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Management of almond rust and scab 
David Doll, UC Cooperative Extension, Merced County 

 
Due to the wet year, foliar diseases have been problematic. In many cases, growers have observed late season defoliation 
due to rust (Tranzschelia discolor f. sp. dulcis) and scab (Cladosporium carpophilum). These two foliar fungi initially 
infect the tree in mid to late spring, reproducing within the canopy of the orchard, killing leaves by late summer/early fall. 
The fungi must be controlled before the infection occurs to prevent late season defoliation. 
To help prevent an increase of rust and scab for the coming growing season, the following practices are recommended: 
 
Rust: 

Orchards that have defoliation due to rust should have zinc sulfate (20-40 lbs/acre) applied in late October/early 
November. This practice will hasten leaf fall. Once the leaves are in contact with the soil, the leaves will begin to break 
down, reducing the overwintering inoculum. The rust fungus is not a soil inhabiting fungi and will not survive without 
leaf tissue. It is also important to remove any leaves from the crotch of the tree. These leaves serve as an overwintering 
reservoir and infect leaves the following spring. 
Fungicide sprays should be considered to help control another outbreak the following year. Orchards with a history of rust 
should apply sulfur or maneb 5 weeks after petal fall and follow 4 to 5 weeks later in late spring and summer with a 
FRAC Group number 11 fungicide (strobilurin) to control leaf infections. To be effective, fungicides must be applied 
before rust symptoms are visible. 
 
Scab: 

Orchards experiencing defoliation due to scab should have a dormant application of either copper/oil or liquid-lime sulfur. 
These applications will help reduce and/or delay the sporulation of twig infections in the spring. Sprays can be made as 
late as the delayed dormant stage, in which copper/oil applications have been shown to be the most effective. Orchards 
with susceptible varieties (Carmel and Fritz) that experienced defoliation should be treated in the dormant period. 
Fungicide applications in the spring should be made between 2-5 weeks after petal fall. Scab resistance to quinone outside 
inhibitor fungicides (FRAC 11 or strobilurins) has been documented. Rotation of fungicides when spraying for scab 
should be considered.  
 
For further information, please see the UC IPM Pest Management Guidelines at www.ucipm.ucdavis.edu. 

 
Post Harvest Pruning of Mature Orchards 

David Doll, UCCE Merced County 
 
Pruning is one of the subjects that can have ten people explain it in ten different ways. This has to do a lot with 
the traditional thoughts on how an almond tree should look, the believed benefits of pruning, and personal 
experiences. It is one of the most important practices of orchard maintenance due to the expense and its effect 
on orchard yield and longevity. Therefore pruning should be considered more of a science than an art. 
 
Pruning can be broken down into two phases: the tree training phase and the maintenance period phase. During 
the tree training phase, we work to establish and shape the permanent framework of the tree through primary 
and secondary scaffold selection. This occurs through the first two to three years of the orchard life. The 
maintenance pruning phase occurs from the 4th leaf on and is done to maintain the shape of the tree. This article 
focuses on pruning during the maintenance period of the orchard life. 

TREE AND VINE NOTES 



 
In order to understand the principles of pruning, we need to understand the underlying principle of orchard 
management: we are farming sunlight. The more sunlight that is intercepted by tree leaves, the more production 
we can achieve within our orchard. Therefore, trees need to fill the available space as quickly as possible to 
achieve maximum yields. Along with this, we want to ensure orchard viability by having sufficient fruitwood to 
produce a sizable crop for the life of the orchard. 
So, to do this, do we need to prune? 
The short answer is "no." Studies by farm advisors Roger Duncan (Stanislaus Co.), John Edstrom (Colusa Co.), 
Bill Krueger (Glenn Co.), and Mario Viveros (Emeritus, Kern Co.) have demonstrated that pruning does not 
increase yield over minimally, or "unpruned" trees (Table 1). Conventional, annually pruned trees did not yield 
more than minimally prunes trees in the varieties planted. Furthermore, minimally pruned tree productivity did 
not appear to decrease through the 21 years of the longest trial performed.  
 

Table 1: Cumulative yields of three almond varieties from four different pruning trials. 

Variety Location 

Years of 
Cumulative 
Yields (lbs) 

Conventional, 
Annually Pruned 

Minimally or 
Unpruned 

Nonpareil Old Nickels 21 34,176 35,082 

New Nickels 11 16,390 17,243 

Stanislaus Co. 8 11,561 12,355 

Kern Co. 11 19,245 21,536 

Carmel Old Nickels 21 N/A N/A 

New Nickels 11 15,230 13,281 

Stanislaus Co. 8 9,921 11,592 

Kern Co. 11 21,698 23,577 

Monterey Old Nickels 21 N/A N/A 

New Nickels 11 15,951 18,576 

Stanislaus Co. 8 N/A N/A 

Kern Co. 11 20,841 21,843 
 
Even though annually pruned and minimally pruned trees performed relatively equally, the amount of money 
made per acre is higher in minimally pruned blocks due to reduced pruning costs. Crews still need to go through 
minimally pruned orchards to remove diseased, dead, broken, and/or low branches, but this takes less time than 
conventionally pruning and only needs to occur when needed – which may be once every 3-4 years.  
 
What are the benefits of pruning? 
The benefits of annually pruning appear to be in managing foliar diseases. Maintaining an open canopy can help 
reduce orchard humidity which may decrease canopy diseases such as hull rot, scab, rust, and alternaria. Keep 
in mind, however, that making large pruning cuts will open the tree up to infection by the fungal tree pathogens 
Botryosphaeria, Ceratocystis, Eutypa, and Phytophthora. Pruning therefore comes with a risk as the thinning 
that is intended to prevent disease may actually promote other diseases, especially when done within 7-10 days 
of a rain event. 
 
What is meant by minimally pruned? 
Growers should limit pruning to cutting away branches that need to be removed out of necessity. These reasons 
include equipment access (shakers, sprayers, etc.), safety for the tractor driver, reducing foliar diseases, 
removing dead or diseased limbs from the orchard, and reducing sticks at harvest. 
Only by knowing your orchard and its peculiarities will you know the proper amount of material to prune. The 
decision to prune should not be done just because of tradition or orchard looks, but because of the benefits that 
it can provide to the orchard and, most importantly, your checkbook. 
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Figure 2.  Pychnidia, black or white pimple-like spore producing structures found on dead wood.   

 

 

 

 

Figure 3.  Good cut (1) below canker showing only clean bark.   Bad cut (2) not far enough down showing diseased bark 
(arrows) and canker remaining in the tree. 

     

 

 
Fall Spray for Prune Aphid Management. 

Franz Niederholzer, UC Farm Advisor, Sutter/Yuba Counties 
 
Prune aphids – mealy plum and/or leaf curl plum aphid – are key pests of prune.  High populations of these pests can 
reduce tree vigor, fruit sugar content and return bloom the next year. Honeydew from feeding aphids dropped on fruit can 
increase cracked fruit.  Effective prune aphid control – when needed – is a key to successful prune farming. 

Recent University of California research shows that a fall pesticide application gives excellent prune aphid control the 
following season.  Effective timing for this spray is late October through early December.  After early December, leaves 
have dropped and standard dormant spray is very effective.  In the fall, soils are usually dry and spraying is easier and less 
expensive than in the full dormant season (winter). 

Not all pesticides give good aphid control in the fall spray.  Research shows that pyrethroids – Asana, Warrior, Baythroid, 
Mustang, etc. – all give excellent control anytime between mid October and mid December.  The neonicotinoid (neonic) 
materials – Provado (and generics), Actara, and Assail – work well in late October but don’t work well after leaves begin 
to drop in early November. This is because the neonic materials require uptake and translocation in the leaf to be effective 
on feeding aphids. Organo-phosphate pesticides – diazinon, Imidan, etc. – don’t work well for aphid control unless 
applied after December 1.  Oil is not needed in the tank in a fall spray.   
  

1  2 



Not all orchards need a spray program for aphid control.  If you have a regular history of aphid damage anywhere in an 
orchard, then a fall spray or dormant treatment is required to control aphids.  But if you haven’t ever seen aphid damage 
around hard-to-cover areas near buildings or power lines following a dormant spray by air or after every-other row 
dormant spraying, you may not need to spray for aphid. 

What happens if you miss the fall or dormant spray timing?  If a late walnut harvest and/or a wet (or dry) winter keep you 
from a fall or dormant spray in prunes, you still have effective options for aphid control.  Watch the trees for aphids after 
bloom.  No aphids in the spring?  No need to spray.  If you see aphids in the orchard after bloom, you can use a range of 
pesticides for good control.  Talk with your packer regarding which pesticide residues are accepted in the market.  Talk 
with your PCA about materials that give good aphid control without flaring mites.  Recent registrations of effective in-
season aphid sprays include BeLeaf, Actara, Assail, and Provado (and generics). 

What won’t a fall spray do?  A fall spray is for aphids, only.  It gives some peach twig borer control, no scale control, and 
has no affect on bloom timing.  To find out if you need to control scale, take a dormant spur sample.  See 
http://www.ipm.ucdavis.edu/PMG/r606900511.html or call your UC farm advisor for details on dormant spur sampling. 

A fall spray for prune aphid control is a solid option for growers without a scale problem who are looking to control a 
regular aphid problem.  A fall spray provides good aphid control with low cost and hassle (no mud) while avoiding in-
season spray issues such as complying with “no spray” lists and flaring spider mites.  
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Using high oil rate before bloom: Why do it? 
Franz Niederholzer, UC Farm Advisor, Sutter/Yuba Counties 

 
A high rate of horticultural oil in a dormant spray can give significant benefits to prune growers.  However, a high rate of 
oil can cost $20/acre or more and risks oil burn under the wrong conditions (dry orchard soil or trees), so growers should 
weigh the benefits against the costs. 
 
 “Horticultural oil” refers to superior or supreme oil (440 or 470), regular dormant oil, or dormant flowable emulsion 
(“mayonnaise”). All these materials are effective at moving bloom and controlling scale.  Summer oil (415) is not 
recommended for dormant application.  With superior or supreme 440, a “high” rate is 3-4 gallons/acre.  Consider orchard 
conditions (Tree age, orchard moisture, etc), the product label and your PCA’s recommendation when selecting oil rates 
in dormant or delayed dormant prune orchards. 
 
High rates of horticultural oil can advance prune bloom date 3-5 days when applied in late December through mid to late 
January.  Earlier bloom can help growers avoid heat damage at bloom and can help with equipment and labor 
management at bloom time if a grower has several orchards and only sprays part of the trees with a high rate of oil.   
 
A high rate of oil before bloom (alone, no pesticide) also gives good control of low to moderate populations of San Jose 
scale.  Add a pesticide (Centaur, Seize, or diazinon) to oil in the spray tank and you get excellent control of high 
populations of scale.  Oil is a great insecticide resistance management choice in a scale control program because it kills 
scale by suffocation, not by a chemical action.  A dormant spur sample, taken anytime from mid-November to mid-
January, will show if scale are a problem and need to be treated.  Information on dormant spur sampling is available on 
the internet at http://www.ipm.ucdavis.edu/PMG/r606900511.html or from your local UC Farm Advisor.  The best timing 
for scale control with oil is in the delayed dormant period.  Spraying oil for scale in the full dormant timing reduces scale 
populations, but not as much as the delayed dormant timing.    
 
When should oil be applied to advance bloom?  A good ballpark spray window is the old standby -- late December 
through mid January.  If you want to try to fine tune your dormant oil application, consider applying oil once a certain 
amount of chilling has accumulated -- 30-50 chill portions using the new Dynamic Model calculations.  [This timing 
usually works out to being from mid-December into late January.]  For information on the Dynamic Model and how to 
use it to time a dormant oil application to advance bloom, see information on the internet at: 
http://fruitsandnuts.ucdavis.edu/Weather_Services/ and click on “Prune Chilling Prediction Model”. 
 
So, heavy oil can be used to advance bloom in the dormant period but gives best scale control when sprayed in the 
delayed dormant.  When should you spray a heavy oil rate in a prune orchard?  It depends on the biggest concern in an 
orchard – bloom timing or scale.  If a grower’s primary concern is advancing bloom, then spray in the dormant period.  
This timing will also provide good scale control.  If scale control is the biggest concern, apply oil during the delayed 
dormant period.  This timing has less risk of oil burn, but will have little effect on bloom timing.    

 
 

Interpreting a Soil Analysis for Orchards or Vineyards 
Maxwell Norton, UC Cooperative Extension 

 

Winter is a common time to perform soil analysis for orchard and vineyards.  It is not critical exactly when samples are 
taken and if salts have been accumulating during the growing season they should become evident by early winter.  It is 
wise to conduct soil analysis every 2-3 years to alert you to any chemical problems that are developing. 
 
With orchards and vineyards, we rely on tissue (leaves, petioles or hulls) analysis and on visual assessments for making 
decisions about the nutritional status of the plant.  We do not typically rely on soil analysis to develop fertilizer 
recommendations for trees and vines in California.  The soil analysis is essential to finding out if you are developing a 
chemical problem of some sort.  Tree and vine crops are usually more sensitive to the effects of salinity and toxic 
elements than most field crops and even some vegetable crops.   
 



The laboratory that performs the analysis will often include some interpretive information to assist you in reading it.  You 
can also call the lab, ask your Pest Control Advisor, or call the UC Farm Advisor for more explanation.  Most of our 
Cooperative Extension production manuals have a discussion on nutrition, lab analysis and recommendations. 
 
pH   This is the measure of how acidic or basic the soil is.  Generally we want to be near 7.0 which is neutral, or slightly 
acidic (6.5 to 7.0).  This range is where you have the best overall nutrient availability and no pH related problems. 
 
EC   An abbreviation for “electrical conductivity”, this is a general measurement of how salty the soil is.  With orchards 
and vineyards we are trying to stay below 1.0 if at all possible.  As the soil becomes more salty, you begin to have reduced 
availability of some nutrients, toxicity symptoms and water infiltration problems.  Traditionally EC has been expressed as 
millimhos per centimeter (mmhos/cm).  A more modern unit of measurement is deci-cemens / milliliter.   A full 
discussion can be found in Agricultural Salinity and Drainage – ANR publication #3375, available from most 
Cooperative Extension offices. 
 
B    Boron is of interest to growers in some areas of the state where B can be high enough to cause toxicity in sensitive 
crops.  In the Central Valley for example, B toxicity is more commonly found on the west side of the Valley – especially 
along I-5.  We hope to have values < 1.0 ppm (parts per million). 
 
Cl   Chloride can be toxic to plants in high quantities but it is easy to leach out if there is good deep percolation.  A value 
of < 5.0 meq/liter is desirable (which is equivalent to 175 mg/liter).   
 
SAR   The Sodium Adsorption Ratio is used to determine the potential sodium hazard of irrigation water.  More on that in 
another article. 
 
ESP    The Exchangeable Sodium Percentage represents what percent of the soil exchange sites are taken up by sodium.  
To avoid water infiltration problems we want a value that is < 10 but for sensitive crops the value should be < 5 
 
CEC    Cation Exchange Capacity is a measurement of the capacity of the soil to hold onto positively charged nutrient 
cations, such as magnesium (Mg) , potassium (K), and calcium (Ca).  Mineral soils with higher CEC are typically more 
fertile because they have less loss of nutrients due to leaching. 
 
Base Saturation   This represents how much of the CEC is taken up by cations that are of interest such as Ca, Mg, K, H 
or Na.   Typical ratios would be 20-80% for Ca, 10-40% for Mg and 1-5% for K. 
 
Organic Matter   Some times referred to as “OM”.  In the hot, arid, West, OM is typically very low – especially under 
irrigated conditions.  For practical purposes, in the Central Valley, this value has little impact on our decisions. 
 
Saturation Percentage (SP)  This is simply a laboratory method of determining the soil texture:  Clay, clay loam, sandy 
loam, etc.   You probably already know that or can look it up in the soil survey so there is little value in having it 
determined again. 
 
Bicarbonates & Carbonates  These are determined as part of the process in determining the ESP.  Waters that are high 
in these can lead to plugging of the drippers or micro jets. 
 
More information:  A good discussion can be found in Chapter 12 of the Stonefruit Production Manual, ANR 
publication # 3331; also in Chapters 5 & 26 of the Almond Production Manual, ANR publication # 3364.  Both are 
available at most Cooperative Extension offices.  
 
 
 
 
               


