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Work Area 
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GY Territory 

ÅIPM 1973-1999 

ÅSoil, Tissue Testing 1973 - Present 

ÅConsulting 1973-Present 

 

ÅAll of the above: 1995 ï Present 



Gregg Young, CPAg 2016   www.qfirst.net 
4 

GY Territory 

ÅSoil, Tissue Testing 2015 - Present 

ÅConsulting 2015 - Present 
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Pathogen 

 

Environmental  
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It takes all 3 

components 

for disease to 

infect  

The Disease Triangle 
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Often in IPM we spend our efforts 

monitoring the pest/disease and 

the environmental conditions  
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All  of the biomass that makes up a mature 

tree or vine comes from the soil, water & air 
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Modern agriculture squeezes the most it can out of 

the agroecosystem 

Pears, Apples: 20+ tons/ac     Tomatoes: 50+ tons/ac 

Grapes: 5-12 tons/ac    Hay crops: 20+ tons/ac 



Roots of healthy trees under irrigation will be 

competing with each other  
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Crops need a biologically active, aerated root zone 
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Drip irrigation ï nutrient removal is from a 

smaller area; nutrient management is critical 



Orchard irrigation emitters cover  

1/3 to 1/2  of the orchard floor 
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Early pioneers who called for attention to soil 

fertility in managing pests & diseases: 

ÅJ.I. Rodale (1898-1971) 

"Healthy Soil = Healthy Food = 

Healthy People" 

ÅWilliam Albrecht (1888-1974) 

ñFood is fabricated fertilityò 
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Early Researchers: Nutrient-Pest & Disease Relations: 

ÅWe 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 

plant.  

ÅIncreases in mite population have commonly 

been associated with nitrogen fertilization or 

cultural conditions indicating such treatment.  

- van de Vrie (1972) 
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Early Researchers: 

ÅSince 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: 

ÅMineral nutrition of the plant (grapevines) is 

one of the several factors affecting the 

physiological behaviour of 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 

controlling the plantôs biochemical mechanisms 

which hasten or slow pathogenesis, and the 

virulence and ability of pathogens to survive.  

 - Huber (1980)  
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ÅOver-fertilization of orchard crops is widespread 

despite well-documented consequences to both the 

crop and the environment. Since the costs of over-

fertilizing are small compared to the huge losses 

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. A 

clear economic incentive can be created if crop 

quality improves as excessive N use is reduced.  

 - Bacon (1996)  

Importance of Nitrogen Management 



In some areas N management plans are now 

required to meet Regional Water Quality Control 

Board discharge requirements 
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Some Basic Soil Science 
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Basic soil science 

What is this?   Why is the river brown? 



River Shots 
Milky River     Green River 

  



Clear River 

Gregg Young, CPAg 2016   www.qfirst.net 23 

ÅAlgae, etc. have dropped to 

the river bed, to feed aquatic 

invertebrates, leaving clear 

water 

ÅThis process can repeat 

through the season 

ÅElements involved (in order 

of abundance: calcium, 

silicon, carbon, nitrogen, 

sulfur, phosphorus,  



Food Pyramid, typical of ocean and lakes 

The base is minerals (often missing) 

Gregg Young, CPAg 2016   www.qfirst.net 24 



Gregg Young, CPAg 2016   www.qfirst.net 
25 



Gregg Young, CPAg 2016   www.qfirst.net 26 

Soil Organic Matter is about 5% N 

ÅSoil N content ranges from 1700-6800 pounds per 

acre-foot (soil OM 1-4%) 

ÅGenerally only 2% is considered available for 

crops = 34-136 pounds 

ÅWith thousands of pounds possible, achieving 

above-average (best) conditions for N availability 

should be a standard practice 

ÅSince most crops only remove 100 ï 300 

pounds/ac of nitrogen, reductions in N use from 

25-75% are possible if optimum conditions exist 



Potential for Improvement 
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The Nitrogen Cycle ï Air, Water 

Soil, Biological Activity 



Most nutrients can be taken up and 

stored by trees for later use: 

ÅPotassium is not stored in the plant; it is a necessary 

component of cell sap. Fruit becomes a óK inkô; 

needing a constant supply as fruit matures 

ÅCalcium is needed in constant supply for root 

growth. If trees have to search for Ca while 

blooming or developing fruit supplies can be short 
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ÅPotassium has long been known as the most 

important nutrient for reducing susceptibility 

to disease. High levels of potassium reduce 

the severity of more than 140 diseases caused 

by fungi, bacteria, viruses, and nematodes.  

 - Bruulsema (1996)  

Importance of Potassium 
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Importance of Calcium 

ÅCalcium has a number of vital roles in plant 

tissues, but for the purpose of this discussion two 

of these roles are of particular interest: 

1. Calcium increases membrane stability 

2. Calcium increases cell wall strength 

 

Å Tissues high in calcium have stronger cell 

walls, are firmer and resist infection more readily. 

 - from South African Avocado Growersô Association Yearbook 2000. 23:1-7 
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More on Calcium 

Å(Calcium disorders)éusually occur if the plant is 

undergoing rapid, active vegetative growth 

ÅRapid growth rate and ensuing calcium shortage 

are encouraged by environmental factors such as 

high temperatures and high soil nutrient levels 

(especially nitrogen) 

ÅThe tissues of affected plants are usually damaged 

and often become colonized by saprophytic 

microorganisms. In addition, commonly found 

plant pathogens also will attack and colonize such 

compromised tissues 
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More Calcium-Disease Relations 

ÅIf the physiological nature of the primary 

problem is not noted, a diagnosis error may 

occur because of the presence of the known 

pathogens which are only acting as secondary 

decay organisms 

ÅIn most instances application of calcium to 

soils already containing ñabundant levelsò of 

this element has little effect on the problem 
 - from Koike, S. California-Arizona Farm Press, November 19, 1994 
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Quote Me on This: 

There is no standard definition of ñabundant soil 
calcium levelsò, so most fertilizer technicians, 
researchers & consultants do not know whether 
the soils they work with have optimum calcium 
level for best pest/disease resistance. 

 

To be truly ñIntegratedò, pest & disease 
management must consider soils & fertilization at 
the beginning. It should be backed up by data 
(soil and tissue tests) 
G Young 
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The North Coast relies 

on N for crop 

production 
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California Trends 
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More Recent 
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United States Agriculture Increasingly Relies 

on N for Crop Production (1960-2012) 

POTASH 
 
PHOSPHATE 
 
 
 
 
NITROGEN 

 



Gregg Young, CPAg 2016   www.qfirst.net 
39 

What Crops Really Need: Crop Nutrient Removal  

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

CROP YIELD/ACRE N P205 K Ca Mg 

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 



Which means that in the summer nutrients come 

from either stored reserves or immediate uptake 
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Vineyard nutrient removal is lower than most crops; 

however it is from a much smaller root area. 
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California Agriculture July-August 1995 

Effects of Excess Nitrogen 
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Use of Excess Nitrogen Results in Plants with 

Elongated Cells with Thinner Walls 
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1991 Breakthrough UC Research (demonstrating 

what many had already observed) 
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This principle should be applied to all crops: 

 

1) Excess N aggravates many problems 

2) High likelihood that excess N is being applied 

3) Nutrient budgets should address the other nutrients 
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Research Related 

to Problems in the 

Industry 
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Wine Grape Production Costs ï SJV 1980s 

ÅMaterials - Pesticides $86/ac per year 

ÅMaterials - Fertilizers $16/ac per year 

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



Part of the Problem 
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An Industry-

Wide Problem?  

The Evidence 

ÅReliance on soluble  

    nitrogen 

ÅN makes cells thinner  

    & tissues softer 

ÅCrops need K, Ca, P  

    & other nutrients 

ÅMany studies on this 

in trees & vines 



Gregg Young, CPAg 2017   www.qfirst.net 51 

I started writing about studies on nutrient-pest & 

disease relations in 1988 (15 insects, diseases, nematodes):  
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Å59% show high nitrogen aggravates the condition 

Å28% show low calcium aggravates the condition 

Å12% show relationships with potassium 

There are over 500 studies of relationships between 

nutrition and pest, disease & physiological 

disorders in the literature just on tree fruits & vines. 
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Latest tally 11/2017 (500 studies in tree fruits & vines): 
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Interactions between Nutrients/Soil Conditions and Pests, Diseases & Physiological Disorders  

There are 294 studies & articles in tree fruits & 

vines linking high nitrogen with increased pests, 

diseases, and physiological problems (2017). 
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Pome & Stone Fruits: Insects, mites, nematodes 
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Stone Fruit 
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Case Study - Fireblight of Apples & Pears 

ÅBacterial disease, infects blossoms/young fruit 

ÅInfections require presence of bacteria in blossom, 

environmental conditions (warm & humid) and 

susceptible host 

ÅMost sources caution that excess N aggravates this 

disease 
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Leaf N content =  

2.5% (Optimum <2.2%) 

 

Soil ratios Ca: Mg: K =  

58%: 30%: 3% of CEC 

Excess Vigor + Poor Mineral Balance 

Å5ò Apple leaf just after bloom 

ÅExcess N in leaf analysis (16 refs show FB is worse) 

ÅDeficient Ca & K in soil (6 refs show FB is worse) 
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Spring 2000 Fireblight Epidemic 

ÅWeather & cultural conditions were just 

right for disease development 

ÅApple growers throughout central valley 

suffered severe economic losses 

ÅStandard practice of over-fertilization with 

N to achieve large apples  results in 

susceptible host 
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Shoot Growth in Orchards  

Recommended:  12 - 24 inches 

 

 

 

 

 

 

 

 

 Actual:  24 - 48 inches + 



2 foot growth, 

early June, pears 

(minimal N; trying 

to control vigor 

for fireblight 

management) 
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