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Honeycrisp :  The Real Truth 
 

David Bedford – University of Minnesota 
 
 
History 
The original cross was made in 1960 at the University of Minnesota.  Honeycrisp was patented 
and released to the public in 1991. 
 
 
Tree Characteristics 

 
Vigor:  Low to moderate. 
 
Precocity:  Good. 
 
Rootstock:  M 26, M 7 and Bud 9 have been widely planted There has also been interest in 

larger rootstocks in some areas due to the naturally low vigor of Honeycrisp. 
 
Bearing Habit:  May have some biennial tendency, especially if young trees are fruited 

heavily. 
 
Fruit Adherence:  Usually good but may show some dropping in warmer climates. 
 
Hardiness:  USDA Zone 4, (-25o to -30o F). 
 
Virus Status:  Original trees contain stem-pitting virus. Virus-free trees are now available.   
 
Bloom Season:  Mid to late season.  Flowering crabs with good bloom overlap in Minnesota 

include: Indian Summer and Snowdrift. Reports in Michigan indicate that Adams and 
Golden Hornet may also be suitable. Fruiting varieties that appear to be compatible 
include: Cortland, Empire, Redfree and Fuji. 

 
Ripening Season:  About one week after McIntosh. Approximately September 20-25 in 

south central Minnesota. 
 
Disease Resistance: 

Scab – Very resistant.  Although not classified as scab-immune, it has shown a high 
degree of field resistance. 

 



Firelight – Has shown good resistance in plantings at the University of Minnesota. There 
have been reports from other areas, however, indicating serious infections of young, 
vigorous trees on susceptible rootstock in severe fireblight years. 

 
Mildew – Susceptible. 

 
 

Fruit Characteristics 
 

Fruit Color:  60-90% dappled red over yellow in cool climates.  May not color as well in 
warmer climates.  Other factors that may adversely affect coloration include excessive 
nitrogen and poor light exposure. 

  
Fruit Size:  Medium to large, 2 ¾” to 4”.  Young trees in Washington may produce very large 

fruit (4”+) in the early cropping years. 
 
Flavor:  Well-balanced, sweet/tart.  May be mild in warmer climates or if picked too early.   
 
Texture:  Exceptionally crisp and juicy.  The texture is perhaps the most unique and 

outstanding feature of this variety.  When viewed under an electron microscope the cells of 
Honeycrisp are larger than those of other varieties.  Also, when the flesh of Honeycrisp is 
broken (as in eating), the lines of fracture run through the cells compared to less crisp 
varieties which fracture between the cells. 

 
Storage:  Excellent. Seven months in common storage at 37o F.  The storage life of 

Honeycrisp is perhaps its second most outstanding feature, especially considering its light 
texture and season of maturity.  Preliminary work in controlled atmosphere storage looks 
very promising also. 

 
Processing:  May have potential for slicing. 
 
Harvest Maturity Guidelines: May be picked over a fairly wide range of maturity.   

Honeycrisp may be harvested at a more advanced stage of maturity than many other 
varieties and still retain excellent texture and storage life. Later harvest, however, may lead 
to postharvest problems such as soft scald. 

• Starch/Iodine Index:  3.5 to 4.5 (using a 6 point scale) 
• Pressure:  15 to 17 lbs. 
• Sugar:  12 to 14o brix 

 
 
Problems and Questions 

 
Bitter Pit:  Honeycrisp is susceptible to bitter pit occurrence.  This trait is most pronounced 

on young, vigorous trees with a small crop load and large fruit. The occurrence of bitter 
pit usually declines as trees age and crop load increases.  Foliar applications of calcium 



have also proven very effective in preventing bitter pit on Honeycrisp. Avoiding high 
nitrogen usage will also decrease the incidence of this problem. 

 
Soft Scald:  Honeycrisp may be susceptible to soft scald under some conditions.  

Research has shown that storage temperature has the most consistent relationship to soft 
scald. Fruit stored at 32o F is more likely to develop soft scald than fruit stored at 37o F. 
A warm pretreatment (50o F. for 1 week) before cold storage, has resulted in a reduction 
of soft scald in Honeycrisp.  The harvest of overmature fruit has also been shown to be a 
contributing factor in the occurrence of soft scald.  
 

Stem Punctures: Fruit may be damaged by stem punctures during and after harvest. 
 

 Blue Mold:  Fruit in storage may be susceptible to decay from Pencillium. 
 

Leaf Mottling:  Honeycrisp trees often exhibit a pale mottled coloration on the  
 leaves.  This pattern closely resembles the effect of potato leafhopper feeding. 

It has been hypothesized that this coloration is a physiological trait of the variety and may 
be due to accumulated carbohydrates in the leaves.  The mottling has not been shown to 
cause any problems in fruit production although it may become quite pronounced in some 
cases.  It has generally been more common on non-bearing trees. 

 
Striped And Blush Coloration Patterns:  Honeycrisp fruit generally have a blushed red 

coloration with varying degrees of secondary striping.  There are, however,  some 
Honeycrisp fruit that are completely striped and not blushed.  The striped fruit is often 
not as well colored as the blushed fruit although the eating quality is usually unaffected.  
We are continuing to study this phenomenon but in the meantime we are encouraging 
nurseries to work toward reducing this variation through budwood selection. 

 
 

Geographical Adaptation 
Honeycrisp appears to have a more narrow “comfort zone” than some varieties. It grows best 
in cooler climates.  It appears to be well suited to the better McIntosh production areas in the 
East and Midwest and possibly to the cooler Jonagold regions in the western US.  In warmer 
climates color may be limited and other problems such as fruit drop and bitter pit may be 
more pronounced.  
Areas in the U.S. that appear well suited to growing Honeycrisp include: New England, 
northern New York, Michigan, Wisconsin and Minnesota. Preliminary reports from Ontario 
and Nova Scotia have been promising.  

     The largest acreage of Honeycrisp in the US has been planted in New York, Michigan, and 
Washington.  Honeycrisp is also being grown or tested in Europe, New Zealand, Australia 
and South Africa. 



 
 
 
 
 

Zonal Chlorosis of ‘Honeycrisp’ Leaves 
 

Lailiang Cheng 
Department of Horticulture, Cornell University, Ithaca, NY 14853 

Phone: 607-255-1779; Email: LC89@Cornell.edu 
     
‘Honeycrisp’ is a new apple cultivar that is being extensively planted in the cooler apple producing areas 
due to its unique fruit quality. A persistent problem in ‘Honeycrisp’ is a leaf disorder that often develops 
in late June or early July when shoot growth slows down or stops. The initial chlorosis appears randomly 
in part (more towards the edges) of a leaf confined by secondary or tertiary veins, and then gradually 
spreads to other parts of the leaf. The chlorotic area becomes thicker, leathery, and brittle, and turns 
brown later in the season. The symptoms occur on almost every tree, but trees bearing a light crop have a 
larger number of leaves developing symptoms compared with those with a heavy crop (Robinson and 
Watkins, 2003; Schupp, 2003).  
 
The symptoms of this disorder are similar to the damage that potato leafhoppers cause on apple leaves 
(Rosenberger et al., 2001).  However, trees that are protected from potato leafhoppers still develop the 
disorder (Schupp et al., 2001). The symptoms of this disorder resemble those observed when 
carbohydrates accumulate in leaves of ‘Golden Delicious’ apple trees after deblossoming (Schupp et al., 
1992) and in citrus leaves after branch girdling and fruit removal (Schaffer et al., 1986). The concurrence 
of initial chlorosis symptoms with cessation of shoot growth and the severity of the disorder in relation to 
cropload have led us to hypothesize that phloem loading or transport of carbohydrates is partially blocked 
in the leaf minor veins, which leads to feedback repression of the key enzymes in CO2 assimilation via 
accumulation of non-structural carbohydrates in the leaves. 
 
We compared chlorotic leaves with normal leaves in terms of photosynthesis, carbohydrate metabolism 
and the key enzymes (proteins) involved (Chen and Cheng, 2004).  We found that chlorotic leaves 
accumulated higher levels of non-structural carbohydrates, particularly starch, sorbitol, sucrose, and 
fructose at both dusk and predawn, and no difference was found in total non-structural carbohydrates 
between predawn and dusk (Figure 1). This indicates that carbon export was inhibited in chlorotic leaves. 
CO2 assimilation was much lower in the chlorotic leaves than in normal leaves (Figure 2).  Many key 
enzymes in CO2 assimilation and carbohydrate metabolism (including ribulose 1,5-bisphosphate 
carboxylase/oxygenase and other enzymes) were significantly lower in chlorotic leaves than in normal 
leaves (See Chen and Cheng, 2004). These findings support the hypothesis that phloem loading and/or 
transport is partially blocked in chlorotic leaves, and that excessive accumulation of non-structural 
carbohydrates may have caused feedback suppression of CO2 assimilation via direct interference with 
chloroplast function and/or indirect repression of photosynthetic enzymes.           
 
Until genetic/molecular manipulations are made to eliminate the problem based on a thorough 
understanding of the molecular mechanism of zonal chlorosis, the overall strategy to mitigating this 
problem is to sustain the sink strength of the tree to facilitate carbohydrate translocation from source 
leaves and sink tissues (fruit, shoot tips, and roots, etc) by maintaining a large concentration gradient 
between the two.  Cropload plays a key role in determining the overall sink strength of the tree.  Leaving 
enough fruit on the tree is required to reduce zonal chlorosis and produce medium size ‘Honeycrisp’ fruit.  
However, even a medium cropload (6 fruit/cm2 TCA) can result in biennial bearing for ‘Honeycrip’ and 
zonal chlorosis is most severe on off-year trees.  Therefore, the challenge is how to achieve a medium 



cropload one year and still get good return bloom the following year.  Early thinning with ATS followed 
by low rates of BA at 10 mm fruit is an option.  Alternatively, multiple Etherel or NAA applications 
starting from 5 to 6 weeks after petal fall could be used to enhance return bloom.  Both approaches are 
being actively pursued by researchers. 
 
                               Figure 1                               Figure 2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Concentrations of sorbitol (A), glucose (B), fructose (C), sucrose (D), starch (E), and total non-
structural carbohydrates (E) at dusk and predawn in chlorotic leaves and normal leaves. Specific leaf dry 
mass for normal leaves and chlorotic leaves at dusk were 106.96 ± 1.83 and 135.79 ± 2.89 g m-2, 
respectively. Black and white bars represent dusk and predawn, respectively. Each bar is mean ± standard 
error (n=6). Significant difference was tested between predawn and dusk for a given leaf type and 
between chlorotic leaves and normal leaves taken at the same time. Different capital or small letters above 
the bars indicate significant difference at P<0.01 or P<0.05, respectively. 
 
Figure 2. CO2 assimilation (A), stomatal conductance (B), and chlorophyll concentration (C) in chlorotic 
leaves and normal leaves. Each bar is mean ± standard error (n=6). Different capital letters above the bars 
indicate significant difference at P<0.01. 
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Apple Crop-load Affects Fruit Quality and Production 
 

Douglas Nichols (For: Charlie Embree) 
Atlantic Food & Horticulture Research Centre 

32 Main Street, Kentville, Nova Scotia, B4N 1J5 
 
 
Introduction 
Research on crop load regulation of apples and pears has increased the knowledge base available to 
orchard managers in Nova Scotia.  We know, however, that assessing the crop load accurately remains a 
critical challenge. New questions arise with each year’s unique weather patterns, materials, cultivars and 
evolving production systems. Even though the adoption of chemical thinning into a routine management 
plan for the industry is increasing, questions remain concerning timing, rates and differences in cultivar 
response.  
 
It is well documented that flower and fruit set have a dominant influence on tree fruit quality and annual 
bearing. Flower and fruit thinning can improve fruit quality and reduce biennial bearing. Current crop 
load management study objectives are to assist the industry to comply with Integrated Fruit Production 
(IFP), European Good Agriculture Products (EUROGAP) and Organic Fruit Production (OFP) production 
system protocols.  Proficient methods to effectively remove flowers and developing fruits that reduce 
chemical inputs in IFP and OFP are needed. In addition European exporters, if not already, will soon have 
to comply with EUROGAP standards in particular may not allow the use of carbaryl the active ingredient 
in Sevin® XLR, the most commonly used fruit thinner in Nova Scotia. The development and testing of 
blossom and fruit bio regulator products that improve uniformity of annual crop yield is needed to 
maximize the production potential for high value, new, fresh fruit cultivars like Honeycrisp™ and 
processing cultivars such as Novaspy and Northern Spy grown in Annapolis Valley climatic conditions. 
 
Over-thinning is always a real risk, especially with the use of blossom thinning agents.  Diminishing that 
risk through the refinement of the thinning recommendations is the goal of this research.  A narrow 
window of time for application exists to obtain an adequate thinning response.  Even though it is risky, 
successful blossom thinning provides the greatest potential for return bloom.  We are continuing our 
search for new blossom thinners.  Recently there have been reports of promising bio agents.  Some of 
these may also be acceptable organic materials.  The foliar fertilizer Ammonium Thiosulphate (ATS) and 
Lime Sulfur currently are the only commercially available products for blossom thinning. 
 
Fruitlet thinners are the primary tool for crop load management. For these thinning agents timing is not as 
critical. Generally the associated risk is also less and the time of application can range from petal fall until 
the fruit grow to 15mm diameter.  This gives the manager a window of time to assess fruit set, determine 
the degree of thinning required, select the most effective material and determine the rate of a selected 
thinner. The fruitlet thinners Sevin® XLR Plus, Accel®, MaxCel®, Fruitone-N® (NAA), and Ethrel® 
were used alone or in combination at different rates in trials conducted by AAFC. These materials were 
compared to untreated controls at all sites in order to help quantify the response. 
For most trials, blossoms were counted prior to treatment, and fruit was counted prior to and following 
‘July drop’ and again at harvest.  These counts allowed us to determine the blossom density, percent fruit 
set, the extent of the July drop, the effectiveness of the thinner and the final crop load.   
 



Thinning effectiveness is measured using initial set, percent set after July drop, crop load and fruit 
density: 

1. % set = Total # fruit on the selected limb (prior to July drop) ÷ Total # flowers that bloomed on 
the selected limb x 100  

2. % set after June drop (after treatment effects are evident) = Total # fruit on the selected limb after 
July drop ÷ Total # flowers that bloomed on the selected limb x 100 

3. crop load (yield) = kg fruit/cm2 cross-sectional area of limb or trunk. 
4. crop density = number of fruit/cm2 cross-sectional area of limb or trunk. 

 
The fruit from each experimental limb or tree are placed in labeled sample bags for storage.  From storage 
the fruit were counted again and weighed to determine average fruit size.  Overall quality was determined 
by grading the fruit into color and size categories. 
 
All trials are carried out in commercial orchards in the Annapolis Valley of Nova Scotia.  The orchards 
were selected for their uniform blossom, tree condition and accessibility to plot application equipment 
and data collection. Over the years blossom and fruitlet thinners were evaluated for their effects on Clapp 
Favorite, Bartlett and Flemish Beauty pears and on the apple cultivars Paulared™, Gravenstein, Cortland, 
Empire, Gala, Honeycrisp™, Jonagold, McIntosh, Novaspy, Spartan, Red Delicious, Golden Delicious, 
Idared and Northern Spy. 
 
Recently evaluation of the new BA formulation VBC 30001 (MaxCel®) from Valent BioScience has 
produced interesting results. On McIntosh there was a consistent increase in thinning response as the rate 
of the product was increased for the 2002 and 2003 season.  
 
Table 1. Treatment effects on fruitlet set and crop-load of “Summerland” McIntosh apples on 
freestanding M106 rootstocks in 2003 

Treatments Blossom Fruit (# •cm-2) DAFBz Crop-load 

No Product (# •cm-2) 20 50 (kg •cm-2) 
1 Control 7.8 11.2 6.6 0.83 
2 VBC 30001 2.5 ml 7.7 12.1 5.6 0.79 
3 VBC 30001 3.75 ml 8.4 10.8 5.1 0.68 
4 VBC 30001 5.0 ml 7.9 9.4 4.7* 0.61* 
5 VBC 30001 7.5 ml 7.8 11.4 3.4* 0.58* 
6 VBC 30001 3.75 & Sevin XLR 8.2 11.1 4.2* 0.65 
7 VBC 30001 5.0 & Sevin XLR 7.6 9.0 3.0* 0.44* 
8 VBC 30001 7.5 & Sevin XLR 7.7 9.6 2.4* 0.37 

SEM 0.38 0.92 0.44 0.073 
* Means are significantly different (p<0.05) 
z DAFB = Days after full bloom 
 
Physiological implications for crop load regulation: 

• Trees, like us, have only so much energy. 
• A tree’s energy source is from photosynthesis that takes place in the leaves. 
• The distribution of this carbohydrate energy for shoot, trunk, root, flower bud development and 

fruit growth is controlled by hormonal messages sent through the tree. 
• In the spring the temperature rises and stored carbohydrates are used to initiate bud break, flower 

development and the first flush of seasonal growth. 



• Dormant pruning aids in redirecting these stored reserves to be used for the desired shoot, root, 
flower bud and fruit growth and development during the current season’s growth. 

• During a heavy crop year, like 2002, there is not as much energy left over for building a lot of 
strong fruit buds as there would be in a light crop year. 

• Approximately 40 days after bud break the stored reserves are depleted and the growth activity 
within the tree becomes dependent upon current season photosynthetic activity. 

• Trees seem to have a compensating mechanism, so with a very heavy bloom, there is a 
proportionally heavier July drop. 

• During the thinning process small and weak fruit are first to drop. 
• Even in lighter bloom years, thinner sprays are needed to reduce culls. 
• On heavy bloom years, there are three goals: Reduce overall crop, reduce the culls and increase 

return bloom. 
• Each year the amount of bloom and the level of initial fruit set can be vastly different.  This is a 

result of a complex hormone and energy balance driven by the production history of mostly the 
previous season. 

 
Research has shown that the earlier fruit is removed, the larger the remaining fruit become and the greater 
the return bloom.  In some countries and on some cultivars a certain percentage of the blossoms are 
actually removed by hand. In the past Elgetol™ (no longer registered) was widely used as a method of 
reducing fruit set through corrosive action on the stigma and reducing pollen viability.  Blossom thinning 
sprays with effective pollenicidal activity and with corrosive properties to the stigma are still the most 
practical approach.  Unfortunately no blossom thinners are currently as effective. Potential blossom 
thinning products are rigorously evaluated for their effectiveness in crop load regulation and phyto 
toxicity to the foliage and fruit finish.  For the blossom thinning segment the growth of pollen will be 
monitored with fluorescent microscopy. The research aims to identify and characterize new bio-crop 
regulation agents. 
 
The best timing for applying blossom thinners is believed to be 12-48 hours after blossoms have set and 
before lateral flowers have set.  The flower must be fully open for the blossom thinners to be effective. 
 
New blossom thinning products were screened during the 2004 season with the cooperation of Acadia 
University, Wolfville, Nova Scotia.  Pollen viability and pollen tube growth from treated flowers were 
evaluated. Orchard tests were also conducted with blossom thinners in a parallel experiment to evaluate 
both field and laboratory conditions.  
 
Table 2 illustrates seasonal blossom density and fruit set differences we recorded on Northern Spy over 3 
years. 
 
Background 
The rapid increase in commercial Honeycrisp™ plantings in Nova Scotia and subsequent production has 
challenged researchers to provide relevant production and post-harvest information to Nova Scotia 
Honeycrisp™ growers.  C. Embree and D. Hebb et. al. (2001), reported in the 01-03 technical report that 
yield and grade data indicated excessive yield resulted in poorer fruit quality. Since the first deliveries, 
grower returns have increased by 250% to 400% when compared with other commercial Nova Scotia 
fresh cultivars.  Reports of small, poor-coloured fruit on trees that had over-cropped and more storage-
related disorders were more widespread. C. Embree during 2001 and 2002 independently conducted crop-
load experiments at AFHRC.  B. Craig of AgraPoint International and D. Davison of Scotian Gold 
Cooperative Ltd directed discussions at orchard tour and pruning workshop gatherings on the production 
challenges of Honeycrisp™ trees.  
 



 
 
 
 
 
 
 
 
 
 
 
 

 
To further enhance Honeycrisp™ research at Kentville the NSFGA secured funding from the National 
Research Council Industrial Research Assistance Program (IRAP) in the spring of 2003 to partner with 
AAFC, three grower cooperators, Scotian Gold Cooperative Ltd and AgraPoint International in a project 
that would address the mounting production and storage challenges being observed with Honeycrisp™ 
apples grown in Nova Scotia. Crop densities in three grower orchards were adjusted to 3, 6 and 9 fruit per 
cm2 TCA and compared to untreated controls.  
 
Factors that Enhanced Fruit Quality of Honeycrisp™ 
The low vigor growth habit of Honeycrisp™ increases the need for greater attention to provide optimum 
growing conditions. During the first three years of orchard life, growers should ensure adequate canopy 
development. Honeycrisp™ trees can be considered in a full production phase as early as five years of 
age. Comparisons of trunk cross-sectional area (TCA) between Honeycrisp™ and Spur Red Delicious 
trees following five years of growth showed Honeycrisp™  to be 30 -50% smaller on the same rootstock.  
 
To attain fresh market quality fruit, detailed spur pruning as well as blossom and fruitlet removal when 
trees are full-grown will be necessary to counter the tree’s high fruiting potential.  
In a crop-load adjustment experiment, hand thinning as late as the third week of July increased fruit 
weight proportional to reductions in crop density. In a similar experiment, blossom density adjustments 
through removal of blossom clusters was completed in early June as an initial method of crop reduction. 
This resulted in a 25% increase in fruit weight at harvest compared to later fruit removal. 
 
 
Crop density adjustments that increased final fruit weight also improved fruit colour at the lower fruit 
densities. Fruit colour development, however, was found to be inconsistent between sites. The colour 
difference was attributed to the training of the canopy and to microclimates in different orchard systems. 
The configuration and amount of canopy per tree also affected final fruit quality. At harvest, 
Honeycrisp™ flesh firmness and soluble solids content were higher in larger fruit produced on trees with 
the lower crop densities. The effect of the various 2003 crop densities on return bloom have been 
documented for 2004.  
 
Honeycrisp™ Best Management Practices 

• Detailed spur pruning reduces blossom density and may improve tree vigor and fruit size. 
• Blossom cluster thinning may provide a 25% increase in fruit size. 
• A blossom and or fruit-thinning program will successfully reduce crop density of older 

Honeycrisp™ trees. 
• To attain 200 gram (3.12 in) or larger apples, up to 80% reduction in fruit density after “July 

Drop” may be necessary with “snow ball” bloom and normal fruit set conditions. 

Table 2. Actual field trial records of Blossom Density, Fruit Set, Permanent Set, Crop Load, 
Fruit Remaining and Size on unthinned (control) Northern Spy 
 Fruit Set Category 
 
Year 

Heavy  
1999 

Medium  
2000 

Light  
2001 

Blossom density = number of blossoms/cm2  of TCA. 75 60 45 
Number of fruit per cm2/TCA 90.2 26 8.2 
% fruit Set 10 – 14 days after bloom 111 42 24 
% fruit remaining after July drop = Permanent % Set 20 21 13 
% reduction attributed to July drop 82 50 46 
Fruit/cm2  of TCA remaining after July Drop 16 15 5 
Crop load Kg/cm2 of TCA 1.02 1.47 0.67 
Mean fruit size at harvest (g) 70 130 174 
Note: TCA = Trunk Cross-sectional Area    



• Fruit number to tree canopy volume ratio is an important consideration when adjusting fruit 
density for quality and yield. 

• Hand thinning may be necessary in addition to chemical thinning to reduce fruit density for 
highest quality fruit production. 

• Avoid excess nitrogen supply regardless of tree vigor to obtain quality fruit. 
 
Conclusions 
To maintain markets and remain competitive apple producers must strive to grow uniform crops of large 
size fruit annually. As previously reported blossom thinners are effective for increasing the potential for 
annual bearing.  
Over thinning is always a real risk, especially with the use of blossom thinning agents. Diminishing the 
risk through the refinement of thinning recommendations is the goal of our research. 
 
Growers, packinghouses and processors would become more efficient and more profitable if fewer cull 
apples entered the pipeline from the farm gate so the whole chain would show increase returns. Knowing 
that the historic “feast or famine” of biennial crops would no longer hamper good business planning 
markets could be easier to secure.  
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• APPLE SCAB IS A SIGNIFICANT 
DISEASE PROBLEM FOR ORGANIC 
GROWERS IN THE CENTRAL COAST 
OF CALIFORNIA AND IN SOUTHERN 
CHILE WHERE I FARM

• GROWERS HAVE HAD GREAT 
DIFFICULTY IN TIMING SPRAYS 
USING EFFICACIOUS MATERIALS

GREEN TIPGREEN TIP TIGHT CLUSTERTIGHT CLUSTER

OPEN CLUSTEROPEN CLUSTER LIME SULFURLIME SULFUR

• LIME SULFUR SHOULD BE UTILIZED FOR 
SCAB CONTROL AT 7-8 GAL/ACRE IN 
DILUTE OR CONCENTRATE SPRAYS 
THROUGH ¼ INCH GREEN TIP.

• THIS TREATMENT WILL “BURN OUT” 
OVER-WINTERING SCAB INFECTIONS

• USE TWO TIMES MINIMUM, ABOUT 6-7 
DAYS APART THROUGH TIGHT CLUSTER.

• AIM FOR POST-RAIN PERIODS IF POSSIBLE.
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PRE-PINK SPRAYPRE-PINK SPRAY

• THIS IS THE MOST IMPORTANT 
SPRAY

• USE 6 GA/ACRE LIME SULFUR PLUS 
10-12 LBS OF MICRONIZED SULFUR

• CONVENTIONAL GROWERS ALSO 
FOLLOW THIS PROCEDURE IN OUR 
SCAB PROGRAM IN WET COASTAL 
CALIFORNIA. 

IMPORTANT!IMPORTANT!

• THE PRE-PINK SPRAY IS THE MOST 
IMPORTANT SPRAY OF THE SEASON 
BECAUSE THIS SPRAY IS BOTH AN 
ERADICANT AND PROTECTANT. THIS 
IS THE FINAL STRONG ERADICANT 
SPRAY OF THE SEASON FOR THE 
ORGANIC GROWER.

BLOOM PERIODBLOOM PERIOD

• AFTER PINK AND DURING BLOOM, 
THE POSSIBILITY OF RUSSETING 
CAUSED BY POOR DRYING 
CONDITIONS WILL INCREASE.

• EXTENSIVE USE OF LIME SULFUR 
WILL INCREASE RUSSETING –
MICRONIZED SULFUR IS SAFER.

CONVENTIONAL SPRAYSCONVENTIONAL SPRAYS

• A TYPICAL CONVENTIONAL SPRAY 
PROGRAM IN OUR AREA INCLUDES:

• 8 GAL/ACRE LIME SULFUR AT GREEN 
TIP

• 6 GAL/ACRE LIME SULFUR AT TIGHT 
CLUSTER

• 6 GAL/ACRE AT PRE-PINK

CONVENTIONAL BLOOM 
SPRAYS
CONVENTIONAL BLOOM 
SPRAYS

• LOCAL GROWERS USE MOSTLY 
“KICK-BACK” MATERIALS SUCH AS 
RALLY AND RUBIGAN DURING 
BLOOM AND POST-BLOOM STAGES. 
CONVENTIONAL GROWERS HAVE 
MORE LEEWAY IN TIMING

• IN CHILE THEY USE DITHANE OR A 
SIMILAR MATERIAL

ORGANIC POST-PINK SPRAYSORGANIC POST-PINK SPRAYS

• APPLY 12 LBS OF MICRONIZED SULFUR 
AHEAD OF ALL RAIN EVENTS WHERE 
WETNESS COULD PRODUCE SCAB.

• WE USE A SCAB FORECASTING PROGRAM 
PROVIDED BY THE UNIVERSITY OF 
CALIFORNIA COOPERATIVE EXTENSION. 
THERMOGRAPHS, WETNESS METERS AND 
MILLS TABLES ARE UTILIZED. 
INFORMATION IS UPDATED AFTER EVERY 
RAIN EVENT. GROWERS ARE ADVISED TO 
CHECK WEATHER FORECASTS DAILY.
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TIMINGTIMING

• IF WE MISS A MAJOR RAIN EVENT, WE USE 
1.5 GAL/ACRE OF LIME SULFUR 
IMMEDIATELY AFTER THE SCAB 
INFECTION PERIOD.

• THIS SPRAY MUST BE APPLIED WITH 
GOOD DRYING CONDITIONS.

• IT IS PREFERABLE TO HAVE ADEQUATE 
MICRONIZED SULFUR COVERAGE PRIOR 
TO RAIN EVENTS.

CAUTIONSCAUTIONS

• IF YOU ARE FORCED TO SPRAY DURING WINDY 
CONDITIONS, APPLY ABOUT  1/3 MORE PRODUCT 
– ABOUT 15 LBS MICRONIZED SULFUR PER ACRE 
OR APPLY DILUTE INSTEAD OF  100 GAL/ACRE 
CONCENTRATE. WHEN HEAVY RAIN IS 
PREDICTED, USE UP TO 18 LBS/ACRE AHEAD OF 
THE RAIN.

• MICRONIZED SULFUR CAB BE APPLIED OFTEN –
UP TO 20-25 TIMES PER SEASON WITHOUT FRUIT 
DAMAGE. AVOID HIGHER RESIDUES WHEN THE 
TEMPERATURE IS EXPECTED TO EXCEED 85 DEG 
F FOR EXTENDED PERIODS.

HEAVY RAINHEAVY RAIN

• IF YOU HAVE MORE THAN 1 ½ 
INCHES OF RAIN DURING A SHORT 
DURATION, YOU SHOULD RE-APPLY 
THE NORMAL 12 LB DOSE OF 
MICRONIZED SULFUR AT THE FIRST 
BREAK IN THE WEATHER.

• CHECK THE ORCHARD VISUALLY 
FOR RESIDUE.

WORST CASE SCENARIOWORST CASE SCENARIO

• IF YOU HAVE HAD CONSTANT RAIN FOR 4-
5 DAYS, YOU KNOW THAT YOUR 
MICRONIZED SULFUR SPRAY HAS BEEN 
WASHED OFF.

• YOU CAN’T GET INTO THE ORCHARD 
BECAUSE OF MUDDY CONDITIONS.

• IMMEDIATELY SPRAY THE WHOLE 
ORCHARD WITH 1.5 GAL LIME SULFUR 
WHEN YOU CAN GET IN.

YOUR HISTORY OF SCABYOUR HISTORY OF SCAB

• IF YOU HAVE BAD SCAB THE CURRENT YEAR, 
THEN BE ESPECIALLY VIGILANT IN PURSUING 
YOUR SPRAY PROGRAM THE FOLLOWING YEAR 
YEAR.

• IN A SEVERE SCAB SITUATION, YOU SHOULD 
APPLY A FALL EDADICANT SPRAY OF 14 
GAL/ACRE OF LIME SULFUR AT 30% LEAF FALL. 
DILUTE SPRAYS OF 200 GAL/ACRE  OF WATER OR 
MORE ARE PREFERRED. 

• BREAK DOWN LEAF LITTER WITH MANURES OR 
ANIMAL GRAZING. FALL ZINC SPRAYS MAY HELP 
REMOVE LEAVES.




