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The Disease Triangle

It takes all 3
components
for disease to Pest /

Infect Pathogen
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The Disease Triangle

It takes all 3
components
for disease to Pest /

Infect Pathogen
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Often in IPM we spend our effort i
monitoring the pest/disease and | itsaaas

the environmental conditions
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All of the biomass that makes up a matt
tree or vine comes from the soll, water &
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Modern agriculture squeezes the most it can out
the agroecosystem

canopy ]

Pears, Apples: 20+ tons/ac  Tomatoes: 50+ tons/ac
Grapes: 812 tons/ac Hay crops: 20+ tons/ac

Gregg Young, CPAg 2016 www.dfirst.net



Roots of healthy trees under irrigation will be

competing with each other
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Crops need a biologically active, aerated root zao
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Plant roots spread far from the plant seeking water and nutrients. Most roots spread laterally near the
soil surface where the oxygen and carbon dioxide content is highest. Most of the biclogical activity and
nutrient availability is at or just beneath the top foot of soil. Conditions that limit the spread of roots, like
soil compaction, impervious layers, or saturated soil, also limit plant growth, vield, and health.
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Drip Irrigationi nutrient removal Is from a
smaller area; nutrient management is critical

DRIP IRRIGATION & ROOT FEEDING in TREES & VINES

1

BoBo»

SOIL DEPTH (INGHES|
®

B ® B

DRIP IRRIGATION creates a wet zone in the form of an inverted pyramid. While
this is very efficient in water delivery and use, it creates a zone that is opposite
that of the optimum zone for the feeder roots of trees & vines. The most
important soil reactions occur in the top 12 inches of soil: biological activity,
nutrient transformations/availability and soil aeration are all optimum. Very
careful attention to the fertilization program is needed to compensate for this
situation. With intensive plantings, close spacing, or split-canopy systems,
additional emitters may improve nutrient feeding in the top soil layer, and thus
tree & vine performance, while using the same guantity of water.
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Orchard irrigation emitters cover
1/3 to 1/2 of the orchard floor
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Early pioneers who called for attention to soill
fertility in managing pests & diseases.:

Mommy... your garden’s bea utiful £2

A J.l. Rodale (1898971)
"Healthy Soil = Healthy Food = -

Healthy People”
A William Albrecht (18881974)

AiFood is fabr i

14
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Early Researchers: NutrieRest & Disease Relatior

A We may also speculate on the possibility of
Influencing the population development of
these mites by enhancing their food substrate
through managing the fertilization of the host

nlant.

A Increases in mite population have commonly
peen associated with nitrogen fertilization or
cultural conditions indicating such treatment.
- van deVrie (1972)

Gregg Young, CPAg 2016 www.dfirst.net 15



Early Researchers:

A Since the Ca demands of rapidly growing
shoots supersede those of developing fruit,
N-stimulated shoot growth, particularly
during the early stage of fruit development,
competes with the fruit for available Ca.

-Shear (1975)
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Early Researchers:

A Mineral nutrition of the plant (grapevines) is
one of the several factors affecting the
physiologicalbehaviourof a genotype. It
Influences not only the balance of yield:
quality, but it determines also In large measure
the resistance or susceptibility to diseases, by
controlli ng the pl ant
which hasten or slow pathogenesis, and the
virulence and ability of pathogens to survive.

- Huber (1980)
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Importance of Nitrogen Management

A Overfertilization of orchard crops is widespread
despite welldocumented consequences to both
crop and the environment. Since the costs of-ov
fertilizing are small compared to the huge losse:
farmers could experience from yield reductions,
there is little economic incentive to manage N
more efficiently. Several fold more N than the
total possible tree uptake is commonly applied.
clear economic incentive can be created if crop
guality improves as excessive N use Is reduced

- Bacon (1996)
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In some areas N management plans are now
required to meet Regional Water Quality Control
Board discharge requirements

NITROGEN MANAGEMENT PLAN WORKSHEET

1. Crop Year (Hanested): 4. AP HE): 5. Fisldz) I

: l‘.‘r'\."ib- v J
N o ) 2. Member I0#
M Robe

.......... -y | -
Water Boards oy e ‘ 3. Mame

Central Valley Regional Water Quality Control Board
26. Rezommended 37, actual
CROP NITROG EN MANAGEMENT PLANNING N LPPLICATION 8/CREDITS e 1
. Crop A3, Hitrogen Fertilizers _
P3 December 2014 7 Production Units 16. Dryliquid (bsac)
. . - . Projected Yield U saaey 17. Foliar M (bsiac)
Agricultural Water Quality Coalitions . N Recomme nded s 18. Orgaris Material N I
[See Attached List] 0. fsres
- 19, AualEok N M3 eiCompost
Post Production 8 ctuals (ke 3 & £t 3t
) 20. Total A vailable N &ppliedges
PROVISION OF NITROGEN MANAGEMENT PLAN TEMPLATE 1. Aotus] Yield ks o )
2. Total N Applied = 21. Nitrogen Crecits [est] _
2.%#% N Removed im Mag 22, Aoailable N camyowerin soil;
4. Hetes: (annualized |bsfacre)

Central Valley Water Board Settles With 2 Southern $San Joaquin -
Valley Growers For Failure to Acquire Water Quality Permits

ON METHOD E]
Egton Needed

RCOMm Mmendathy

FOR IMMEDIATE RELEASE Contact: Breft Stevens T
Dec. 3, 2015 Phone: (916) 464-4642
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Some Basic Soil Science
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Basic soll science

Whatis this? Why is the river brown?



River Shots
Milky River Green River




Clear River

A Algae, etc. have dropped to
the river bed, to feed aquatiogs
Invertebrates, leaving clear
water

A This process can repeat
through the season

A Elements involved (in order
of abundance: calcium,
silicon, carbon, nitrogen,
sulfur, phosphorus,
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Food Pyramid, typical of ocean and lakes
The base Is minera(sften missing)

From: Bell. et al. (2011). .

Modified by G. Young, 2014 —~———
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CLIMATE and SOIL FORMATION

FOREST
HIGH RAINFALL: 20+ "

PRECIPITATION >
EVAPORATION

HI O.M. ACCUMULATION -
Trees

LEACHING OF MINERALS -
Na, Ca, Mg, P205
<<< |INCREASING ACIDITY

BICARBONATE (HCO3)
PRODUCTION

CARBOHYDRATES -
Wood, fruits

SUPPORTS FEWER ANIMALS

NEEDS: Limestone;
often major nutrients

UNDER DESTRUCTION

PRAIRIE/GRASSLAND
MEDIUM RAINFALL: 10-15"

BALANCED PRECIPITATION
- EVAPORATION

HI O. M. ACCUMULATION -
Roots

NEAR OPTIMUM BALANCE OF
MINERALS IN TOPSOIL

MEDIUM RANGE pH 7-8

LOW ACIDITY — DISSOLVES
NUTRIENTS

PROTEIN - forages,
grains, legumes

HIGH ANIMAL PRODUCTION

NEEDS: Maintain fertility &
organic matter

WELL DEVELOPED

DESERT
LOW RAINFALL: 0-5"

EVAPORATION >
PRECIPITATION

LOW O.M. ACCUMULATION

ABUNDANCE OF MINERALS -
Ca, Mg, K, P205, excess salts

INCREASING pH >>>

CARBONATE (CO3)
ACCUMULATION

PROTEIN — w/ irrigation
& leaching of salts

LOW NATIVE ANIMAL
PRODUCTION

NEEDS: Water, O.M., leaching
of excess salts, often
micronutrients

UNDER CONSTRUCTION

By Gregg Young, from Albrecht (1975)

Gregg A. Young, CP Ag
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Soll Organic Matter is about 5% N

A Soil N content ranges from 17086800 pounds per
acre-foot (soil OM 1-4%)

A Generally only 2% is considered available for
crops = 34136 pounds

A With thousands of pounds possible, achieving
aboveaverage (best) conditions for N availability
should be a standard practice

A Since most crops only remove 100300
pounds/ac of nitrogen, reductions in N use from
25-75% are possible if optimum conditions exist

Gregg Young, CPAg 2016 www.(first.net 26



Potential for Improvement

POTENTIAL POUNDS of NITROGEN RELEASED by ORGANIC MATTER

In the top foot of an agncultural soil

% ORGANIC
MATTER of SOIL

WEIGHT @
3.4 X 108 pounds/ac

Pounds N @
5 % of O.M.

1% 34,000 # 1700 #
2% 68,000 # 3400 #
3% 102,000 # 5100 #
4 % 136,000 # 6800 #

To get closer to this

d——

You need:

Abundant P, K, Ca, Mg, 8
& micronutrients

Optimum cation balance
Optimum soil aeration

Optimum soil bio-activity

PLANT

AVAILABLE @

2 % per year

34 #

68 #

102 #

136 #

Most crops only require between 50 and 250 pounds of nitrogen/acre per year

Gregg Young, CPAg 2016 www.dfirst.net
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The NitrogenCyclel Air, Water
Soll, Biological Activity

Atmospheric

Atmospheric Nitrogen
Fixation 77/
//
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Protein
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-
>
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o> - .
& ® Synthesis
s s Wgf s - 3 Denitrification
iological Fixation :
Fixation - the changing Free Living & Plagte:dAglrm::“\;V::tes - : n—— N—
of gaseous N into forms Nodule Bacteria 9 R Ty AT v IIRES AIR
available for plants and ‘ THEN'TROGENCYCLEREQUIRESNR i
animals Ammonium n g
NH,+ ~ Organic matter breakdown needsO,
Nitrification R sis needs
Nitrate
Synthesis - formation of NO\» Too much e :
protein from NO, or NH, . Nitrate waler e e
NO, \ ITALLWORKS BEST INWELLAERATED SOILS
Nitrification - biological oxidation of
ammonium to nitrate Loss to Groundwater
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Most nutrients can be taken up and
stored by trees for later use:

A Potassium is not stored in the plant; it is a necessal
component of <cell sap.
needing a constant supply as fruit matures

A Calcium is needed in constant supply for root
growth. If trees have to search for Ca while
blooming or developing fruit supplies can be short

Gregg Young, CPAg 2016 www.qfirst.net 29



Importance of Potassium

A Potassium has long been known as the mos
Important nutrient for reducing susceptibility
to disease. High levels of potassium reduce
the severity of more than 140 diseases caust
by fungi, bacteria, viruses, and nematodes.

- Bruulsemg1996)
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Importance of Calcium

A Calcium has a number of vital roles in plant
tissues, but for the purpose of this discussion tv
of these roles are of particular interest:

1. Calcium increases membrane stability
2. Calcium increases cell wall strength

A Tissues high in calcium have stronger cell
walls, are firmer and resist infection more readil

- from South African Avocado Gr oWwer <
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More on Calcium
A(Calcium disorders) éu:
undergoing rapid, active vegetative growth

A Rapid growth rate and ensuing calcium shortage
are encouraged by environmental factors such ¢
high temperatures and high soil nutrient levels
(especially nitrogen)

A The tissues of affected plants are usually damac
and often become colonized by saprophytic
microorganisms. In addition, commonly found

plant pathogens also will attack and colonize sut
compromised tissues
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More CalciumDisease Relations

A If the physiological nature of the primary
problem Is not noted diagnosis error may
occur because of the presence of the known
pathogens which are only acting as secondary
decay organisms

A In most instances application of calcium to

sol | s al r e agdiydant|evels aoifn
this element has little effect on the problem

- from Koike, S. CalifornidArizona Farm Press, November 19, 1994
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Quote Me on This:

There 1S no standard
calcium | evel so, SO mMmc
researchers & consultants do not know whether
the solls they work with have optimum calcium
level for best pest/disease resistance.

To be truly nlntegrat e
managememnnustconsider soils & fertilization at
the beginning. It should be backed up by data

(soil and tissue tests)
G Young
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SALES as % of TOTAL N-P-K
NAPA & SONOMA COUNTIES
CALIFORNIA 1999-2008

The North Coast relies
on N for crop
production

SALES as % of TOTAL N-P-K
MENDOCINO-LAKE-CONTRA COSTA COUNTIES
CALIFORNIA 1999-2008

35
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California Trends

SALES as % of TOTAL N-P-K
CALIFORNIA 1999-2008

Gregg Young, CPAg
2016 www.dfirst.net
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More Recent

Gregg Young, CPAg 2016 www.(dfirst.net
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United States Agriculture Increasingly Relies
on N for Crop Production (1962012)

U.S. Consumption of Primary Plant Nutrients

POTASH

PHOSPHATE

il I

e AAF K

Gregg Young, CPAg 2016 www.(first.net 38



What Crops Really Need: Crop Nutrient Remova

NUTRIENT UTILIZATION IN TREE FRUITS & VINES K> N> Ca

CROP YIELD/ACRE N P20s K Ca I\/Ig
APPLE 20 tons 118 48 168 88 36
APRICOT 15 tons 129 42 172 114 24
CHERRY 12 tons 118 35 133 91 19
GRAPE 6 tons 59 17 92 46 13
PEACH 15 tons 116 30 125 101 24
PEAR 20 tons 120 40 145 102 28
PRUNE 12 tons 101 35 135 91 20
KIWIFRUIT 18 tons 149 50 208 144 40
WALNUT* 2.7 tons 183 24 39 34 10

NUTRIENTS CONTAINED IN FRUIT, SEEDS, SKINS, AND WOODY PARTS IN POUNDS PER ACRE PER YEAR

*NOT INCLUDING WOODY PARTS

39
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Which means that in the summer nutrients com
from either stored reserves or immediate uptak

K 155 #
N 122 #
Ca |104#

P 17 #
Pounds/ac
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Vineyard nutrient removal is lower than most crop
however It Is from a much smaller root area.

DRIP IRRIGATION & ROOT FEEDING in TREES & VINES GRAPES
K 92 #
N 59#
Ca |46 4#
; P 7 #
i Pounds/ac

SOIL DEPTH (INGCHES|
&

B & B

41
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Effects of Excess Nitrogen

Fruit from trees fertilized with low rates of nitrogen (boxes on the left) ripened B
earlier and had redder color than fruit from trees fertilized with very high rates §
of nitrogen. At right, staff research associale Glenn Yokota searches for
peach twig borer and orlental fruit moth damage on fruit.

Excess nitrogen raises nectarine
susceptibility to disease and insects

California Agriculture JulyAugust 1995

42
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Use of Excess Nitrogen Results in Plants with
Elongated Cells with Thinner Walls

Cross sections of fruit cuticle show the fruit cuticle is thicker in fruit from low nitrogen
fertilization treatments, /eft, than from the higher nitrogen treatments, right. A thicker
cuticle may reduce infection of brown rot and improve postharvest characteristics.

43
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1991 Breakthrough UC Research (demonstratin
what many had already observed)

2 = -
| Infested shoots b
= 32 B / = b
T c 4 a
2 2 4 o—""a
T B 0-
2 o)
@ o | New shoots P
i ] A ¢
£ o
X 4 ol -
1991 season B a,/-‘ b
0 T b= 7 ]
0 100 175 250 325 0 100 175 250 325
N Ib/ac/year N Ib/acfyear

Fig. 5. Relationship between nitrogen (N) Fig. 6. Relationship between nitrogen (N)
treatments and percent fruit infested with treatments and the number of infested and

peach twig borer and oriental fruit moth new shoots. A positive correlation was
for the 1991 and 1992 seasons. A positive found between increased N fertilization
correlation was found between increased and infested and new shoots,

N fertilization and infested fruit in 1991.

18 CALIFORNIA AGRICULTURE, VOLUME 49, NUMBER 4
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This principle should be applied to all _cfops:' daa

1) Excess N aggravates many problems
2) High likelihood that excess N Is being applied
Nutrient budgets should address the other nutr

.

45
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Wine Grape Production CostsSJV 1980s

A Materials- Pesticides $86/ac per year
A Materials- Fertilizers $16/ac per year
A Sustained yields of 10 tons/ac per year ?2??

U.C. Cooperative Extension Costs Per Acre to Produce Wine Grape, San Joaquin Valley

Labor Rate: $8.71/hr. machine labor Interest Rate: 10.00%
$7.71/hr. non-machine labor Yield per acre: 10.0 Ton
Operation Cash and Labor Costs per Acre
Time Labor Fuel, Lube Material Custom/Total Your

OPERATION (Hrs/A) Cost & Repairs Cost Rent Cost Cost
Cultural:
Prune &Tie 0.00 0 0 0 130 130
Weed Control - Winter Strip 0.25 3 1 35 0 39
Weed Control - Mow Middles 4X 1.72 18 10 0 0 28
Weed Control - Disc Middles 1X 0.43 4 3 0 0 7
Irrigate 5.00 39 0 169 01 207
Pest Control - Vertebrate Pest 0.50 4 0 10 0 14
Mildew Control - Sl 1.15 12 7 37 0 56
OLR & Mildew Control 0.38 4 2 15 0 21

i Coantrol - Wettable Sulfur 0.38 4 2 2 0 8
Fertilize 0.00 0 0 16 0 16 |
Insect Control - Leafhopper 0.38 T 2 2z 0 28
Weed Control - Spot Spray 0.25 3 1 18 0 2
Mildew Control - Dust Sulfur 4X 0.71 7 3 10 0 21
Miscellaneous Costs 1.00 a4 kS 0 0 48
Pickup Truck Use 2.38 25 9 0 0 34
TOTAL CULTURAL COSTS 14.53 170 47 335 130 682
Harvest:
Harvest & Haul - Contract 0.00 0 0 0 450 450
TOTAL HARVEST COSTS 0.00 0 0 0 450 450
Interest on operating capital @ 10.00% 34
TOTAL OPERATING COSTS/ACRE 170 47 335 580 1166
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A little more realistic now (2012):

Materials- Pesticides $337/ac per year
Materials- Fertilizers $78/ac per year (+K)

Sustained yields of 10 tons/ac per year ???

UC COOPERATIVE EXTENSION

Tahle 2. COSTS PER ACRE to PRODUCE WINE GRAPES
SAN JOAQUIN VALLEY NORTH — (Crush District 11) 2012

Operation Cash and Labor Cost per acre
Time Labor Lube &  Material Custom/ Total Your

Operation (Hrs/A) Cost Fuel Repair Cost Rent Cost Cost
Cultural:
Weed: Winter Strip (Surflan, Geal, Roundup) 0.43 8 2 1 84 0 96
*Prune/V M: Hand 30.00 402 0 0 0 0 402
Prune/VM: Chop/Shred Prunings 0.19 4 3 2 0 0 9
Weed: Dise 4X 1.25 24 21 7 0] 0 52
Prune/VM: Winter Tie 5.00 67 0 0 15 0 82
Prune/VM: Trunk Sucker 3.00 40 0 0 0 0 40
Disease: Mildew 6X (Sulfur Dust) 1.70 33 9 3 25 0 72
Trrigate: 5.00 67 0 0 150 0 217
Prune/VM: Shoot Removal/Sho ot Position 16.50 221 0 0 0 0 221

I Fertilize: through drip 2X (5-0-12) 0.00 0 0 0 78 0 78
Prune/VM: Trim Vines (mechanical) 0.69 13 11 6 0 0 31
Disease: Mildew (Rally). Insect: Leathopper (Provado), VMB (Movento) 036 7 6 2 115 0 130
Weed: Summer Strip Spray (Rely) 0.43 8 2 1 15 0 26
Disecase: Mildew (Adament). Inscet: Mites (Acrarmite) 036 7 6 2 98 0 114
Pickup Truck Use 0.86 17 13 4 0 0 36
ATV Use 0.86 17 1 1 0 0 18
TOTAL CULTURAL COSTS 66.63 935 78 31 580 0 1623

48
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2011

P art Of th e P ro b I e m SAMPLE COSTS TO .ESTABLISH AND PRODUCE
Processing Peaches

Cling and Freestone Late Harvested Varieties

SACRAMENTO VALLEY
and
SAN JOAQUIN VALLEY

UC COOPERATIVE EXTENSION
Table 2. COSTS PER ACRE TO PRODUCE CLING PEACHES
SACRAMENTO VALLEY and SAN JOAQUIN VALLEY 2011

Operation Cash and Labor Costs per Acre
Time Labor  Fuel Lube  Material  Custom/ Total Your

Operation (Hrs/A) Cost & Repairs Cost Rent Cost Cost
Cultural:
Prune: Hand Prune 3450 378 0 0 0 378
Tree: Wire Repair 1.50 16 0 25 0 41
Disease/Insect: Dormant Spray (O1l, Kocide, Dimilin) 0.50 10 8 107 0 126
Prune: Shred Prunings 0.40 8 7 0 0 15
Disease: Brown Rot @ Partial Bloom (Pristine) 0.50 10 8 45 0 64
Disease: Brown Rot @ Full Bloom (Indar) 0.50 10 8 21 0 40
Disease: Mildew (Quintec) 0.50 10 8 36 0 55
Irrigate: (water & labor) 2.56 28 0 115 0 143
Weed: Spot Spray 2X (Roundup, 1X. Gramoxone 1X) 0.66 14 9 4 0 27

- r M3 .4 1 60 33 27 0 0 60
Fertilize: N (split application) (UN32) 0.00 0 0 42 0 42 I
Disease: Mildew, Rust (Sulfur) 2X 1.00 21 16 7 0 44
Insect: PTB. OFM (Asana. Checkmate) 2X 1.00 21 16 199 0 236
Prune: Summer Prune 12.00 132 0 0 0 132
Thin: Thin Fruit by hand 52.00 570 0 0 0 570
Insect: PTB. OFM, Mite (Intrepid. Checkmate, AgnMek) 0.50 10 8 94 0 112
Insect: PTB. OFM (Altacor., Checkmate) 0.50 10 8 85 0 104
Prop Limbs & Remove Props FERTILIZERS 2% 0.50 43 5 0 0 49
Fertilize: Leaf Samples (nutrition analysis) PESTICIDES 27% 0.00 0 0 0 2 2
Disease: Shothole, PLC (Ziram) 0.50 10 8 42 0 61
Weed: Dormant Strip (Roundup, Matrix, Su 80 #/ year N 0.33 7 5 56 0 67
Pickup: Farm Use 2.85 59 27 0 0 86
ATV: Imgation & General Field Use 2.85 59 8 0 0 68
TOTAL CULTURAL COSTS 117.25 1.463 178 879 2 2,521 49
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An Industry % W

‘Fresno, Calif.

The Evidence

A Reliance on soluble
nitrogen

A N makes cells thinner
& tissues softer

A Crops need K, Ca, P
& other nutrients ,, a9

A Many studies on this | & A T

B T

e ; : A : 3-“‘ s ‘ w ":j‘ ‘ E" =

Allioxia'sewestiron? “Rushing the “K* Eimit
. . T

IN trees & vines .
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| started writing about studies on nutrigrast &
disease relations in 1988 insects, diseases, nematddes

Table 1. Relationships Between Nutrients and Pest/Disease Resistance

Disease Crop Possible relationship Delfinite relationship
Pythium melons N03T s0il 0, dcliciencyf
Fusarium yellows celery ammonium NJr Ca; K; CI*

Leaf blight com high N; low P, l(]t good N:K ratio*
Stalk rot com -- high N; low K1
Stem rot rice high N; low k! good N:K ratio*t
Stem soft rot potatoes Ca* K; Ci*

Take all wheat ammonium N*; NOJT P, CI*

Puccinia rust wheat |t K*; high N
Verticillium pistachio - low P; KT

Powdery mildew sugar beets, grapes low Zn; high Ng -

Decline pear low CaT

Botrytis grape = low KT

Erwinia fireblight pear low ZnT high N; low K*
Mexican bean beetle soybeans air pollution; environment glutathione uccmnululinnT

Spider mites

Grasshoppers

Pear psylla

Nematodces

various crops

sunflower

pear

various crops

stresst
high NO;; low I(T

walter; insect stress;
fungus infectiont

high NO;L
nutritional sucssT l Cy r

soil antagonists*

* Increases disease resistance in plant; lowers susceptibility to disease.
Decreases disease resistance; increases susceptibility to disease.

Data drawn from: Gross (1981); Laemmlen (1984); Redmond (1983); Agrichemical Age (1983); CDFA (1981); Luckhardt (1983); Lewis (1979); Ag Alert

(1983); Hughes (1985); Olkowski (1982); Huber and Huber (1986); Pyror (1980); Ashworth, Morgan, and Surber (1986).

Gregg Young, CPAg 2017 www.(first.net
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There are over 500 studies of relationships betwe
nutrition and pest, disease & physiological
disorders In the literatuiest on tree fruits & vines

A 59% showhigh nitrogenaggravates the condition

A 28% showlow calciumaggravates the condition

A 12% showrelationships with potassiul® g
L e M .‘TJ‘,,.—,; .3.? ) .

Gregg Young, CPAg 2016 www.qfirst.net 52
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Latest tally 11/201?5 0 <

DATE

Hi N = Worse

% Hi N

Ca = Better

% Ca

K = Involved

Nutrient Ratio/
Balance Involved

11-10-17

294

59%

142

28%

59

12%

5%

(or low N = Better)

(or low Ca =

Worse)

(Hi or Low K)

(23 studies)




Interactions between Nutrients/Soil Conditions and Pests, Diseases & Physiological Disorders

SOIL or NUTRIENT | EFFECT on

PEST, DISEASE or CONDITION CROP CONDITION PROBLEM REFERENCE

HULL ROT ALMOND Hi N Worse Teviotdale (1996)

BROWN ROT, BLOSSOM ALMOND Hi N Worse Teviotdale (1996a)

SHOT HOLE ALMOND Hi N Worse Teviotdale (1996a)

BACTERIAL CANKER ALMOND LoN Worse UC IPM (2005)

APHID APPLE Hi N Worse U Mass (2004)

BITTER PIT APPLE Hi N, Lo Ca Worse Bacon (1996)

BITTER PIT APPLE Hi N, Lo Ca Worse Shear (1975)

DELAVEN MATIHIDITV ADDI E Hi NI Warae Bacon (1996)
=X There are 294 studies & articles in tree fruits &
== vines linking high nitrogen with increased pests,
&= diseases, and physiological problems (2017).
2 SPOT MITE APPLE Hi N Worse | Rodriguez (1958)

FIREBLIGHT APPLE Hi N Worse Hildebrand, Heinicke (1937)

FIREBLIGHT APPLE Hi N Worse Fallahi, Mohan, (1991)

FIREBLIGHT APPLE Hi N Worse van der Zwet, Keil (1979)

FIREBLIGHT APPLE Hi N Worse Hildebrand, Heinicke (1937)

BROWN ROT APRICOT LoK Worse Griffith (1975)

DELAYED MATURITY APRICOT Hi N Worse Bacon (1996)

PIT BURN APRICOT Hi N Worse Bacon (1996)

FRUIT CRACKING CHERRY Ca foliar Better Westwood (1978)

PHYTOPHTHORA CHERRY Poor drainage Worse Mircetich, Schreader, et al (1979)

SOFT FRUIT CHERRY Hi K, Lo Ca Worse Curwen, McArdle & Ritter (1966)
STECKLENBERG DISEASE CHERRY Lo P, Ca, & Mg Worse Baumann, von Olfers (1976)

Gregg Young, CPAg (1999, 2006) www.gfirst.net 1

Gregg Young, CPAg 2014 www.(first.net s



Pome & Stone Fruits: Insects, mites, nematodes

INTERACTIONS between NUTRIENTS/SOIL CONDITIONS and PESTS, DISEASES & PHYSIOLOGICAL DISORDERS

SOIL or NUTRIENT | EFFECT on
PEST, DISEASE or CONDITION CROP CONDITION DROBLEM REFERENCE

2 SPOT MITE APPLE Hi N Worse | Wemeinger. Qerti. Baumasriner (1891)
2 SPOT MITE APPLE Hi N Worse | Suski Badowsks. (1975)
2 SPOT MITE APPLE Hi N Worse | Jesiotr. Suski Badowsks-Czublk, (1979)
2 SPOT MITE APPLE Hi N Worse | Wemelinger, Delugehi(1980)
2 SPOT MITE APPLE Hi N Worse | Wemmelinger, Qertii Delucshi (1985)
2 SPOT MITE APPLE Hi N Worse | Eriizsche, Walffaang. Reiss, Thigle (1980
ALFALFA GREENING APPLE Hi N Worse | Rasse(1980)
ANTIOXIDANT CONTENT APPLE Hi N Worse | Wamer, 2007)
APHID APPLE Hi N Worse | UMass (2004)

POME & STONE FRUIT — INSECTS, MITES, NEMATODES

TOTAL | DATE |HiN=Worse| % Hi N | Ca=Better % Ca K = Involved % K
70 111017 57 82{%] 0 00/0 5 70/0
(or low N = Better) (or low Ca = Worse) | (Hi or Low K)
EURCFPEAM RED MITE - egg laying AFPFLE Hi M Worse Brunkel, Post (1959)
EXCESS ETHYLENE PRODUCTION APPLE Hi M Worse Ealiahi. Conway, Hickey, Sams, (1997)
FIREBLIGHT AFFLE Hi M Waorse Hildebrand, Heinicke (1937)
FIREBLIGHT APPLE Hi N Worse Ealighi, Mohan (2000)
FIREBLIGHT APPLE Hi M Worse van der Zwet, Keil (1973)
FIREBLIGHT APPLE Hi N Worse Hikdebrand, Heinicke (1937)
FIREBLIGHT APPLE Hi M Warse Pest Management Center (2013)
FIREBLIGHT APPLE Hi M Warse Ealighi. Mohan (2000)
FIREBLIGHT AFPFLE Hi N Worse yander Zwet, T.and S.V. Beer. (1561) _ _
FLAVONOID CONTENT Glegg Young, CEFAQ 410 WWWV.QTIEIBEeT | sirssel, ot a1, (2005) T

Greqgq Young, CPAg (19949, 2006, 2009, 2013, 2014, 2015) Total 354 www. gfirst.net 2



Stone Fruit

CONDITIONS and PESTS, DISEASES & PHYSIOLOGICAL DISORDERS

SOIL or NUTRIENT EFFECT on

PEST, DISEASE or CONDITION CROP CONDITIGN PROELEM REFERENCE
BACTERIAL SPOT FEACH Hi K Better Mathee & Daineas (1963)
BACTERIAL CAMNKER FEACH Hi K, Low Ca Worse Migourouzx Berger, Bussi. (1987).
2 SPOT MITE FEACH Hi M Waorse Altieri (2005)
BROWM ROT FEACH Hi M Worse Michailides, etal (1333)
BROWM ROT FRUIT LESIONS FEACH Hi M Worse Parda. V. N.1. D.P. {2012}
COLORING, MATURITY FEACH Hi M Worse Sistrunk( 1985 )
FRUIT COLOR FEACH Hi M Waorse Kato, etal (2000}
FRUIT SUTURE SOFTEMING FEACH Hi M Worse Ma, Liu (2008}
LEUCOSTOMA CANKER FEACH Hi M Worse Biggs, A. (1988)
FEACH CAMKER, Phomopsiz FEACH Hi M Waorse Simfes, etal (2008)
POST HARVEST DEHYDRATION FEACH Hi M Worse Crisosto, Mitchell (2002)
SOFT FRUIT FPEACH Hi M Worse Southwick (2004)
SPLIT PIT FPEACH Hi M Worse Bacon (1996)
SUGAR FEACH Hi M Warse Tekano (2003)
Pseudomaonas CANKER FEACH Hi M, Low Ca Better Ceo, etal (2006)
BACTERIAL CAMNKER FEACH Hi MiCa Worse Caoetal (2013)

CAMNKER, Gytozpors,

BACTERIAL CAMNKER

BROWN ROT

STONE FRUIT SORT - 112 studies in the literature

BACTERIAL CANKER, reeugamon | NUTRIENT RELATIONSHIP TOTAL PERCENT
INFECTION, Feudomonas Hi N = Worse or Low N = Better 46 41%
QJJEFSH’T;LE:E?DDWN Calcium = Better or Low Ca = Worse 33 29%
BACTERIAL GANEEW K = involved 19 17%
APHID Ratios of Cations Involved 2 2%
APHIDS | PEACH | Mod N | Worse | Sauss. Grechi Padssel (20)

Gregg Young, CPAg 2B www.dfirst.net




Case Study Fireblight of Apples & Pears

A Bacterial disease, infects blossoms/young fruit

A Infections require presence of bacteria in blossom,
environmental conditions (warm & humid) and
susceptibldost

A Most sources caution that excess N aggravates this
disease




Excess Vigor + Poor Mineral Balance

A50 Apple |l eaf just afte
A Excess N in leaf analysis (16 refs show FB is worse
A Deficient Ca & K in soil (6 refs show FB is worse)

Leaf N content = _
2.5% (Optimum <2.2%)

v 23 "-5,\

Soil ratios Ca: Mg: K=~ =~
58%: 30%: 3% of CEC [ S

Gregg Young, CPAg 2016 www.(first.net



Spring 2000 Fireblight Epidemic
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A Apple growers throughout central Ve
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Shoot Growth in Orchards




2 foot growth,
early June, pears
(minimal N; trying
to control vigor
for fireblight
management)

Gregg Young, CPAg 2016 www.dfirst.net
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