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Association to cracking induced by pesticides 



Rust Stains in Thompson Seedless 
Studied between 2010 - 2014 



Study Area 



Background – Thompson Seedless in Lachish, Israel 

- The Region: Elevation 250 m, low hills, semi-arid 
Mediterranean, 200-400 mm winter rainfall, calcareous soils 
 

- The Vineyards: “Y” Gable system, vines trained to 1-2 heads, 
cane pruning, spacing 3.5m X 2m, net cover common, drip, 
fertigation, yield 25-50 t/ha, mostly domestic market 
 

- Main Pests: PM, DM, thrips, leafhoppers, lobesia, mealy bug, 
med fly, vinegar fly, sour rots, botrythis  

  
 



Preliminary Observations 

- Elongated stains on the berry’s side 
 

- Concentric stains around the tip or lenticels 
 

- Symptoms appear just before ripening 
 

- More damage on the inner side of the cluster 
 

- Damaged berries are very crispy and sweet 
 

- Cracking in severely damaged  berries 
 

- More damage at net-covered vineyards 
 

- More damage at dense-canopy vineyards 
 

- Less damage at dusting-based blocks (pest 
control) 

Symptoms were seen each year prior to 2010 



Survey at Commercial Thompson Plots (2010 & 2011) 

clean 0%, low 5% , moderate 15%, high 30%, severe 50% 
3 reps X 50 clusters 



Spatial Distribution of Damage at a Commercial Plot 

Date: 15/8 (17% TSS) 
10 clusters per rep, 10 m between reps in-row, 7 m between rows 

Incidence % (visual evaluation) FLAV Index (resembles flavonoids) 

Not random 
High FLAV index parallels with high incidence 



What Causes It?? 
 

Input from Chile, RSA, CA, Israel 

1. Thrips during veraison 
 

2. Rubbing by calyptra 
 

3. Cold & wet spring along 
with vigorous growth and 
large berry 
 

4. High temperatures during 
veraison 
 

5. Response to Ethrel 
 

6. Enhanced by gibb + girdle 
 

7. Pesticides 

By Dr. Johan Fourie (Experico, RSA 2009) 



Progression of Damage at a Commercial Plot (2012) 



Image from a fluorescence stereoscope 



Image from a light microscope without staining 
 cracks in the cuticle above epidermal cells 



Image from a light microscope 



Rust Stains level in relation to berry’s weight 
5 replications X 10 berries per rep 



Rust Stains level in relation to berry’s TSS (%) 
5 replications X 10 berries per rep 



Rust Stains level in relation to Firmness of berry (gr/mm) 
5 replications X 10 berries per rep 



Water Loss in Detached Berries 
relation to berry size and damage level 

4 days at 20 C  (2d at 93% RH + 2d at 80% RH), weighed every 24h 

5 replications X 10 berries per rep 



Response of Detached Berries to Dipping in a Solution 

3 hours, 50 berries per treatment 

A B

Chlorpyriphos 
(double dose than label) Water 



Evaluation Criteria at Berry Level 

No 
0% 

Light 
5% 

Medium 
30% 

High 
60% 



Response to Multiple Dipping Applications 

4 Applications: 
  

2/7 (begin veraison) 
11/7 
17/7 
27/7 (16.2% TSS)  

Cluster Level 



Response to a Single or Dual pesticide application 

Application dates: 
  

19/7 (16-17% TSS) 
25/7 

Evaluation Date: 
 

1 week after second 
application (cluster 
level) 



Effect of Duration of Exposure to Solution 
Four durations: 1, 20, 40, 60 minutes 
Two dipping applications:  19/7 (14% TSS),   29/7 (15.7% TSS) 
Evaluation Date: 1 week after second application (cluster level) 

Duration had no effect       Main factor is the pesticide      Water can increase damage 

Bag 
No Bag 



 

1. Rust stains are tightly correlated with micro-cracking 
 

2. Rust stains are likely to exist in most Thompson 
vineyards at low level  
 

3. High firmness seems to be a significant risk factor for 
micro-cracking development  

Summary and Conclusions 



 

4. Firm berries which are exposed to liquid solutions 
after verasion have higher susceptibility to cracking and 
rust stains  
 

5. While water by itself may cause cracking, certain 
liquid formulations of pesticides may further enhance 
cracking due to interactions with the peel 
 

6. It is likely that certain viticulture practices which 
strengthen the peel structure would reduce micro-
cracking and rust stains 
 
  



THANK YOU 
Wish you never see those stains at your vineyards… 


