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Evaluation of in-furrow and foliar fungicide programs for control of foliar blights of carrots, 2016. 

This study was conducted in a grower-cooperator’s field in Mason County, MI in a sandy loam soil previously planted to corn.  Carrot 
‘Cupar’ seeds were sown on 6 May spaced 1.5 in. apart within the row in a bed of 3 rows spaced 18 in. apart (196,000 seeds/A).  Four 
replicates were established for each of five treatments, arranged in a randomized complete block design.  Each treatment plot included 
a 20-ft long three-row bed with a 2-ft buffer between treatment plots within a row.  Fertilization, weeds and insects were managed by 
the grower cooperator and were to commercial production standards.  Treatments were applied using a CO2 backpack sprayer and a 
broadcast boom equipped with three XR8003 flat-fan nozzles calibrated at 50 psi and delivering 50 gal/A.  Treatments were applied 
on 9 May; 15 and 25 Jul; 1, 8, 15, 22 and 30 Aug; and 7 Sep.  Plants in a 10-ft section of the middle row were evaluated 11 and 18 
Aug; 1 and 20 Sep.  The number of plants with one or more petiole lesions was counted.  The petiole area and foliage were assessed 
for disease using the Horsfall-Barratt scale and the petiole health was rated using a 1 to 10 scale.  Roots were harvested from the 
center 6 ft of row on 23 Sep and weighed.  Carrot roots were topped and graded on 28 Sep.  Data were analyzed using an analysis of 
variance (ANOVA) with mean separation performed using Fisher's protected least significant difference (LSD). 

Differences among treatments were not statistically significant for stand counts on either rating date; overall, seedling emergence 
continued from 3 Jun to 1 Jul.  Significant differences were not detected for the petiole and foliage disease rating categories for the 11 
and 18 Aug assessments.  Diseased foliar area was significantly reduced on 1 and 20 Sep by treatment 3 (Serenade ASO SC at 
planting followed by foliar sprays of Reason SC) and treatment 4 (QR001.109 FS at planting followed by foliar sprays of Reason SC) 
in comparison to the untreated control.  These treatments also had lower numbers of plants with at least one infected petiole in 
comparison to the control.  Treatment 4 resulted in significantly better petiole health and reduced diseased petiole incidence compared 
to the untreated control; all other treatments did not differ from the untreated control.  Treatment 5 (Ridomil Gold SL at planting 
followed by foliar sprays) was not better than the untreated control for any disease rating.  No significant differences in root yields 
were detected among treatments.  Treatment 4 produced the highest yield of healthy roots.  Treatment 5 produced the lowest total root 
yield, which could be a consequence of the lack of foliar disease control.  

zRated on the Horsfall-Barratt scale, where 1=0% tissue area diseased, 2=>0 to 3%, 3=>3 to 6%, 4=>6 to 12%, 5=>12 to 25%, 6=>25 to 50%, 7=>50 
to 75%, 8=>75 to 87%, 9=>87 to 94%, 10=>94 to 97%, 11=>97 to <100%, 12=100% tissue area diseased. yColumn means with a letter in common 
or with no letter are not significantly different (LSD t test; P=0.05). 

Treatment, application schedule, applied at 7-10 day 
    intervals except where specified 

Plants with ≥1 infected 
petiole (no.) Petiole healthz Diseased petiole 

incidencey 

8/11 8/18 9/1 8/11 8/18 9/1 9/20 8/11 8/18 9/1 9/20 
1. Untreated control 20.3 18.5 48.0 ax 2.0 2.3 3.5 6.8 ab 2.0 2.0 3.0 5.8 b 
2. Serenade ASO SC, app A at planting

Reason SC, apps B,D,F,H
-alternate- Serenade Opti WP, apps C,E,G,I 12.0 16.3 32.3 bc 1.8 2.3 3.0 6.5 a-c 1.8 2.3 3.0 6.0 ab 

3. Serenade ASO SC, app A at planting
Reason SC, apps B-I 14.5 15.5 26.3 c 2.0 2.3 3.0 6.3 bc 2.0 2.0 3.0 5.5 bc 

4. QR001.109 FS, app A at planting
Reason SC, apps B-I 15.8 15.8 27.0 c 2.0 2.3 3.3 5.8 c 2.0 2.0 3.0 4.8 c 

5. Ridomil Gold SL, app A at planting
-alternate- Ridomil Gold SL, apps B-I 11.5 14.0 39.8 ab 1.8 2.3 3.5 7.3 a 1.8 2.0 3.3 6.8 a 

Treatment and rate/A, application schedule, applied 
    at 7-10 day intervals except where specified 

Stand count Diseased foliar areaz Yield (lb/6 ft row) 

6/3 7/1 8/11 8/18 9/1 9/20 Healthy Forked/ 
stubbed Total 

1. Untreated control 43.8 51.0 2.8 2.5 6.3 ay 5.5 ab 15.3 0.7 16.0 
2. Serenade ASO SC 4 qt, app A at planting

Reason SC 8.2 fl oz, apps B,D,F,H
-alternate- Serenade Opti WP 1 lb, apps C,E,G,I 35.0 43.3 2.3 2.5 5.5 ab 5.0 bc 14.9 2.2 17.1 

3. Serenade ASO SC 4 qt, app A at planting
Reason SC 8.2 fl oz, apps B-I 45.8 44.3 2.3 2.3 5.0 b 4.8 c 14.8 1.3 16.0 

4. QR001.109 FS 25.6 fl oz, app A at planting
Reason SC 8.2 fl oz, apps B-I 42.5 51.0 3.0 2.5 5.0 b 4.5 c 15.9 1.2 17.1 

5. Ridomil Gold SL 1.3 pt, app A at planting
-alternate- Ridomil Gold SL 1.0 pt, apps B-I 39.5 46.0 2.5 2.0 6.3 a 6.0 a 12.8 1.0 13.8 

zRated on a scale of 1 to 10, where 1=healthy, vigorous; 2=few petiole lesions, no petiole necrosis; 3=petiole lesions numerous, no petiole necrosis; 
4=1 to 20% petiole necrosis; 5=21 to 40% petiole necrosis; 6=41 to 60% petiole necrosis; 7=61 to 80% petiole necrosis; 8=81 to 90% petiole 
necrosis; 9=>90% petiole necrosis; 10=100% petiole necrosis.  yRated on the Horsfall-Barratt scale, where 1=0% tissue area diseased, 2=>0 to 3%, 
3=>3 to 6%, 4=>6 to 12%, 5=>12 to 25%, 6=>25 to 50%, 7=>50 to 75%, 8=>75 to 87%, 9=>87 to 94%, 10=>94 to 97%, 11=>97 to <100%, 
12=100% tissue area diseased.  xColumn means with a letter in common are not significantly different (LSD t test; P=0.05).




