc @

213 Jetwtrean Moad, Londor, Orvaro, NGV 329
Tolephone (JIRV457.2575 Far |5°6G 4372964

PLANT ANALYSIS REPORT

REPOrt Number G 1512220002
Account Nurrber:Us21%

Date Receired 20°B07-1°  Date Reported: Date Friated.2018-07-12

To HEARTLAND S0IL SSG Far: Duork, Norm Sample i) 1
560 SFRUCE 57
VANDERHOOF BC YOI AL e d. MA B - UANK Flad Type. Barkey
Farn: MARY Growth Stage: £arly - Pre Scot Sage
Atin- NOFEM DUECK v Part ozt
25006482775 Grower Code 272100448
et xixd ’ Dt s y
[ & Lab Nitrogen ::;; Sufir |Phowptoris Fotasvun | Nagneshum | Calcium | Socius | Scson dre Masganece l Iron Cagoer | Aumnum | Chioride
3anped Numder R -« %) - " (e ) (%) pom) | (ppm) (ppm) | (ppme | (2pm) e %)
2C018-07-07| 920143 5.02 14040 | 040 0.5C 9.9¢ 022 0.9¢ 209 1°.11 53 | 40 | 152 | 7.08 22
o 250 030 [ 035 33 [ 020 [03C 7] 20 0 0 7
5.0 0.45 050 5.5C 050 1.20 20 a0 100 | 150 15
NS N2 —rs | Jr A% Ma K¥n FeMy Calk 5 | :
At Tatn ‘09 09 | 11| o 253 | 1387 | 36 | 882 1 T
— -1 R 10 .1 12 | 111 113 825 1] 500 A ] A e
Nutnent Suthiciencoy Ratings
Very High
ngh
TaTidicat
~w
Deficent
N NOSHN H " K “; <o =0 3 in “n Fe Ce Al Q

=ASL rvumrerrady w (U e wpplicabom wheon My 8, 2 Zeor Mo e Jow on deloenl ol Dy phee § s Folow B recunimeendedd prociuct lalasd e

- AL Recommends a followup Bssoe sampls "4 daye dler ©Lar trealmant 1) mondor progress




PLANT TISSUE TESTING...

Regport Nursber- 049132 50052 A & L Canada Laboratories Inc

Aeccuael Nuislaer 07719 2130 Morvert Powd, Luekor, Ovrara, NSV SF5
12RO (DTH)SF27-2273 Fa2 19'Y S)7-L00%

PLANT ANALYSIS REPORT

Late Necered U EU/TT LSte Heportea: Late Frimtea: O ED VY

To. HEARTLAND S0ILSSC Fer: Deeck. Nam SamplelD. 2

560 SFRUCE 57

VANDERSOOF BC vou M Ficd MARI 85 - LOMT Flast Type: Sarey

Farn- MY Growin Sage: Eany - Fa 8ot Sags
Atin. NOFM DUECK Many Part. Led!

250_054 Y775 Coramenr Cacle- 17215044

Tt Lab Nitrogen ::::_ Sulr |[Phosplorss FPotassium | Nagnesiom | Calclum | Sodum | Soson Jre | Maaganese l ron | Copoer | Aumnum | Chioride
sanpec Numser (5] o« ) ™~ (] '~ %) ) Prm) | ppe) (ppm) (ppme I (>pm) P %)
2016 07 07 ®02014%) 223 | 00127 [ 028 | 03€  37€ | 012 | OGE | D.04 (1473 | 3t | 32 | 153 |487 L
g 2.5 0.30 0.35 3.2C 020 | 030 T 20 30 50 7
. 5 50 045 0.6C S.5( 060 1.2C 20 60 100 | 150 15
Jo NS | N | PSS PIZy 2L T LT FeWy | CuB | 4 ! J
Actusd Ratio 82 0.6 1.3 119 21 1187 4. 462 |
Enpactad Mater ‘10 s | 1.2 111 113 625 ) 500 1
Nutent Suflicssney Ratigs
Very Migh
Mgl
Lafiviem
= jre=]
Y NOWN s v 13 My n LT 3 In “w e s &l 0

These plamts arc low s NITRODGEMN. This condinon soule be dut 0 naedegeane wWrogon ierilicabion, poor dranoge. cxocsswe raintal or lcaokheng.
These plants are deficiert n MAGNEIIUM This condtion may o€ due i low =08 mageesium, exceas 3ol pomssiumr, iow sl pH or 200r dainage. AS_ rcomrends




IN SUMMARY...

* Why is soil nutrition important?

* Healthier, nutrient-dense crop
* Increases ROI with better fertilizer utilization
* Long-term health of soil...future generations

* Image — do city folks care!?

* Sustainable — what are you leaving your kids?




IN SUMMARY...

* Why soil Sample?

« Knowing your soil, allows for balanced fertility,
which provides consistent yields and quality
while at the same time builds a more
sustainable Ecology of the soil and ultimately
Improves soil Health




Questions...

Discussion...

Norm Dueck, CCA

Agronomy and Business
Development Representative

AL

A & L Canada Laboratories Inc.

2136 Jetstream Road

London, ON N5V 3P5

Cell: 250-570-1798
A & L Office: 519-457-2575

www.alcanada.com



http://www.alcanada.com/

Local Soils...

O —— A & L Canada Laboratories Inc. ||[[[{| HIIIIIIII

Account Number 95000 2136 Jetsiream Road, Londor, Oniario. NSV 325

Telephone, (519) 457-2575 Fax. (519) 457-2664 ClIan-10712
To: RACHAEL ROUSSIN
POEBOX 1232 For: JAMIZ HAYNES Farm: JAMIE HAYNES
ROSSLAND, BC V0G 170
Reported Date:2017-10-20  Printed Date:Oct 24, 20+ 7 SOIL TEST REPORT Page:1 / 2
ample Lab Oroanic Fhosphorus - P ppm Potassium Magresium Caleclum H CEC Percent Base Saturations
Eu"r:poer Legal Land Deacpt: Depth \ imber nrgnor Blcal:) sra';?m K pom uog ppm  Cappm  pK pmmer meqg100g % K % Mg %Ca %H ‘% Na
JH1 JH FIELD 1 15 01340 4.0 22M 43M 363VH 306L 4330VH 7.5 255 3.7 100 85.1 1.4
JHZ JH FIELD 1B 15 01341 4.2 39M 84G 481 VH 185 M 1650 M 64 69 123 100 125 67.1 96 0.7
JH3 JE FIELD 1C 15 01342 4.5 24M 30L 145 M 465 H 3150 M 8.3 216 1.7 180 73.0 1.0
JH4 JH FIELD 1C ALK 15 01343 &3 14M 21 M 150 M 1180 H 4110VL 8.1 459 0.6 214 448 33.2
il Sulfur Nitrate Nitrogen zi M - | o . . Coluble P O W Saturation K/M Chloride Sodi
mpie s NO3-N nc anganaso on OpPE® oron Salts aturatic uminum aluration g9 ENR cl ocium
INumber P | B o a0 Znpom  Mnppm  Feppm  Cuppm BPPM o oslem %P Al ppm “sAl  Ratio ppm V@ ppm
JH1 26 VL 117 2 VL 9 (08VL 28M 52vH 0SEM CO9M 3L 391 003 0.37 52 84H
JHZ 14 VL &3 2 VL 9 1.8L 24M 68VH 10M C6M 12H 883 03G 0380 54 21 M
JHZ 92 VH 414 6 L 27 1.2L E2VH 61vH 1.7H C.OM 8H 513 0.0C 0.09 57 374 VH
JH4 2038 VH 9171 T E 32 C.8VL 45H g88VvH 21H 1.4k 7H 391 00C 0.04 55 3504 VH

w VL =VERY LOW, L=LOW, M=NECIUM, H=HIGH, VH=VERY FIGH, G =G00D, MA = MARGINAL M7 = MCDERATE PHYTO-TOX C, T = FEYTO-TOXIC, ST = SEVERE PHYTO-TOXIC




Local Soils...

wreion AL Canada Laboratories inc. |||
Account Number: 95000 2136 Jetsiream Rozad, Londor, Oniario, NSV 325 £1723110313
Telephune, (519) £57-2575 Fax (513) 457-26€64 5
To: RACHAEL ROUSSIN
PO BOX 1232 For: 3REG MCLONALD
ROSSLAND, BG V0G 170
Reported Date:2017-10-20 Printed Date:Oct 30, 207 SOIL TEST REPORT Page: 1/ 1

ample Legal Land Descpt: Depth Lab  Organic  Phosphorus - P ppm Potassium  Magresium  Calclum pH CEC Percent Base Saturations
umber : Number Matter Bicard Bray-P1 K ppom Mg ppm Ca ppm pH  Buffer meq/100g % K “%Ng % Ca % H “%Na
|GM1 GMFIELD 1 15 01346 G4 31G 62 H 495VH  400M  4250H 7.3 263 486 127 808 1.9
GM2 GM FIELD 2 15 01347 83 a7 G T03H 728VH  240L 3160H 68 69 210 89 €5 754 56 06
[Sample Su:u " Nltrn:‘o ol;l:ogon Zinc  Mangancso Iron Copper Boron s;:::. Saturatien Aluminum Saturation K/Mg ENR Chlgldo Sodium
pom Ibs/ac ppm  Ibs/ac Znpom  Mnppm  Feppm  Cuppm Bppm o nhosicm P Al ppm Al Ratio ppm Na ppm
28 VL 126 g I 32 150 38H %8VvH 1CH 1T1M oM 686 00G 0.38 o7 116 VH|
15 VL &8 SL 23 J31M 34H 67vH 13H C.8M 19H 693 01G 0.94 55 28L

VL =VERY LOW, L=LOW, M=NECIUM, H=HIGH, VH=VERY FIGH, G =G0O0D, MA = MARGINAL,  MT = MCDERATE PHYTO-TOX/C, T = FRYTO-TOXIC, ST = SEVERE PHYTO-TOXIC




Local Soils...

T — A & L Canada Laboratories Inc.  ||[[{I{ M

Account Number 95000 2136 Jetsiream Rozd, Londor, Oniario, NSV 325

Telephonie, (519) 457-2575 Fax (513) 457-2664 Citgr
Tu: KDOTENAY * BANDERY FARM ADV SO
PO BCX 1232 For: JAMIZ HAYNES Farm: HAYNES FARM
ROSSLAND, BC V0G 1Y0 Flold: BARS+FLOYD
Atin: RACHAEL ROUSSIN
Roported Date:2018-10-23 _ Printed Date:Oct 23, 2078 SOIL TEST REPORT _ Page:1 /1
ample ; Labh  Organic  Phosphorus - P ppm Potassium  Magresium  Calclum pH CEC Percent Base Saturations
umber Legal Land Descpt: Depth \ mber Mater  Bicaro Bray-P1 K pom Mgppm  Cappm P Buffer meq/100g % K %NMg % Ca % H ‘% Na
BARB1 0 67928 4.2 28M S0M 192H i62M  1380M 63 69 100 49 135 69.0 118 0.7
FLOYD1 0 67929 28 31M S50M 258VH  13*M  1240M 64 6.9 8.2 7.2 119 674 129 0.7
ample 8u:u o Nltra:‘o oh;l-k"ogon Zinc  Mangancso Iron Coppger Boron s;mm Saturatien Aluminum Saturation K/Mg Ofvgride Sodium
alts ENR cl
umber ‘pom Ibs/ac ppm  Ibs/ac Znpam  Mnppm  Fe ppm Cu ppm Bppm o hoslem %P Al ppm HAl Ratio ppm Na ppm
BARB1 10 VL 8L 3.0M 22M 60VHE 12H C.2VL 10C 664 04C 036 4 1TV
FLOYD1 11 VL 7l < 3.8M 22M 4VH 1CM C.3VL 12H 561 03G 0.61 40 14 M
w VL=VERY LOW, L=LOW_ M =NECIUM, H=HIGH, VH=VERY FIGH, G =G00D, MA = MARGINAL M7 = MCDERATE PHYTO-TOX'C, T = FEYTO-TOXIC, €T = SEVERE PHYTO-TOXIC

il CEOTH ITV 2LINEL IMEQ fThe fan)




Local Soils...

A & L Canada Laboratories Inc.

Roport Number:C19277-10159 2136 Jotstroam Koad, London, Ontario, N&V 3PS

Account Number:00495 Telephore: (519) 457-2575 Fax: (51€) 457-2664
To:OKANAGAN FERTILIZER LTD. For:PA-VAN RANCH
P.O.BOX 770

€03 OLD VERNCN RD

ENDERBY, BC VOE 1V0
Attn:KEN CLANCY

290-838-c903

SOIL TEST REPORT

Report Date:2019-10-08 Print Date:2019-12-03 Page:1
r
ample Lab  Organle Phesphorus - P ppm Potassium Magnasium Calclum Eodium pH CEC Fercent Base Saturations
umber Number Matter Blcarb Bray-P1 K pom Mg opm Capom Na ppm pH  Buffer meg/100g %K %Mg %Ca “%H %Na
OUTHALF# 05487 27 42M 112G 62L 18CH 950 M 24 H 6.3 6.9 4 21 195 617 153 14
PIVOTSOUT 054&€ 286 oM 151H 33L 117H 690 V 20H 6.0 6.9 5.8 1.5 169 59€ 205 15
PIVOTNORT 054€S¢ 3.3 583G 1454 62L geL 520 vL 18M 55 6.6 8.3 19 86 312 575 038
ample Sulfur Zinc Mangenese Iron Copper Doron s;:::" Caturation Aluminum Saturation er‘tlr“u:n KMg ENR Field Chltc)'rldo Molybdenum
umber S ppm Zn ppm Nn ppm Fe ppm Cupom B pom meicm %P Al ppm WAl Nos-:gppm Ratio 1D ppm Mo ppm
SOUTHALF 8VL 20L 286M 122 VH 0.7TM™ 0.1VL 0.2VL 12G 1238 208G 6L 011 39
PIVOTSOUT TVL 33M 22M 162VH 04L 0.1VL 0.2VL 28H 703 11M 4VL 0.09 38
PIVOTNORT T7VL 34M 26M 142VH 0.5 M 0.1VL 0.2VL 25H 730 17M 12M 022 45
CE VL= VERYLOW L~ LOW M~ MEDIUM H - HGKF VH =~ VERY HIGH *G - GOOD, M~ MARGINAL, MT = MODERATE PHYTO TOXIC, T =~ PHYTO TCXIC, ST =~ EEVERE PHYTO TCXIC




Local Soils...

A & L Canada Laboratories Inc.

Report Number:C15266-10133 2136 Jetslream Road, London, Ontario, N&V 3P5
Account Number:00495 Telephore: (519) 457-2575 Fax: (51%) 457-2664
To:OKANAGAN FERTILIZER LTD. For:PA-VAN RANCH C
P.O. BOX 770 DKANAGAN

€03 OLD VERNCN RD
ENDERBY, BC VOE 1V0
Attn:KEN CLANCY

250-838-€985

Report Date:2015-03-25  Print Date:2018-06-22 SOIL TEST REPORT Page:1
é‘sanple Lab  Organic Phosphorus - P ppm Paotassium Magnasium Calclhum Sodium pH CEC Percent Base Saturations

umber Number Matter Bicarb Bray-F1 K ppm Mg opm Capom Na ppm pH  Buffer meg/otg %K %Mg “%Ca “»H “%Na
[NW 53087 28 926G 1304 451 12CM 920 M 23H 66 6.9 7.1 1.7 148 65Z 168 14
SW 5305E 28 42M 2V 27 VL 11SH 610V 20H 6.2 6.5 54 13 179 570 222 16
NE 5308¢ 24 c8G 181 H 43L M 680 L 21H 62 68 6.8 16 117 501 352 13
SE S530EC_ 3.2 S9C 151 H 45L 138 H 960 M 22H 6.3 6.0 7.3 1.6 154 B5€ 162 1.3

amplo Sultur Zinz Manganeoseo Iron Copper Boron s;::;" Saturation Aluminum Saturation "'::’tnt:n KiMg ENR Fleld Chlg:'ldo Molybdenum

sumber S ppm Zn ppm NN ppm Fe ppm Cuppm B ppm rhabcen %P Al ppm oAl ™ NOS-:gppm Ratlo o] ppm Mo ppm
NW 6VL 29L 17M 1€1VH 05M 0.1VL 02VL 22H 742 04C 3vL 0.11 40

W 6VvL 20L 20M 1775VH  05M 0.1VL 0.1VL 17H 703 0€C 2vL 0.07 40
NE 6vL 35M 26M 183VH  03L 0.1VL 0.1VL 2TH 855 DEGC 2Vl 0.14 36
SE 8vL 29L 30K 148VH 0.7TM 0.1VL 0.2VL 15C 1203 1CC 6L 0.10 45

CE VL=VERYLOW L~-LOW M= MEDIUM H=HGKH VH = VERY HIGH *G - GOOD, M~ MARGINAL, MT = MDDERATE PHYTO TOXIC, T =~ PHYTO TOXIC, T = EEVERE PHYTO TCXIC




Local Soils...

A & L Canada Laboratories Inc.

2136 Jetsiream Rozd, Londor, Oniario, NSV 325
Telephoune, (519) £57-2575 Fax (513) 457-26€64

Roport Number: C10234 10630
Account Number 95000

To: KOOTENAY AND BOUNDARY FARM ADV
PO BOCX 1232

For: JAMIZ HAYNES
ROSSLAND, BC VOG 1Y0

C19234-10630

Reported Date: Printed Date:Oct 23, 20° G SOIL TEST REPORT | Page: 1 / 1
Sample : Lab Organic  Fhosphorus - P ppm Potassium  Magresium  Calclum pH CEC Percent Base Saturations
INumber Lagal Land Descpt: Depth \ mber Matter  Bicaro Bray-P1 K pom Mgppm  Cappm  pH  Buffer meq/100g % K % Mg % Ca %M ‘eNa
JHNOR 12 27926 3.2 52G 0EG 405VH 129M  1080M 62 6.9 88 119 123 616 13.5 0.7
JHR 12 27927 44 45M 900G 451VH 187 M 1420M 62 69 111 104 141 64.7 106 0.7
Sample Sug - Nlh'n:‘ooh:lsl.t;ogcn Zinc  Mangancso Iron Copper Boron s;lublo Saturatien Aluminum Saturation K/Mg Cligoide Sodium

alts 5 ENR cl
|[Number pom Ibs/ac ppm  Ibs/ec Znpom  Mnppm  Feppm  Cuppm Bppm o hoslcm %P Al ppm Al Ratio ppm Na ppm
JHNOR 24 H 86 8L 29 29L 20M G4VHE 1.1M C4aL 16H 874 0.7G 097 4 14 M
JHR 33 H 119 ioM 36 41M 20M 6BVH 11M C.2vL 16 H 731 04G 0.74 56 19V

VL =VERY LOW, L=LOW, M =NECIUM, H=HIGH, VH=VERY FIGH, G =G00D, MA = MARGINAL M7 = MCDERATE PHYTO-TOX'C, T = FEYTO-TOXIC, ST = SEVERE PHYTO-TOXIC




Local Soils...

A & L Canada Laboratories Inc.

Roport Number:C19277-10159 2136 Jotstroam Koad, London, Ontario, N&V 3P5
Account Number:00495 Telephore: (519) 457-2575 Fax: (51€) 457-2664
To:OKANAGAN FERTILIZER LTD. For:PA-VAN RANCH
P.O. BOX 770

€03 OLD VERNCN RD
ENDERBY, BC VOE 1V0
Attn:KEN CLANCY

290-838-€903
Report Data:2019-10-08  Print Date:2019-17-03 SOIL TEST REPORT Page:1
r
ample Lab  Organic Phesphorus - P ppm Potassium Magnasium Calclum Eodium pH CEC Fercent Base Saturations
umber Number Matter Blcarb Bray-P1 K pom Mg opm Ca pom Na ppm pH  Buffer meqgMotg %K %Mg %Ca %H %Na:
OUTHALF# 05487 27 4211 112G 62L 180H 950 M 24 H 63 6.9 77 21 195 617 1563 14
PIVOTSOUT 0548 26 S1M 151 H 33L 117H 690 V 20H 60 6.9 58 1.5 169 59€ 205 1.5
PIVOTNORT 054€€ 3.3 836G 1454 62L €L 520 VL 18 M 55 6.6 8.3 19 86 312 575 038
ample Sulfur Zinc Mangenese Iron Copper Doron s;::;" Caturation Aluminum Saturation nglnt:n Mg ENR Field cmg:ld' Molybdenum
umber S ppm Zn ppm Nn ppm Fe ppm Cupom B pom e %P Al ppm Al Nos-:gppm Ratio 1D pom Mo ppm
SOUTHALF/ 8VL 20L 286M 122VH 0.7TM 0.1VL 0.2VL 12G 1238 086G 6L 0.11 39
PIVOTSOUT 7TVL 33M 22M 162VH 04L 0.1VL 0.2VL 28H 703 11M 4vL 0.09 38
PIVOTNORT T7TVL 34M 26M 142VH 0.5M 0.1VL 0.2VL 25H 730 17M 12M 022 45

CE VL=VERYLOW L~-LOW M= MEDUM H~-HGF VH = VERY HIGH *G - GOOD, M~ MARGINAL, MT =~ MODERATE PHYTO TOXIC, T = PHYTO TOXIC, €T =~ EEVERE PHYTO TCXIC




Local Soils...

A & L Canada Laboratories Inc. .
Report Number:C1824G-10187 2136 Jetsiream Road, London, Ontario, NEV 3P5

Account Number:00495 Telephone: (519) 457-2575 Fax: (51%) 457-2664
To:OKANAGAN FERTILIZER LTD. For:PA-VAN RANCH c
P.D. BOX 770 DOKANACAN

€03 OLD VERNCN RD
ENDERBY, BC VOE 1V0
Attn:KEN CLANCY

250-638-€965
Report Date:2016-03-08  Print Date:2018-08-10 SOIL TEST REPORT Page:1
. mple Lab  Organic Phosphorus - P ppm Patassium Magnasium Calclum Sodium pH CEC Percent Base Saturations
umber Number Matter Blcarb Bray-F1 K ppm Mg opm Ca pom Na ppm pH  Buffer meq/iotg %K Mg %Ca »H %Na
NORTHFAR 09121 38 0G 126 H 81M 7SVL 1300 VL 21L 5.8 64 14.6 14 43 44C 492 06
NORTHFAR 09122 4.4 48 G 122 H 115M &E VL 950 VL 18L 5.7 6.2 154 19 47 308 621 05
HOMENEWTS 09122 3.2 8M 91G G5L 218 H 1300 M 29H 64 69 2.8 17 186 664 120 13
HOMENEWS 00124 2.2 S8 C 153 H 83M 10CM 810 L 28 H 6.1 68 7.7 29 118 52€ 310 16
amplo Sultur Zinz Manganeseo Iron Copper Boron s;::;" Saturation Aluminum Saturation N'::"‘: KiMg ENR Fleld Chiglrldc Molybdenum
\umber S ppm Zn ppm NN ppm Fe ppm Cu ppm B ppm raean %P Al ppm oAl ” Noa.:gp;“ Ratlo o] ppm Mo ppm
NORTHFAR 13 M 29L 17M 76 VH 0.6 M 0.2VL 0.2VL 9C 1720 141 g 0.33 51
NORTHFAR 9L 32M 13M SOVH 0.6M 0.1VL 0.2VL 11H 1468 14M SL 040 56
HOMENEW! 12VL 27L 18M 110vH 0.8 M 0.2VL 0.2VL 16H 722 D4¢C 8L 009 4
HOMENEWS 10VL 31M 23M 183 VH 0.5M 0.2VL 0.2VL 28 H 705 07GC 4VL 025 24

CE VL=VERYLOW L~-LOW M~ MEDIUM H~-HGKH VH = VERY HIGH *G - GCOD, M~ MARGINAL, MT = MDDERATE PHYTO TOXIC, T =~ PHYTO TOXIC, 8T = EEVERE PHYTO TCXIC



Local Soils...

A & L Canada Laboratories Inc.

Report Number:C15266-10133 2136 Jetsiream Road, London, Ontario, NSV 3P5
Account Numbder:00495 Telephore: (519) 457-2575 Fax: (51%) 457-2664
To:OKANAGAN FERTILIZER LTD. For:PA-VAN RANCH C
P.O. BOX 770 OKANACAN

€03 OLD VERNCN RD
ENDERBY, BC VOE 1V0
Attn:KEN CLANCY

250-638-€963
Report Date:2015-03-25  Print Date:2018-06-22 SOIL TEST REPORT Page:1
' mple Lab  Organic Phosphorus - P ppm Potassium Magnasiom Calclum Sodium pH CEC Percent Base Saturations
umber Number Matter Blcarb Bray-rF1 K ppm Mg opm Ca pom Na ppm pH  Buffer meg/llotg %K Mg %cCa “»H %Na
[NW 53057 28 026G 130H 43L 12CM 920 M 23H 66 6.9 71 1.7 148 652 168 14
SW 53058 2.8 42 M 2V 27 VL 11SH 610V 20H 6.2 6.9 54 13 179 570 222 16
[NE 5308 24 586G 181 H 43L g5M 680 L 21H 6.2 68 5.8 16 117 501 352 13
SE 530eC 3.2 €9 C 151 H 45L 136 H 960 V 22 H 6.3 6.0 7.3 16 154 B5€ 162 1.3
Samplo Sultur Zinz Manganese iron Copper Boron S;:::;Io Saturation Aluminum Saturation “':::nt:n Kimg ENR Flold Chlglrldo Molybdenum
\umber S ppm Zn ppm NN ppm Fe ppm Cuppm B pom melem %P Al ppm ToAl NOS-:gppm Ratlo 10 ppm Mo ppm
NW 6VvL 29L 17M 181VH 0.5M 0.1VL 0.2VL 22H 742 204G 3vL 0.11 40
SW 6vL 20L 20M 17SVH 0.5M 0.1VL 0.1VL 17TH 703 0€GC 2vL 0.07 40
NEC 6VvL 35M 26 M 183 VH 0.3L 0.1VL 0.1VL 2TH 855 pR:xe 2VL. 0.14 36
SE 8vL 29L 30H 148 VH 0.7M 0.1VL 0.2VL 15C 1293 100G 6L 0.10 45

CE VL=VERYLOW L ~-LOW M~ MEDUM H~HGF VH = VERY HIGH *G - GOOD, M~ MARGINAL, MT =~ MODERATE PHYTO TOXIC, T =~ PHYTO TCXIC, 8T = EEVERE PHYTO TCXIC



Aluminum (al) Toxici

T'ip of Root
Hair

‘Root hair affecte by Aluminium Toxicity, compared with a healthy root hair
Picture courtesy of CSIRO (WADA farmnote 80/2000




