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2:00 
p.m. 

Pomology Research at the University of Idaho  

• Essie Fallahi, Pomology Dept., Univ. of Idaho 

2:25 
p.m. 

New Additions to the Flamin'™ Fury Peach and Nectarine Line  

• Paul Friday, Paul Friday Farms, Coloma, MI 

2:45 
p.m. 

Michigan State University Plum Variety and Rootstock Research Update  

• Mira Danilovich, District Horticulture, ICM & Marketing Educator, MSU 
Extension 

3:15 
p.m. 

Plum Pox Virus Update for Michigan, New York, and Pennsylvania  

• Bill Shane, District Extension Fruit and Marketing Educator, MSU Extension 

3:25 
p.m. 

Long-term Research on Blossom Thinning for Stone Fruit and Apples  

• Essie Fallahi, Pomology Dept., Univ. of Idaho 



 
 
 
 

An Overview of the Pomology Research Program  
at the University of Idaho 

 
Esmaeil Fallahi, Professor and Research Director of Pomology Program 

University of Idaho, Parma Research and Extension Center, Parma, Idaho 83660 
 
Idaho has excellent climate for production of high quality fruit. Competative fruit market and over 
production of fruit world-wide mandates production of high quality fruit in each region.  High fruit color, 
large fruit size, and ability to maintain good quality in the medium to long-term storage are among the 
desirable attributes for tree fruit quality.  Fruit quality factors are affected by crop load, rootstocks , 
temperatures, irrigation, and mineral nutrients.  Our objective in the Pomology Program is to investigate 
the effects of preharvest orchard factors that can influence fruit quality attributes at harvest and after 
storage.  To achieve our goals, we have established several experimental orchards and vineyards at the U 
of I Parma research and Extension Center.  Study preharvest environmental and physiological factors 
influencing quality, yield and postharvest physiology of pome and stone fruits, table grapes, and 
alternative fruit crops.  Research includes:(a) Optimization of mineral nutrient balances in the fruit and 
leaf tissues for maximum fruit color and postharvest quality, (b) Optimum irrigation for high quality fruit 
in ‘Fuji’ and ‘Gala’ apples, (c) Blossom and post-bloom traditional and organic thinning and efffects of 
bio-regulators on fruit quality and yield in stone and pome fruit; (d) Effects of rootstock on tree growth 
and development, fruit quality, productivity, gas exchange, photosynthesis and mineral partitioning of 
‘Gala’ apple; (e) Evaluation of adaptability and improving fruit quality in table grapes and alternative 
fruit crops and studing physiological and environmental factors involved in adaptation of table grape 
varieties/selections to Southwest Idaho;  (f) Effects of various canopy designs on growth and fruit yield 
and fruit quality in different cultivars of tablegrapes; (g) Evaluation of several new apple, peach, 
nectarine, and pluots varieties.  
 
Influence of various systems of irrigation, including various drip and sprinkler systems on fruit yield and 
quality of ‘Fuji’ apples on RN-29 rootstock and pomological performance of 11 different strains of ‘Fuji’ 
and 9 strains of ‘Gala’ are being studied.  The objective of this study is to find the most efficient 
technique of irrigation to produce high quality fruit.  Effects of various rootstocks and fertigation on fruit 
quality, productivity, and storage life of 'Gala' apple are also being studied.  The ‘Fuji’ and ‘Gala’ 
irrigation experiments will assist us to save considerable amount of water while producing high quality 
apples. So far, we have found that by the correct calculation of ET c (evatranspiration of apples), growers 
can save at least 60% water by the use of drip irrigation as compared to sprinkler system.   
 
We are also experimenting with different cultivars and numbered selections of table grapes to determine 
the suitability of various grapes under the climatical conditions of southwest Idaho and the PNW region.  
The grape research portion of our Pomology Program program is pleased to introduce 'Alborz', 'Anahita', 
‘Kashishi’, 'Italia', ‘Emarold', ‘Jupiter’, ‘Aumn Royal’, and certain selections for the U of I and U of 
Arkansas slections such as A-2412 and A-2460 for table grapes in Idaho and other areas wih similar 
climate.  In 2008, we will continue our table grape cultivar evaluation and will also study the effects of 
various canopy designs on fruit quaility and yield in selected varieties.  In 2007, we studied effects of 
different number of clusters, vine girdling and cluster cutting and thinning on fruit quality in ‘Alborz’ 
table grapes.  We have found that cluster cutting and crop reduction (cluster removal) should be practiced 



in ‘Alborz’ table garpe in order to have large berry size.  We also found in 2007 that the number of 
clusters on each cordon arm of the vine can be as many as 18 clusters as long as shoot thinning and cluter 
removal are practiced correctly.  In 2007, we studied fruit quality of 26 selections of new table grapes, as 
a joint project between U of Arkansas and U of Idaho, and have found some selections, such as A-2412 
and A-2460, with great potential for plating under southwest Idaho conditions.  The results will have a 
major impact on growers in their selection of a grape for the area.  
 
Our program has been one of the national leaders in the area of fruit bio-regulator research. In 2007, we  
studied the effects of Stimplex (a cytokinine compound drived from sea weeds) on apple fruit production, 
fruit drop, and quality in an extensive experiment in Parma, Idaho. As part of our bio-regulator research, 
we have also been actively searching for a blossom thinner for both pome and stone fruit and we have had 
a number of research projects in that area during 2007 season.  Our newest blossom thinner, Tergitol-
TMN had huge success on peaches, nectarines, and plums in 2007.  We conducted experiment with this 
chemivcal in 4 orchards in Utah, 4 orchards in Washington, and 5 orchards in Idaho during 2007 season.  
In 2006 and 2007 we have discovered that Tergitol TMN-6 can significantly reduce the number of 
flowers in apples, peaches, and nectarines, leading to 60% cost reduction in hand thinning. Our program 
is leading in discovery of this chemical, and the chemical now is being tested by several universities in 
the US and Canada under our leadership.  Results are also published in scientific journals and in the 
popular magazines.  We will continue our blossom thinning experiments at a commercial scale in 2008.   
 
We also had a major project to evaluate several varieties of new peaches and nectarines and training of 
these fruits. In peaches, we are also studying effects of different training and crop load on fruit quality and 
yield in a new white flesh peach for Idaho and the PNW.  In 2007, we established a new and extensive 
project to evaluate 50 new slections and varieties of nectarines and peaches that have never been 
experimented under any regional conditions in the PNW. These are the newest genetic materials which 
are being just tested by any program.  We are working with several genetistist and stone fruit breeders 
throughout the USA on this new project. The most modern system of under ground drip irrigation, based 
on our previous experince, is installed for this new orcahrd.  Our extensive variety evaluation for peaches 
and necatrines will continue in 2008. 
 
Obtaining external funding is expected, and we have been able to generate considerable funding every 
year.   
 
Our program contributes teremenously to the education of growers and home gardeners at the state, 
region, national and international levels. Growers in Idaho and the rest of PNW and members of the 
public also benefit from various classes and educational programs and tours that we offer.  
 



 
 
 
 

Peach Season Can Be 15 Weeks Long 
 

Paul Friday 
Flamin’ Fury 

 
When we look at a graph of time versus volume of Michigan's annual peach production, we see a 
ridiculous spike, where most of the volume is harvested in a timeframe of about three weeks – and that, of 
course, is when they are usually the cheapest for the season. 
 
There is now a big demand for locally grown produce. For us, that includes the Chicago and Detroit 
markets, but sales would be much greater if we had the capability to supply them with homegrown 
peaches over a longer period. Retailers would be more likely to set up “locally grown” displays if they 
knew they could receive ongoing product from us. 
 
The reason we got into this short-season scenario is that, for decades, our best peach was the Redhaven 
variety, and it was very heavily planted. As new high-quality varieties were introduced, spanning a much 
wider timeframe, the big demand for the new varieties centered on replacing Redhaven and other old 
varieties that matured not far behind it. We did this without thinking through the big advantage in 
spreading our harvest over a much broader period. 
 
As time has gone on, more and more good varieties have been introduced, with enough different harvest 
dates that we can now deliver high-quality peaches over a 15-week period. This includes freestone weeks 
earlier than Redhaven – and far more freestone than it usually is. 
 
Very early varieties 
PF Early 8 Ball ripens 17 days before Redhaven and is “Redhaven freestone” – that is, reasonably 
freestone. It is very highly colored, 2-1/2 inches and up and very good flavor. 
 
 PF 7A Freestone ripens 10 days before Redhaven and is freestone. It is beautiful, highly colored, very 
flavorful, consistently testing 15 degrees Brix. This a very big seller at our farm markets in Chicago, 
although it has medium size, because it’s an early freestone and has extraordinary flavor. I strongly 
recommend this one for any farm marketer. 
 
 PF 8 Ball is the “peach of peaches” for the early season, in my opinion. It ripens 10 days before 
Redhaven, has always been freestone (tested for many years), is 2-3/4 inches and up, with 80 percent deep 
red color over yellow. It has very good flavor and flesh texture. I believe this one to be a must for any 
grower, wholesale shipper or retailer. 
 
 PF 9A-007 ripens for us a couple days before Redhaven and is a very nice freestone in every way. 
PF 11 Peach ripens a few days before Redhaven and is a great freestone replacement for it. 
PF 11 Nectarine ripens with Redhaven and is often freestone. It has 2-1/2-inch fruit that is very flavorful 
and colorful. We are doing very well with it at our farm stands. 
 
 



New for midseason 
PF Lucky 13 ripens five days after Redhaven. It is an extraordinary peach, having the same general 
description as PF 8 Ball, plus it hangs very well on the tree with firm fruit, much like PF 23. 
PF 19-007 ripens 16 days after Redhaven, or at the last picking of PF 17. It has huge crop loads of very 
large, high-quality fruit with excellent flavor. A heavily loaded limb of large fruit of this variety was the 
front page of my brochure for the last two years. 
 
PF 22-007 ripens 20 days after Redhaven. It is an excellent peach in every way and consistently tests 15 
Brix. 
 
New for late season 
PF Lucky 24B ripens 24 days after Redhaven. It is a great peach in every way. It has been tested in New 
Jersey as well as Michigan for many years as test number PF 219. Jerry Frecon, the variety tester from 
New Jersey, has always spoken highly of this one. 
 
PF 24C Coldhardy is a cold-hardy variety with excellent fruit quality, size and taste. It was a real hit on 
our Chicago farm stands again this summer. 
 
PF 28-007 is an excellent large, high-quality peach in every way, ripening about 32 days after Redhaven. 
 
PF 35-007 is an excellent large, high-quality peach in every way, ripening about 40 days after Redhaven. 
 
PF Big George is an excellent large, high-quality peach in every way, ripening about 56 days after 
Redhaven and consistently tests 15 Brix. 
 
More Information 
You can find more complete descriptions of my new introductions on my Web site: 
 http://www.flaminfury.com. 
 



 
 
 

Michigan State University 
Plum Variety and Rootstock Research Update 

 
 

Dr. Mira Danilovich, District Horticulture, Marketing and ICM Educator 
MSU- Oceana County Extension, Hart, MI 49420 

  
 
Abstract 
Over the past several years more than 200 varieties and or elite selections have been evaluated for their 
adaptability for growing under Michigan climate conditions. Finding hardy varieties and rootstocks that 
would insure tree survivability, long-term and regular/annual bearing are at the essence of these two 
research projects. Plums/prunes have been an outlet for fruit production diversification and spreading the 
economic risk. In more recent years emphases has shifted from processing to fresh market fruit. Fresh 
market varieties that show greatest promise are Early Golden, Early Magic, RosyGage, Vibrant, Vanette, 
Ozark Premier, Alderman, Simka, Red Heart, Castleton, Vision, Kyoto, Ariel and Angeleno. JamSession 
(Damson-type) and NY 9 (P.domestica) are good processing varieties.  

 
Supported by Michigan Plum Advisory Board, a research trial was initiated in 2003 by Michigan State 
University to find rootstocks to improve performance of European plum varieties under Michigan 
growing conditions. Three European type varieties on eighteen rootstocks were planted in 2003 in two 
locations, west central (WC) at Joseph Daly’s and SW Michigan Research and Extension Center 
(SWMREC). Varieties Castleton and NY 9 were used in both locations plus, NY6 (Jayfre) only at WC. 
Rootstocks being evaluated are: GF 8-1, Ishtara, Julior, MRS2/5, Marianna 2624, Marianna M-40, 
Myrobalan H-29-C, Myrobalan seedling, Pumiselect, St. Julian seedling, St. Julian 655-2, St. 
Julian A Emla, Torinel, VSV1, VVA1, P. besseyi 9431, Prunus 9019 besseyi, MRS2/8.  
Unfortunately, in 2006 Plum Pox Virus was detected in the block planted at SWMREC and the block has 
since been removed.  There have been apparent differences in trunk diameter due to rootstock influence. 
Appreciably larger trunk diameters were seen for the rootstocks Myrobalan H-29-C, Marianna 2624, 
Marianna M-40, Pumiselect, Prunus besseyi 9431, Prunus besseyi 9019, and GF 8-1.  Trunk diameter of 
trees on Julior and Ishtara differed depending on the site and variety. Tree vigor (canopy volume) 
generally corresponded with trunk diameter. Root suckering has been more evident for Prunus besseyi 
9019, Prunus besseyi 9431, Marianna M 40, Pumiselect, GF 8-1, VSV-1, Marianna 2624, Myrobalan 
seedling and Myrobalan H-29-C. Both NY9 and Castleton varieties growing on Ishtara rootstock were 
poorly anchored and had tree wobble acerbated by wind and sandy soil at SW. In July 2006 west central 
Michigan was hit with a strong windstorm that provided an excellent test for rootstock anchoring. The 
highest tree blowover was for Pumiselect followed by Prunus besseyi 9019, Prunus besseyi 9431, 
Marianna M 40, VSV-1, Myrobolan H-29-C and Myrobalan seedling.  
 
This year has been the second year of significant cropping. Indication is that rootstock type caused 
appreciable differences in vigor, crop load, maturation date, fruit size as well as the brix and taste. NY 6 
was most productive on Marianna 40, Myrobalan H-29-C and Marianna 2624. Lowest yields were 
registered on St. Julian seedling, Prunus besseyi 9019 and Myrobalan seeding. Cumulative yield for NY 9 
was highest on Ishtara, Torinel and Marianna 2624. Lowest yields were on VSV-1, Marianna 40 and 
Julior. Heighest cumulative yield for Castleton has been on Marianna 40, MRS 2/5 and Myrobalan H-29-
C. Lowest yield was on St. Julian seedling, St. Julian 655-2, VSV-1 and Torinel. 
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Update on Plum Projects Underway 
at Michigan State

Dr. Mira Bulatovic-Danilovich,
District Fruit Educator,                                        

Oceana County Extension, Hart, MI
Dr. Bill Shane,

District Fruit Educator, SW Michigan Research and 
Extension Center, Benton Harbor, MI

Plum Research Projects

Plum Variety Evaluation 
Plum Rootstock Trial

Plum Projects
Funded by: 

Michigan Plum Advisory Board, Michigan 
Agriculture Experiment Station and Michigan 
State University Extension

Investigators:

Mira Danilovich, District Fruit Educator, Oceana 
County Extension, Hart, MI
Bill Shane, District Fruit Educator, SW Michigan 
Research and Extension Center, Benton Harbor, MI
Michigan State University

Variety Evaluation 

Evaluate new fresh-market plum varieties suitable for 
growing in Michigan
The research is being conducted at the Northwest 
Michigan Horticultural Research Station in Traverse City 
and at the grower’s locations 
Most of the older varieties that did not “make the 
grade” have been removed and the most promising 
have been re-established in 2001 with a fare number 
of new varieties and selections being added in 2004 
and 2006.

Fresh Market Plums 

Early Golden Early Magic Burbank Vanette

Harvest:   7/19/07                  7/20/07          n/a-07; 8/25/06*          8/18/07

Yield:         High                  Med-High            Very High*                Med

Brix:           15%                       18%                    11%*                       17%  

Fresh Market Varieties

Red Heart AldermanVanier

Harvest:       8/16/07                                   8/16/07 8/16/07

Yield:          Med-Low                                Very High                  Med-High

Brix:              17.4%                                     16.2%  15.2%
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Fresh Market Varieties

Fortune Castleton VisionSimka

Harvest: 9/6/06*                   8/26/07                 8/16/07                      9/10/07

Yield:      Med*                        High                Med – Low                    High

Brix:        14%                        19.4%                  16.6% 18.4%
* No crop in ’07 due to April frost

Fresh Market Varieties

Ariel Angeleno

Harvest:            9/19/07                                     9/10/07

Yield:              Med-High Med-High

Brix:                   24.2% 17.6%

Fresh Market Varieties

Kyoto NY 80.408.1
Harvest:                9/6/07                                  9/7/07

Yield:       just started cropping                              High

Brix:                        n/a                                    17%

Rootstock Evaluation

The goal of the MSU plum rootstock project is to find 
rootstock, more productive and winter hardy than 
standard Myrobalan currently in use by the plum 
industry.
In 2003, plum rootstock trials were planted at the Daly 
Orchard Co. in west central Michigan and at SWMREC 
in southwest Michigan. After 2006 PPV discovery at 
SWIMREC all Prunus sp. were removed.
Varieties included in a trial are Castleton (NY66.609.4), 
NY-9 (NY58.900.9) and NY-6. These relatively new 
varieties are European-type varieties that have promise 
for the fresh and processing markets.

Rootstocks Being Evaluated 
1 MRS 2/5 10 Myrobolan H-29-C
2 MRS 2/8 11 St. Julian 'A'  EMLA
3 VVA 1 (Krymsk #1) 12 Mariana 2624
4 VSV 1 (Krymsk #2) 13 Ishtara
5 GF 8-1 14 Prunus besseyi 9431
6 St. Julian Seedling 15 Pumiselect
7 Myrobolan Seedling 16 Prunus besseyi 9019
8 St. Julian 655-2 17 Julior
9 Torinel 18 Mariana M-40

  
  

Scion: Castleton, NY 6 & NY 9
Control: Stanley/Myrobolan

Rootstock Block at Daly’sRootstock Block at Daly’s

Planted: 4/28/2003

Hart, MI

11/3/2003
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VVA VVA -- 11 Stanley/Stanley/MyrMyr M 2624M 2624

M2624M2624 MRS 2/5MRS 2/5 St. Julian 655St. Julian 655--22 VSVVSV--11

PrunusPrunus besseyibesseyi 90199019 Stanley/ Stanley/ MyrMyr M 40M 40 MRS 2/5MRS 2/5

P.besseyiP.besseyi 94319431 IshtaraIshtara MyrMyr. Seedling. Seedling St.Julian A St.Julian A -- EMLAEMLA

St. Julian SeedlingSt. Julian Seedling

GF 8GF 8--1               Stanley/1               Stanley/MyrMyr

GF 8GF 8--11

JuliorJuliorMyrMyr HH--2929--CCTorinelTorinelPumiselectPumiselect

100

50

25

75

Myrobalan
Seedling

Seedling of     
P. cerasifera

Good for all  soils, 
drought tolerant

Moderately cold 
tolerant 

Susceptible to 
bacterial canker 
(Pseudomonas 

syringae), oak root 
rot (Armillaria

sp.)

Susceptible to root 
knot nematodes 
(Meloidagyne

incognita)

Susceptible to iron-
induced chlorosis

100

50

25

75

M. Bulatovic-Danilovich

Plum Rootstocks, Their Relative Size and Major Characteristics

P. cerasifera x 
P. monsuniana

Good for all  soils, 
light and heavy wet 

Suitable for colder 
climates 

Resistant to viruses 
and root-knot 

nematodes(Meloida
gyne incognita)

Susceptible to silver 
leaf 

(Scondrostereum
purpureum)

Tolerant to high pH 

Marianna      
GF 8-1  

Marianna
M 40 

Marianna
M 2624 

Ishtara
(Ferciana cultivar)

Open-pollinated 
seedling of 
Marianna 

P. cerasifera x 
P. monsuniana

Clonal type, Belsiana plum(P. 
cerasifera x P. salicina) x 

(natural hybrid of P. cerasifera
x P. persica

Good for variety of 
soils 

Good for variety of 
soils; tolerant to 
water-logging

Tolerant to drought 

Good cold        
tolerance in MI 

Suitable for colder 
climates 

Seems to have good 
tolerance to MI 

climate ? 

Easily propagated 
with hardwood 

cuttings

Better anchorage 
and less suckering 

than M 2624 

Tolerant to oak root 
rot, tomato ring spot 

virus (TmRSV), 
prune brown line, 

root-knot 
nematodes(Meloida

gyne incognita
Susceptible to 

bacterial canker
(Pseudomonas syringae)

Highly susceptible 
to lesion nematode 

(Pratylenchus
vulnus), very 
susceptible to 

bacterial canker 
(Pseudomonas 

syringae). 

Anchoring not very 
good in early years

MRS 2/5

P. cerasifera x 
P. spinosa

Good for a variety 
of soils;  tolerant to 

water-logging

Suitable for 
colder climates 

Good anchoring, 
little or no        
suckering

Precocious, good 
yielding capacity

Tolerant to 
chlorosis

St. Julian    
655-2

P. insititia

Adopted to a    variety 
of soil types; tolerate 
fine-textured soils 

Suitable for colder 
climates 

Moderately            
tolerant to water-

logging
Resistant to crown 

gall (Agrobacterium
tumefaciens)

Susceptible to oak 
root rot    

(Armillaria sp.)

Moderate tolerance 
to iron-iduced

chlorosis

Myrobalan
H— 29C

Prunus
cerasifera

Drought tolerant
Moderately tolerant 

to water-logging

Suitable for cold 
climates

Susceptible to 
bacterial canker 
(Pseudomonas 

syringae), oak root 
rot (Armillaria sp.),

root knot 
nematodes 

(Meloidagyne
incognita), lesion 

nematodes 
(Pratylenchus

vulnus)

Low tolerance to 
iron-induced    

chlorosis

M. Bulatovic-Danilovich 

Plum Rootstocks, Their Relative Size and Major Characteristics 

100

50 

25 

75 

100

50 

25 

75 

P.B. 9019  

 Clone of  
Prunus besseyi 

Highly tolerant to 
light, sandy soils 
Drought tolerant  

It appears tolerant 
to MI climate 

(?)  

Poor anchoring. 
Experienced sig-

nificant t ree loss in 
windy conditions in 

July of 2006  
 

Precocious, good 
yield potential, 
good fruit size 

 
 
 

  

P.B. 9431  
  

Torinel  
(Avefel) 

 St. Ju lian 
Seedling 

 Clone of  
Prunus besseyi 

Clone of  
P. domestica  

(Prunus instititia x 
Prumus brompton)  

Highly tolerant to 
light, sandy soils 
Drought tolerant  

Good for variety  of soil 
types; tolerant to drought 

and water-logging  

 Adopted to a vari-
ety of soil types 

It appears tolerant  
to MI climate 

(?)  

 Tolerant to MI 
climate 

 Suitable for colder 
climates 

 Poor anchoring in 
early years. 

Possible t ree loss in 
windy condit ions 
Precocious, good 
yield potential, 
good fruit  size 

Good anchoring 
despite the shallow 

root system 
resistant to root-
knot nematodes 

(Meloidogynesp.) 
and shows some 
tolerance (low to 
moderate) to lesion 

nematodes 
(Pratylenchus vulnus) 

 Precocious, moder-
ately productive, 
good rooting and 

anchoring  
Resistant to crown 

gall 
(Agrobacterium 

tumefaciens) 
Susceptible to oak 

root  rot    
(Armillaria sp.) 

  Chlorosis tolerant   Moderate tolerance  
to iron-induced 

chlorosis   

VVA—1 
(Krymsk 1)  

P. tomentosa x 
P. cerasifera  

 Light to medium 
heavy soils  

 Drought  sensitive 

Suitable for cold 
climates 

Cold hardy 

 Tolerates water-
logging 
 
  

? 
 

VSV—1 
(Krymsk 2) 

P. incana x      
P. cerasifera 

Light  to medium 
heavy soils  

 Drought  tolerant 

 Suitable for cold 
climates 

Cold hardy 

Less tolerant to 
water-logging than 

VVA-1 
Tolerant to root 
knot nematodes 
(Meloidagyne  

incognita) 
Might  be prone to 
water-induced root  

diseases Phy-
tophtora sp.) 

 ? 

Pumiselect 
(Rhinus 2)  

Clone of        
P. pumila  

Adopted to a variety 
of soil types; tolerate 

fine-textured soils  

Suitable for cold 
climates 

 

 Poor anchoring 
May break off at  or 
below graft union 

 ? 

St. Julian A  
Clonal 

P. insititia  

Adopted to a variety 
of soil types; tolerates 

fine-textured soils  

Suitable for colder 
climates  

 Moderately     
tolerant to water-

logging 
 Resistant to crown 

gall 
(Agrobacterium 

tumefaciens) 
Susceptible to oak 

root  rot    
(Armillaria sp.) 

Moderate tolerance 
to iron-iduced 

chlorosis  

Prunus insitit ia 'St. Julien 
d'Orleans'  x P. domestica 

'Pershore 213-2'  

Good for a variety 
of soil types  

Showing good 
tolerance to MI 

climate  

Precocious,      
moderately       
productive 

 

 ? 

Julior  
(Ferdo cult ivar)
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Castleton Yield Data 

0 10 20 30 40 50 60 70

Crop Load in Lbs/Tree

VVA -1

MARIANNA 2624

PUMISELECT

VSV-1

MRS 2/5

MRS 2/8

ST. JULIAN  655-2

Prunus besseyi 9019

P. besseyi 9431

ISHTARA

MYROBALAN SEEDLING

ST. JULIAN  A - EMLA

ST. JULIAN SEEDLING

GF 8-1

JULIOR

MYR. H-29-C

M - 40

TORINEL

Stanley/Myr

2007
2006  

GF 8-1
Ishtara
Myr. H-29-C
Marianna M2624
MRS 2/5
Prunus besseyi 9019
Prunus besseyi 9431
St. Julian  655-2
Myrobalan Seedling
St. Julian A-Emla
Julior
VVA - 1
Pumiselect
Torinel
VSV - 1
St. Julian Seedling

Marianna M40
65.2 a
52.7 ba
48.3 bac
43.6 bdac
36.7 bdac
32.2 bdac
28.5 bdac
21.0 bdc
19.1 bdc
15.0 bdc
13.7 dc
11.3 dc
10.7 dc
8.6 d
8.6 d
8.7 d

65.7 a

Average yield (lb/tree) of Castleton plum trees as influenced by rootstock

Means within a column followed by a common letter do not differ significantly 

NY 9 Yield Data

0 5 10 15 20 25 30 35 40 45 50

Crop Load in Lbs/tree

VVA -1
MARIANNA 2624

PUMISELECT
VSV-1

MRS 2/5
MRS 2/8

ST. JULIAN  655-2
Prunus besseyi 9019

P. besseyi 9431
ISHTARA

MYROBALAN SEEDLING
ST. JULIAN  A - EMLA

ST. JULIAN SEEDLING
GF 8-1

JULIOR

MYR. H-29-C
M - 40

TORINEL
 Stanley/Myr 

2007  

2006  

Average yield (lb/tree) of NY 9 plum trees as influenced by rootstock

Means within a column followed by a common letter do not differ significantly 
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Torinel
Marianna M2624
St. Julian A-EMLA
Myrobalan Seedling
St. Julian 655-2
GF 8-1
MRS 2/8
VSV –1
St. Julian Seedling
Myr. H-29-C
Marianna M 40
VVA –1
MRS 2/5
Julior

Pumiselect
19.1 ba
17.4 ba
16.5 ba
11 ba
10.7 ba
9.7 ba
9.6 ba
8.1 b
7.2 b
6.5 b
6.2 b
5.7 b
4.3 b
3.6 b
3.5 b

Prunus besseyi 9431 0 b

32.3 a

Prunus besseyi 9019 0 b
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Average yield (lb/tree) of NY 6 plum trees as influenced by rootstock

Means within a column followed by a common letter do not differ significantly 

Marianna  M 40
Pumiselect
Marianna  M 2624 
Myrobalan H-29-C
Torinel
Julior
VSV –1
Prunus besseyi 9019
VVA –1
St. Julian A-EMLA
MRS 2/5
St. Julian Seedling
Myrobalan Seedling
GF8-1
Ishtara

31.0 ba
27.7 bac
19.3 bdac
16.4 bdac
14.2 bdac
12.4 bdc
12 bdc
10.6 dc
7.1 d
6.2 d
5.9 d
4.1 d
1.5 d
N/A
N/A

MRS 2/8 N/A
St. Julian 655-2 N/A
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Rootstock Performance       
Yield Summary

Highest average yield per tree:
• Castleton: M-40, GF 8-1,Ishtara, MYR H-29-C
• NY9: Pumiselect, Ishtara, Torinel, M 2624
• NY6: P.B. 9019, M-40, Pumiselect, M 2624 

Lowest average yield per tree:
• Castleton: St. Julian Seedling, Torinel, VSV-1
• NY9: Prunus besseyi 9431, P.B. 9019, Julior
• NY6: MYR Seedling, St. Julian Seedling, MR2/5

Rootstock Performance         
Fruit Size Summary

Largest fruit:
• Castleton: M2624, MYR. Seedling, VSV-1, GF 8-1
• NY9: Torinel, St. Julian Seedling, Julior, VSV-1  
• NY6: Pumiselect, Julior, M 40, M 2624 

Smallest fruit:
• Castleton: St. Jul. Seedling, Pumiselect, MRS 2/5
• NY9: Ishtara, VVA-1, MRS 2/8, MYR-H-29 C
• NY6: MYR Seedling, St. Jul. Seedling, VVA-1, VSV-1  

Rootstock Performance         
Brix Summary

Highest brix:
• Castleton:  St. Julian A-Emla, MYR Seedling, Julior,
• NY9: Pumiselect, MRS 2/8, VVA-1, St. Jul. 655-2  
• NY6: St. Jul. Seedling, VSV-1, St. Jul. A-EMLA, M 2624   

Lowest brix:
• Castleton: Ishtara, GF 8-1, VVA-1, VSV-1
• NY9: Torinel, Julior, GF 8-1, Ishtara
• NY6:  MRS 2/8, Pumiselect, Torinel, P.B. 9431



 
 
 
 
 

 
Plum Pox Virus Update for  

Canada, Michigan, New York, and Pennsylvania 
 

Bill Shane 
Michigan State University - Southwest Michigan Research and Extension Center 

Benton Harbor, MI  49022 
 
Plum pox virus (PPV), a serious disease of peaches, nectarines, plums and apricots injures these plants by 
reducing fruit yields, weakening trees, and disfiguring fruit.  PPV was first reported in North America in 
1999, followed by the Niagara Falls region of Ontario, Canada in 2000.    Intensive sampling over the 
following years revealed no other states with PPV until 2006 when 1 infected plum tree was detected in 
the Benton Harbor region of southwest Michigan and two infected trees (1 peach and 1 plum) in 
northwestern New York.   The areas with PPV were quickly put under quarantine to help restrict further 
spread. 
 
Plum pox virus was first reported in southeastern Europe nearly 100 years ago is widespread in Europe 
and the Mediterranean region.  By the mid 1980's, PPV had spread to most of Europe with the exception 
of Netherlands, Belgium and Switzerland where it was presumably eradicated. By the late 1980's it had 
spread to Cyprus, Egypt, Syria and India. In Europe, there are some 100 million trees infected presenting 
a serious economic problem. In 1992, it was found in Chile in the Western Hemisphere. 
 
PPV has become firmly established in at least 9 countries, and to a lesser extent in 23 others.  It has been 
presumably eradicated in only 3 countries: Belgium, Netherlands, and Switzerland.  Four strains of PPV 
have been identified in the world. These strains are: PPV-M, PPV-EA, PPV-C and PPV-D. The most 
prevalent strain in central, eastern and southern Europe is strain M that infects peaches, plums and 
apricots. It is easily transmitted by aphids and, in certain varieties, by seed as well. It is considered to be 
the epidemic strain of the virus.  Only PPV-D has been detected in North and South America.  PPV-D is 
not seed transmitted, is spread by only certain aphid species, and through the movement of infected plant 
material, including buds and other propagative material.   
 
Table 1. Plum Pox Status and Associated Geographic Distribution 

Disease Status Country 

Restricted Distribution 
Albania, Austria, Cyprus, Czech Republic, France, 
Italy, Luxembourg, Moldova, Norway, Portugal, 
Southern Russia, Slovenia, Spain, Syria, Turkey, 
Ukraine, United Kingdom, United States. 

Widespread Bulgaria, Croatia, Germany, Greece, Hungary, 
Poland, Romania, Slovakia, Former Yugoslavia 

Introduced, Established Azores, Bosnia-Herzegovina, Egypt, Former USSR, 
India, Lithuania 

Introduced, Presumably 
Eradicated Belgium, Netherlands, Switzerland 
Present Status Unknown Chile, Denmark 
Source: “Plum Pox Potyvirus Disease of Stone Fruits” L. Levy, V. Damsteegt, R. Scorza, M. Kolber, Apsnet.org 
 



The movement of PPV over long distances is primarily by moving of infected plant material.  An aphid 
acquires the virus through feeding and then transmits the virus during its next feeding probe.  Aphids are 
effective for spreading PPV within a tree and to adjacent trees.  Spread by aphids over long distances is 
less common.  
 
Unlike some areas of the world where the goal is managing PPV, the goal in Canada, New York, 
Pennsylvania and Michigan has been to eradicate the disease through quarantine, eradication, and use of 
clean planting stock.  The current status of PPV in these four areas differs due to initial distribution before 
detection and the strategies taken by each area. 
 
Canada 
 
Following the detection of PPV in three Fantasia nectarine trees in June 23, 2000 in the town of Niagara-
on-the-Lake, Canada has embarked on extensive surveys.  Canada has implemented a less aggressive 
eradication program intended to preserve the Ontario stone fruit industry at a cost of slower movement to 
disease-free status.   
 
The pathogen has been primarily restricted to the province of Ontario although a few positives were found 
in Nova Scotia.  The number of PPV detected orchard blocks and public/residential sites rose to 259 in 
2006 and fell to 155 in the 2007 survey.  The current removal protocol is to remove blocks (a block is 
made of trees of the same varieties planted at the same time in a contiguous manner) if the level of 
infection passes a specified threshold.  The Canadian government allocated $85 million in 2004 to address 
the plum pox issue. 
 
Pennsylvania 
 
The magnitude of the PPV problem facing Pennsylvania following first detection in 1999 in two 
townships in one county in 2000 expanded greatly following intensive surveys.  At the peak PPV was 
found infecting trees in 13 townships in 4 counties in 2003.    
 
Pennsylvania has established quarantine zones around each positive find, eradicated all susceptible trees 
within 500 meters of the block with the infected tree, established a ban on planting with 1.5 miles, and a 
ban on moving plant material out of a 7.2 mile radius of the infected tree.  As of 2006, 1614 acres have 
been removed in the process of eradicating PPV in this state. 
 
Following the surveys of 2007, the number of townships still under restrictions in 2008 is down to 5, 
distributed in 2 counties.  For the first time since 1999, no PPV infected trees were detected in 
Pennsylvania in 2007 based on 230,319 samples processed at the Pennsylvania Department of Agriculture 
laboratory in 2007 
 
Michigan 
 
The status of PPV in Michigan is the most simple because of a combination of luck and diligence on the 
part of the Michigan Department of Agriculture.  Since the 1st report of PPV in Pennsylvania in 1999, the 
Michigan Department of Agriculture (MDA) has conducted routine surveys of the state’s peach, plum, 
nectarine, and apricot plantings.  In July of 2006 a routine sample of 25% of the trees at the SW Michigan 
Research and Extension Center revealed one infected NY9 plum tree in a 3 year old plum rootstock trial.  
Sampling of every PPV-D susceptible tree on the station and within 5 miles in 2006 and 2007 has 
revealed no other infected tree, nor has the APHIS traceback of the tree to the nursery of origin revealed 
any infected source material.  
 



Taking no chances, the MDA and the USDA established a quarantine similar to Pennsylvania with the 
eradication of all susceptible trees within 500 m of the block containing the infected plum, a ban on 
planting within 1.5 miles, and a ban on moving plant material out of a 7.2 mile range of the infected tree.  
The quarantine is in place until testing for 3 years reveals no new PPV infections.   
 
New York 
 
The status of PPV in New York is slightly more difficult than Michigan.  Quarantine zones were quickly 
established around the two PPV infected trees on the north edge of Niagara County western New York in 
2006, followed by eradication of all susceptible trees within 50 meters of the block with the infected tree.  
This is a smaller eradication zone compared to the 500 meters used in Michigan and Pennsylvania.  
Aggressive surveying in 2007 revealed 5 more infected trees, with 1 being found in the adjacent county to 
the east.  New quarantine zones were established around the new finds. 
 
 



 
 
 
 

Long-term Research on Blossom Thinning for Stone 
Fruits and Apples 

 
Esmaeil Fallahi1 and Bahar Fallahi2 

 
ABSTRACT 
Effects of ammonium thiosulfate (ATS) on fruit set, fruit quality, and yield of ‘Fuji’ 
apple (Malus domestica Bork.) were studied in 2000. Double application of ATS at 
a rate of 15 mL⋅L-1 or a single application of this chemical at a rate of 25 mL⋅L-1 
resulted in satisfactory levels of thinning in ‘Fuji’ apple.  Double application of 
ATS at a rate of 25 mL⋅L-1 resulted in excessive thinning.  Also, effects of Tergitol-
TMN-6 on fruit set, quality, and yield in ‘August Lady’ and ‘Zee Lady’ peaches 
[(Prunus persica (L.) Batsch] in two orchards in 2004 and 2006 and in ‘July Red’ 
nectarine in one orchard in 2005 were studied.  In addition to Tergitol-TMN-6, 
effect of Crocker’s Fish Oil (CFO) in combination with lime sulfur on fruit set, 
quality, and yield in ‘July Red’ nectarine in 2005 was studied. Tergitol-TMN-6 at 5 
mL.L-1 or higher rates and applied at about 75%-80% bloom reduced fruit set 
without russeting peach fruit.  Peach fruit size was often increased by Tergitol-
TMN-6 treatment.  Tergitol-TMN-6 at 7.5 mL.L-1 or 10 mL.L-1 and applied either 
once at 75%-80% bloom or twice at 35% bloom and again at 75%-80% bloom, 
reduced fruit set without any fruit russeting in nectarine.  Results from several 
orchards in different locations in the Pacific Northwest showed that Tergitol-TMN-
6 is an excellent blossom thinner for peach and nectarine at rates of 7.5 to 12.5 
mL.L-1 and sprayed at a liquid volume of 1870.8 L.ha-1 when about 75% to 80%  
blooms are open.  
 
INTRODUCTION 
Flower and fruit thinning of apples (Malus domestica Borkh.) is an important 
cultural practice due to the effect on fruit size and next season’s flower bud 
initiation. Since 1989, several new materials, including ammonium thiosulfate 
(ATS), hydrogen cyanamide (Dormex™), endothalic acid (Endothal), perlargonic 
acid (Thinex®), and sulfcarbamide (Wilthin®) have been tested for replacements of 
Elgetol (Fallahi et al., 1990; Fallahi, 1997; Fallahi, et al., 1998; Fallahi and 
Williemsen, 2002). ). Sanderson (1998) compared ammonium thiosulfate (ATS), 
Wilthin, and Endothall on stone fruits and reported that ATS was the best blossom 
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thinner under Washington conditions.  (Tergitol) TMN-6 (90% aq.) is at least one of 
the putative active ingredients of Surfactant WK, a surfactant that was labeled by 
DOW Chemical Company.  
 
The objective of this study was to examine the effects varied rates of ATS on ‘Fuji’ 
apple, and effects of Tergitol TMN-6 or Crocker Fish Oil (CFO) plus lime sulfur on 
fruit set, fruit quality, and yield of peaches and nectarine. 
 
MATERIALS AND METHODS 
General description for experimental orchards.   Soil in all orchards was sandy 
loam with pH of approximately 7.3.  Other than blossom and post-bloom thinning 
treatments, all cultural practices were performed according to the commercial 
orchard standards.  Air blast sprayers were used in all experiments throughout this 
study.  After June drop, fruits in all treatment were counted for fruit set calculation 
and then hand thinned to maintain 13 to 15 cm spacing between fruits.  Fruit set was 
calculated as the number of fruit after June drop divided by number of mixed buds x 
100 in ‘Fuji’ apple and as the number of fruit divided by flower number or branch 
cross sectional area in peaches and nectarine.  Yield and fruit quality were measured 
at harvest. 
 
The experimental design in all experiments was randomized complete block design 
with 3 blocks. Each block consisted of two adjacent rows with 6 trees each per 
treatment and thus a total of 36 data trees per experiment. Buffer rows were used 
between experimental rows.   
 
Descriptions of apples experiment.  A 7-year-old ‘BC-2 Fuji’ orchard was selected 
near Wilder, Idaho. Treatments on ‘Fuji’ trees are described in Table 1. Thirty fruits 
were randomly sampled from each tree at harvest, and average fruit weight was 
calculated. Fruit russeting (marking) status was visually assessed, and the 
percentage of russeting was calculated. The amount of fruit surface covered with 
red was rated visually on a scale of 1 (least color) to 5 (most color).  
 
Peach experiments.  In 2004, two peach cultivars (in two different orchards) were 
selected in Sunny Slope area.  These orchards were: 1) a 6-year- old ‘August Lady’; 
2) a 7-year-old ‘Zee Lady’. The treatments for both peach orchards in 2004 are 
described in Table 2.  In 2006, many of the same treatment at 1870.8 L.ha-1 were 
repeated in different peach orchards. At the time of application, trees of ‘August 
Lady’ were in about 85% and those of ‘Zee Lady’ were in about 75% bloom in 
2004 and 2006.  
 
Nectarine Experiment in 2005.  In 2005, a 10-years old  ‘July Red’ nectarine was 
selected at Sunny Slope, Idaho.  Treatments for this orchard are reported in Table 3. 
Tergitol TMN-6 at 7.5 or 10 mL.L-1, each rate applied once or twice.  Trees that 
received any blossom thinner treatment twice were sprayed once at 35% bloom and 
again at 85% blooms.  Trees receiving one time of blossom thinning were sprayed 
only when 85% of blooms were open.  



 
Peach and Nectarine Yield and Quality: Yield per tree for all peaches and 
nectarine were recorded. Approximately 40 fruit per tree were sampled, cleaned, 
and evaluated for russeting (fruit marks).  Thirty of these fruit were used for weight 
and color measurements.   Fruit color was measured by giving a continuous ranking 
from 1 (green) progressively to 5 (fully developed color).  
 
RESULTS AND DISCUSSION 
‘Fuji’ Apple.  In ‘Fuji’ apples, all treatments, except ATS at 15 mL⋅L-1 and post-
bloom treatment, reduced fruit set as compared to control in 2000 (Table 1). 
Compared with control, fruit weight of ‘Fuji’ apples was not affected by ATS 
treatments, because fruits of all treatments were hand thinned in June, providing 
sufficient leaf/fruit ratio in most treatments.  Trees receiving a double application of 
ATS at 25 mL.L-1 had smaller fruits than those receiving one application of this 
chemical at 15 mL.L-1.  Also, trees receiving ATS at a single application of 30 
mL.L-1 or a double application at 15 or 25 mL.L-1 had lower fruit color than control.  
Trees that received double applications of ATS showed severe foliage burning that 
could have resulted in smaller fruit size and poorer color due to reduction of leaf 
surface/fruit ratio in some of these treatments.  
 
Peach Experiments in 2004 and 2006.  Tergitol TMN-6 at 5 mL.L-1 or higher, 
applied at either 935.4 or 1870.8 L.ha-1, significantly reduced fruit set in ‘August 
Lady’ peach (Table 2).  With all Tergitol TMN-6 concentrations, application at the 
rate of 1870.8 L.ha-1 was more effective in fruit set reduction and fruit size increase 
in ‘August Lady’ peach than at 935.4 L.ha-1, although differences were not always 
significant (Table 2). ‘August Lady’ peach trees treated with Tergitol TMN-6 at 5 
mL.L-1 applied at a rate of 935.4 L.ha-1 had lower yield as compared to control trees. 
Because, although fruit set was reduced with application of 5 mL.L-1 at 935.4 L.ha-1, 
fruit size was not increase to compensate for the reduced fruit numbers.  Tergitol-
TMN-6 at 7.5 or 10 mL.L-1 reduced fruit set in ‘Zee Lady’ peach in 2004 (Table 2).   
Results in 2006 were almost similar to those of 2004 (data not shown). 
 
Nectarine Experiment in 2005. Tergitol TMN-6 at 7.5 or 10 mL.L-1, applied either 
once at 80% bloom or twice, once at 35% bloom and again at 80% bloom, 
significantly reduced fruit set in ‘July Red’ nectarine in 2005 (Table 3).  However, 
double applications of Tergitol TMN-6 at either 7.5 or 10 mL.L-1 resulted in 
significantly lower fruit set than a single application in ‘July Red’ nectarine.  In this 
nectarine, fruit size increased proportional to the rate and frequency of Tergitol 
TMN-6 applications (Table 3).  Yield and fruit color were not affected by any of the 
blossom thinning treatments in ‘July Red’ nectarine, because all trees were hand 
thinned before pit hardening.  Blossom thinner treatments did not increase severity 
of nectarine fruit russeting. Tergitol TMN-6 treatments reduced fruit set, and thus 
needs for hand thinning and labor cost (data not shown), while not affecting fruit 
russeting, and this is economically important for nectarine industry. A double 
application of CFO and lime sulfur did affect fruit set, yield or fruit quality in ‘July 
Red’ nectarine (Table 3). 



 
General comments and over-all conclusions.  
This study demonstrated that ATS and Tergitol TMN-6 effective blossom thinners 
for ‘Fuji’ apple and stone fruits, respectively.  A double application of each of these 
chemical was more effective than a single application.  
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Table 1. Effect of blossom thinning treatments on ‘Fuji’ apple fruit, Wilder, ID, 2000 z. 
 

 

 

 

 

 

 

 

 

 

 

 

 
Table 3. Effects of Tergitol on 'July Red Nectarine' Fruit Set, weight, color, russeting, and yield in 2005 zyx. 

Treatment Fruit Set (%) Fruit wt(g) Color (1-5) Russeting (%) Yield  (kg/tree) 
Control 45.55 a 147.5 c 1.27 a 10.11 b 99.9 a 
20 mL.L-1 Lime Sulfur and 20 mL.L-1 Fish Oil at 35% and 85% bloom 50.42 a 174.0 b 1.32 a 9.6 b 98.4 a 
Tergitol 7.5 mL.L-1 once at 85% bloom 29.76 b 195.7 ab 1.29 a 14.76 ab 75.7 a 
Tergitol 10 mL.L-1 once at 85% bloom 30.89 b 173.5 b 1.30 a 9.70 b 82.4 a 
Tergitol 7.5 mL.L-1 at 35% and 85% bloom 15.510 c 206.9 a 1.25 a 17.35 a 72.4 a 
Tergitol 10 mL.L-1 at 35% and 85% bloom 12.310 c 206.1 a 1.29 a 14.63 ab 91.3 a 

z: Mean separation within columns by LSD at 0.05 levels.  y: All applications were made at a rate of 1870.8 L.ha-1.  x Fruit color: 1= Green, 
progressively to 5= red. 

Treatment Fruit set  (%) y Fruit wt (g) Russeting (%) Fruit color (1-5) 
Control + Hand  133.2 a 206.0 ab 23.3 a 3.39 a 
ATS 15 mL.L-1 once+PB+Hand  114.4 ab 229.0 a 8.3 b 2.91 ab 
ATS 15 mL.L-1 twice+PB+Hand 95.3 bc 198.4 ab 15.0 ab 2.42 b 
ATS 25 mL.L-1 once+PB+Hand 77.0 cd 215.2 ab 18.3 ab 3.08 ab 
ATS 25 mL.L-1 twice+PB+Hand 56.3 d 191.1 b 18.3 ab 2.58 b 
ATS 30 mL.L-1 once+PB+Hand 97.0 bc 220.6 ab 12.9 ab 2.59 b 
PB+Hand 122.2 ab 204.0 ab 15.0 ab 2.78 ab 
z  Mean separation within columns of each year by LSD at α ≤ 0.05.  y Fruit set = Number of fruit / 100 clusters. 
 
Table 2. Effects of Tergitol TMN-6 on fruit set, weight, and yield of  ‘August Lady’ and ‘Zee Lady’ peaches in 2004zy. 
 Fruit set (fruit/cm2)  Fruit wt (g)  Yield (kg/tree) 
Treatment August Lady Zee Lady  August Lady Zee Lady  August Lady Zee  Lady 
Control 54.33 a 43.60 a  146.2 ab 142.9 a  74.2 a 63.7 ab 
Tergitol 5  mL.L-1 at  1870.8  L.ha-1 40.40 bc 37.02 ab  159.2 a 152.9 a  72.1 a 80.8 a 
Tergitol 7.5  mL.L-1 at 1870.8  L.ha-1 24.68 e 31.13 b  163.5 a 156.9 a  64.4 ab 63.5 ab 
Tergitol  10 mL.L-1 at 1870.8  L.ha-1 25.36 e 23.24 b  155.7 a 144.3 a  52.8 b 48.4 b 
Tergitol 5  mL.L-1 at 935.4  L.ha-1 42.70 b -  119.4 b -  28.9 c - 
Tergitol 7.5  mL.L-1 at 935.4  L.ha-1 33.22 cd -  150.1 a -  66.2 ab - 
Tergitol 10  mL.L-1 at 935.4  L.ha-1 29.44 de -  139.4 ab -  64.8 ab - 
z Mean separation within columns by LSD at 0.05 level. y Trees were at 85% bloom in ‘August Lady’ and in 0.75% bloom in ‘Zee Lady’ 




