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The Real Peach State	





Peach	
  Produc+on	
  
Challenges	
  

•  Spring	
  frost/freeze/hail	
  
•  Climate	
  warming	
  (?)	
  and	
  water	
  availability	
  	
  
•  Peach	
  tree	
  short	
  life,	
  bacterial	
  canker	
  	
  and	
  Armillaria	
  (oak	
  root	
  rot)	
  
•  Fruit	
  size	
  and	
  quality	
  market/consumer	
  driven	
  
•  Reducing	
  labor	
  cost/increased	
  mechaniza+on	
  &	
  efficiency	
  
•  Disease	
  control	
  (brown	
  rot	
  and	
  bacterial	
  spot)	
  
•  Insect	
  control	
  (plum	
  curculio,	
  scales,	
  borers,	
  s+nkbugs,	
  fruit	
  fly)	
  
•  Concerns	
  about	
  plum	
  pox	
  virus	
  (Sharka)	
  



Source: Olcott-Reid & Reid, 2007.  Fruit and Nut Production, Stipes Publishing, LLC, Illinois	





0 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

1-Oct 31-Oct 30-Nov 30-Dec 29-Jan 28-Feb 30-Mar 

B
Y

R
O

N
-C

U
 

 Date 

BYRON, GA - Byron Chill Units over Years 
2000-01 

2001-02 

2002-03 

2003-04 

2004-05 

2005-06 

2006-07 

2007-08 

2008-09 

2009-10 

2010-11 

2011-12 

2012-13 

2007-08 

2001-02 

2004-05 
 

2012-13 

2011-12 

1250 CU	





Courtesy Greg Henderson	



Redglobe flower bud with pistil and 	


underdeveloped anthers	



Contender flower bud	



Dormex® - hydrogen cyanamide 
	

     (a.i. 49% H2CN2)	


	

 	

or	



BudPro® (a.i. 50% H2CN2)	
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Comparison between 
population mapped with 
SSRs/AFLPs and 
independent population 
mapped with GBS	


•  Completely independent 

populations	


•  Phenotyped in identical 

conditions	





Spring 
Frost	





Ethephon (100 ppm left, control right)	





Lazo Frost Dragon	





PLMVd	

 Control	


5-10 day bloom delay	





PLMVd	

 Control	





Harvest Delay Harvest Period 
Year (days) (days) 
2008 13 23 
2009 14 26 
2010 5 16 
2011 7 17 

PLMVd infuence on Redglobe harvest	



Prunus Latent Mosaic Viroid	
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Peach Replant Disease: Pre-Plant 
Fumigation Options?	



•  No methyl bromide	


•  Telone II and Telone C-17 (27-35 

gals./acre)	


•  Cover crop rotation 2 years prior to 

planting	





Non-Fumigated	



2-yr MQ Rotation	



Nyczepir  and Meyer, 2011 (http://www.ars.usda.gov/is/AR/archive/nov11/nematodes1111.htm)	





Preplant wheat/sorghum rotation for ring nematode control, a 
commercial practice in lieu of fumigation (GA, SC) 	


	

 Nyczepir and Bertrand, 1996 & 2000.	





(Nyczepir) 	


Incorporating Brassica green manure for nematode control, 
as effective as fumigation (mid-Atlantic states)	





Soil solarization	





Peach Tree Short Life 
Syndrome	


(Pseudomonas syringae)	


Bacterial canker complex	





Rootstocks Influencing Tolerance to 
Bacterial Canker 	



•  Guardian® - excellent	


•  Viking - excellent	


•  MP-29 – excellent	


	





    Lovell	


(susceptible)	



Guardian®	


(resistant)	



Root-knot Nematodes	


(Meloidogyne spp.)	





Root-knot Nematodes	


•  Immune or Tolerant to M. incognita and M. javanica	



	

Guardian®, Nemaguard, Flordaguard, HBOK#s (Harrow Blood  x Okinawa)	


	

Adesoto 101 (P. insititia)	


	

Penta (P. domestica)	


	

Krymsk® 1 (P. tomentosa x P. cerasifera)	


	

Sharpe (P. angustifolia hybrid) & MP-29 (peach x plum)	



Barrier 1 or Empyrean® 1 (P. persica x P. davidiana)	


Cadaman® (P. persica x P. davidiana)	


Pumiselect® (P. pumila)	


Felinem, Garnem, and Monegro (P. dulcis x P. persica cv. Nemared)	


Replantpac (P. dulcis x P. cerasifera)	


Densipac (P. besseyi x P. cerasifera)	


	





Armillaria tabescens = Oak root rot	



USDA rootstocks	


Sharpe and MP-29	





Gastrodian protein (GAFP) from a Chinese orchid 
increases disease resistance in transgenic plums	
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Unearthed root crowns, the���
“walking tree”	







Air Gun for Root Excavation	





Iron Chlorosis Tolerant	


Prunus Rootstocks	



Cadaman	


Barrier 1	


Adesoto 101	


GF 677	


Felinem	


Garnem	


Monegro	


Penta	


Viking	


Krymsk®86	


Replantpac	


Nanopac	


Densipac	





Waterlogging tolerant Rootstocks���
(root asphyxia)���

	


•  Viking & Krymsk® 86 more tolerant than peach	



•  Cadaman also better than peach	


•  Plums and plum hybrids generally are tolerant such as 

Penta, Tetra, Adesoto 101, Krymsk® 1	


•  Krymsk® 99 is tolerant	



• 	

Densipac & Replantpac are tolerant	


	

	





Dormant	
  Pruning	
  

Peach	
  orchard	
  management	
  is	
  Labor	
  Intensive	
  

Pruning, thinning, harvesting	





Market	
  requires	
  bloom	
  thinning	
  which	
  
is	
  o8en	
  done	
  with	
  chemicals	
  or	
  by	
  hand	
  



Chemical Thinning Agents	


•	

Dormant oils (vegetable oils)	


• ATS (nitrogen fertilizer or herbicide)	


•  Wilthin (caustic acid, has label)	


•  Tergitol (surfactant)	


•  Lime sulfur (5 to 6 gal./100 gal. water)	


•  Crocker’s Fish Oil (3%)	


•  Dormex (hydrogen cyanamide)	


•  Armothin (surfactant, 3%)	


•  Ralex or Release LC (GA3)	





Mechanized thinning: Rope thinners	





	

 	

Darwin String Thinner	


Easy Adjustments: Tractor& Spindle Speed, String Arrangements	







Phil Miller with	


The New Cinch 	







Peach RGR, GDD30, Fruit Size & Maturity 	



•  Peach fruit growth potential can be efficiently described by relative growth rate 
(RGR).   http://fruitsandnuts.ucdavis.edu/Weather_Services/Harvest_Prediction__About_Growing_Degree_Hours/	



•  Growth potential that is not realized in a given interval cannot be regained later 
(i.e., no compensatory dry weight growth).	



•  RGR explains interactions between crop load and fruit size and has strong 
implications for fruit thinning practices: i.e., early thinning can increase fruit 
size and yield.	



•  Factors that speed up rates of fruit development also increase the fruit growth 
potential for defined time periods. Thus, since high spring temperatures strongly 
influence rates of fruit development they can result in smaller fruit sizes and less 
yield for a given crop load (this is also a likely explanation for why large fruit 
sizes in some warm climates are hard to achieve).	



•  Factors that slow down rates of fruit development extend the period of time that 
the plant has to supply potential fruit growth demands (carbohydrates, water, 
minerals) and thus can lead to larger fruit size and yield (e.g., high nitrogen 
effects).	



DeJong, IHC-Lisbon, August 2010	





y	
  =	
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y = 7.5877x - 707.27 
R² = 0.74574 
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y = -27.316x + 778.12 
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Cresthaven Peach Physiology Study 

R.S. Johnson et al unpublished	





r2=0.979	





Available	
  and	
  affordable	
  
labor	
  a	
  necessity	
  

Harvest	





Training Systems	



• Open center or vase	


• Tight vase	


•  Perpendicular V or Y	


• Quad V	





Tradi+onal	
  vase-­‐shaped	
  geometry	
  not	
  conducive	
  to	
  mechaniza+on	
  



Perpendicular-­‐V,	
  a	
  more	
  
geometric	
  or	
  angular	
  symmetry	
  



California	
  Kearney-­‐V	
  System	
  



V-­‐System	
  

Vase	
  System	
  

Height	
  Diff.	
  



Quad-­‐V	
  	
   Hex-­‐V	
  or	
  Tight	
  Vase	
  



In addition to training schemes, peach genetics 
provide an array of growth forms.	



Courtesy of R. Scorza	





Standard tree type	


no columnar gene	



Columnar or “pillar”	


two copies of the 	


columnar gene	

Upright tree type	



one copy of the columnar gene	



Effect of the columnar gene	



Courtesy of R. Scorza	





Pillar	
  

Upright	
  



COLUMNAR and UPRIGHT TREES 
-  narrow canopy suited to high density tree wall 
   and spindle systems 
- fruit readily harvested from narrow canopy 
- suited to harvesting with mechanical aids  

R. Scorza	





New Zealand Central Leader  	


on Golden Queen Seedling	



California Perpendicular-V 	


Processing Peach on Lovell	



High Density with Peach Seedling Rootstock	





Peach seedling roots = 	


    Too much vigor !	





Chilean Supported V-System	

 New Zealand Tatura Trellis	



Compatible Dwarfing Rootstocks Needed	





Semi-Dwarfing Rootstocks���
(70-95% of Lovell Peach)	



•  HBOK 50 (= Controller 9.5) (95%)	


•  Controller 9 (90%)	


•  Penta and Imperial California (90%)	


•  HBOK 10  (= Controller 8) (80%)	


•  HBOK 32 (= Controller 7) and MP-29 (75%)	


•  HBOK 27 (= Controller 6) (70%)	


•  Controller 5 interstem (70%)	


•  Pumiselect® (70%)	


•  Nanopac (70? %)	


	





Dwarfing Rootstocks���
(<70% of Lovell Peach)	



•  Krymsk® 99 (65%)	


•  Krymsk®1 (60%) 	


•  Controller 5 (60%)	


•  Sharpe (60%)	


•  Wavit (60%)	


•  Rigatano (60%)	


•  Densipac Rootpac® 20 (60%)	









Microsprinklers vs. Point Source Emitters	



•  Fewer heads needed to cover 
large areas	



•  2 to 3° frost protection possible	


•  Use on a less frequent basis 

means that herbicides last longer	



•  Less affected by wind if 
lines lay on the ground	



•  Less water loss to 
evaporation	



•  Better for use in heavier soils 
having a low infiltration rate	





Field Soil Mapping	



Courtesy: Veris Industries	



Courtesy: Virginia Tec	



Veris 3100 Soil EC 
 Mapping System 



Soil Texture map generated 	


via field Mapping (Veris) 	


with red to blue indicating 	


greater degree of soil 	


fineness, ie, clay	





Protective sensor tube	



Installed moisture sensor	



100 cm moisture sensor unit	





Soil Moisture Sensors	





Soil Moisture Data 
Upload	





IrrigaZon	
  Events	
  

Start	
  of	
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Sensor driven irrigation Scheduling	



Full Point	



Refill (25% deficit)	





Disease management: Brown rot of 
peach is an ideal candidate for resistance	



v Large populations 
and rapid 
multiplication of 
target pathogen	



v Extensive and 
concentrated 
areas of use	



v Use of repetitive 
or sustained 
treatments	



Schnabel	





Web Application	



PROFILE Technology	





Web Application Output	





Bacterial Spot on Green and Ripe Fruit  

(Xanthomonas arboricola pv. pruni)	





Chemical Sprays Some Representative Brands and 
Formulations of Copper-Containing 
Fungicides/Bactericides 

Antibiotic (oxytetracycline) 



Haplotyping	
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a b a a a b b b a/b b a b/a
SNP_IGA_39717 A B A A A B B B A B A A
SNP_IGA_40295 A B A A A B B B A B A A
SNP_IGA_40342 A B A A A B B B A B A A
SNP_IGA_41429 B A B B B A A A B A B B
SNP_IGA_41470 A B A A A B B B A B A A
SNP_IGA_41475 B A B B B A A A B A B B
SNP_IGA_46594 B A B B B A A A A A B A
SNP_IGA_46754 B A B B B A A A A A B A
SNP_IGA_47540 B A B B B A A A A A B A
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a b a a a b b b a b/a
SNP_IGA_591439 B A B B B A A A B B
SNP_IGA_591444 A B A A A B B B A A
SNP_IGA_591451 B A B B B A A A B B
SNP_IGA_591456 A B A A A B B B A A
SNP_IGA_591760 B A B B B A A A B B
SNP_IGA_591778 B A B B B A A A B B
SNP_IGA_592011 A B A A A B B B A A
SNP_IGA_592042 A B A A A B B B A A
SNP_IGA_592741 A B A A A B B B A A
SNP_IGA_593312 B A B B B A A A B B
SNP_IGA_593320 B A B B B A A A B B
SNP_IGA_593485 A B A A A B B B A B
SNP_IGA_593629 A B A A A B B B A B
SNP_IGA_593763 B A B B B A A A B A
SNP_IGA_593874 B A B B B A A A B A
SNP_IGA_594090 B A B B B A A A B A
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New Pests of Peach	


	

 	

 	

 	

  Kudzu Bug 	



	



Brown Marmorated Stink Bug 	

2-Lined Japanese & White 	


	

 	

 	

 	

 	

Fringed Beetles	



	

 	

 	

 	

 	

	



	



	

 Horton & Cottrell	





Spotted Wing Drosophila (SWD)	





Stone Fruit Pest 
Management in 

California���
���
	



 	



Walt Bentley, Shawn Steffan, Scott Johnson, Gary Van Sickle 



Yellow pyramid traps 
baited with Euschistus 
spp. pheromone are 
very effective for 
monitoring Brown & 
Dusky Brown stink bugs 

Yellow pyramids are a 
poor method for sampling 
other stink bugs and 
relatives to include Green 
& Southern green stink 
bugs or Leaf footed bugs 

Scouting for stinkbugs	



Horton & Cottrell	





Monitoring OFM	





Mating 
Disruption of 
Oriental Fruit 
Moth	





Parasitoid 
Introduction 	





Mites	


Increased Use of 

Pyrethroids has 
Elevated Mites 
from Occasional 
Pest Status to 
Every Year Pests 
in Occasional 
Blocks	



	


Rotating curative 

miticides & 
spraying as-
needed is the best 
option in peaches	





Viruses	





Nursery stock: Virus-free certified scion 	


	

buds & rootstock seeds required	



Peach trees must be certified virus-free	





[Simon Scott]	



http://nationalcleanplantnetwork.org/ 



ELISA Test 
	



A	



B	

 C	



[Simon Scott]	





Missing 
Tree 

Virus–infected 
tree 

Simon Scott	





Some Genetic Tests for Peach 
Available Now 

	



	



	





Fruit Skin Color 

http://www.titanfarms.com/photos.asp	







•  Major blush QTL = Blush.Pp.ZC-3.1 	


−  Spans 21-41cM on LG3	


−  Flanked by snp_3_7344624 & SNP_IGA_344612	


−  Explains on average 72% of phenotypic variation for 

blush.	



QTL Mapping	





Traits 4 
Fruit  Flavor 

http://en.wikipedia.org/wiki/Aroma_compound	





Segregation of 23 peach 
cultivars originating from 
different breeding programs 
according to their sensory 
attributes as perceived by a 
trained panel and 
determined by Principal 
Component Analysis (PCA).  
PC1 (44%) is plotted on the 
X-axis and PC2 (33%) on 
the Y-axis with the vectors 
representing the loadings of 
sensory data along with the 
principal component scores. 

Peach Segregation  

Crisosto, C.H., G.M. Crisosto, G. Echeverria, and J. Puy. 2006.  Segregation of peach and nectarine (Prunus persica 
(L.) Batcsh) cultivars according to their organoleptic characteristics.  Postharvest Biology and Technology 39:10-18. 	





DA Meter to measure peak ripeness for each variety	





On the same tree – to 
determine the right 
cropping moment 

In the warehouse – to 
establish best produce conservation 
and  management strategy 

At the distribution – 
to predict the duration of 
shelf life and to offer the 
consumers batches of 
fruits with homogenous 
maturation  

The DA hand-held device 
allows monitoring of evolution 

of fruit ripening and quality 

In the orchard – or in 
different orchards 



Consumer acceptance/evaluation of fruit 
classified according to IAD index	



Scores: 1 – do not like to 5 – like very much	


	





Consumer survey	


•  The three classes of Blazeprince and Harvester peaches 

were differentially appreciated by the consumers. 

•  They expressed a higher degree of overall  likeness for 
classes 2 and 3 than for class 1. 

•   This difference was translated into a higher desire of the 
consumer to buy fruit from classes 2 and 3 than those 
from class 1. 



Different letters indicate significant differences at P<0.05 (Student-Newman-Keuls’s test)	


Red line depicts maturity level (≤0.6) appreciated most by consumers.	





Food Security & Quality Control	





Brix Reader	





Weight Sizing	













Stone Fruit Ripening 	



Postharvest Control	





Peach Delayed	


Cooling	



	



5ºC 20 Days	



0ºC 20 Days	

 20ºC 48 Hours + 5ºC 20 Days	



(43%  Mealy)	

 (0% Mealy)	



(100%  Mealy)	



Crisosto, Carlos H., David Garner, Harry L. 
Andris, and Kevin R. Day.  Controlled 
delayed cooling extends peach market life.  
HortTechnology 14:99-104.	





“Nothing’s	
  Fresher,	
  Nothing’s	
  Finer”	
  

Thank you!  Questions?



