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Michigan commercial celery production starts with greenhouse grown transplants ensuring a 

uniform and fast maturing crop. Root rot caused by Pythium spp. affects celery transplants and impacts 
field establishment. Pythium spp. isolates have been obtained from plants collected from Michigan 
fields and greenhouses and include P. mastophorum (55%), P. intermedium (16%), P. sulcatum (10%), P. 
aff. diclinum (6%), P. sylvaticum (5%), P. oopapillum (5%), and P. coloratum (3%). Root rot in greenhouse 
celery seedlings for establishment in production fields results in poor seed germination, root dieback, 
and damping off (seedling death). These pathogens are common soil inhabitants, so their eradication 
from soils in the greenhouse is often difficult. Seedling infection and subsequent damping off can occur 
either pre- or post-emergence. Infected roots turn brown and decay. Symptoms of post-emergence 
damping off include stunting, wilt, yellowing, and collapse of the seedlings. Cultural strategies to limit 
Pythium root rot include water management and sanitation. Given the lack of registered fungicides for 
control of damping off, we have been working to develop data to confirm the activity of both registered 
and unregistered products to develop control recommendations and provide data to support future 
label expansion.  

Two greenhouse trials were conducted to evaluate fungicides and biocontrol products for 
control of Pythium root rot on two celery cultivars, ‘Tall Utah’ and ‘BC-97-22.’ Plants were inoculated 
with a mixture of Pythium irregulare, P. sulcatum, and P. sylvaticum. Treatments were applied 27 Mar 
(A), 3 Apr (B), 10 Apr (C), and 17 Apr (D). Chlorosis and wilt were visually assessed on a binary scale, 
where 0 = no symptoms, and 1 = symptoms. These data were converted to a percentage to produce an 
incidence value of chlorosis and wilt. At the end of the trial, the roots were dug and washed. They were 
assessed for root rot on a scale from 0 – 100, where 0 = no root rot, and 100 = total root rot. These data 
were converted to a percentage to produce an incidence value for root rot. Data were analyzed using 
SAS PROC GLIMMIX and statistical differences were compared using the Fisher’s Protected Least 
Significant Differences test (P=0.05). 

‘Tall Utah’ results. On 17 April, the untreated diseased control plants and plants treated with Reason 
were wilted compared to untreated healthy control and all other treatments. On 24 Apr, root rot was 
assessed. The untreated diseased control had the highest amount of root rot (40.7%). Plants treated 
with Reliant and Reason had more root rot compared to untreated healthy control. All other treatments 
had healthy roots like the untreated healthy control plants indicating that the applied treatments 
including RootShield Plus WP, Heritage WP, Ranman 400SC, Subdue Maxx SC, and Serenade ASO SC 
were effective in preventing root rot. 

‘BC-97-22’ results. On 17 April, the untreated diseased plants and plants treated with Reason, Ranman 
400SC, RootShield Plus, Heritage, and Reliant had more root rot than the untreated healthy control. The 
untreated diseased plants and those treated with Reliant treatments had a high level of root rot at 51.4 
and 52.9%, respectively, followed by plants treated with Heritage, RootShield Plus, Ranman 400SC and 
Reason. The Serenade and Subdue Maxx treated plants had reduced root rot like untreated healthy 
control plants. 

 



 

‘Tall Utah’ trial 

Treatment, rate/100 gal, and 
 (application schedule)z 

Wilted plants (%)y Root rot severity (%)x 

17 Apr 24 Apr 

Untreated uninoculated 0.0 aw 9.1 a 

Untreated inoculated 85.7 b 40.7 d 

Serenade ASO SC 192 fl oz (A, D) 0.0 a 11.1 a 

Subdue Maxx SC 1.45 fl oz (A) 0.0 a 13.9 ab 

RootShield Plus WP 8.0 oz (A, C) 0.0 a 16.7 abc 

Heritage WP 7.8 oz (A, C) 0.0 a 18.3 abc 

Ranman 400SC 3.0 fl oz (A, C) 14.3 a 20.0 abc 

Reliant SC 12.57 fl oz (A) 0.0 a 25.0 bc 

Reason SC 8.2 fl oz (A, B, C) 71.4 b 27.9 c 

P-value <0.0001 <0.001 
zApplication dates: A=27 Mar, B=03 Apr, C=10 Apr, and D=17 Apr. 
yWilt was visually assessed on a binary scale, where 0 = wilt not observed and 1 = wilt observed. These data 

were converted to a percentage to produce an incidence value of wilt.   
xRoot rot was visually estimated using a scale from 0 – 100, where 0 = 0% root rot, and 100 = 100% root rot.  
wValues with a letter in common are not statistically different (LSD t-test; P=0.05).  

 

‘BC-97-22’ trial 

Treatment, rate/100 gal, and 
 (application schedule)z 

Wilted plants (%)y Root rot severity (%)x 

17 Apr 24 Apr 

Untreated uninoculated 0.0 aw 6.1 a 

Untreated inoculated 42.9 b 51.4 e 

Serenade ASO SC 192 fl oz (A, D) 0.0 a 7.0 ab 

Subdue Maxx SC 1.45 fl oz (A) 0.0 a 8.3 ab 

Reason SC 8.2 fl oz (A, B, C) 0.0 a 18.1 bc 

Ranman 400SC 3.0 fl oz (A, C) 0.0 a 27.9 cd 

RootShield Plus WP 8.0 oz (A, C) 0.0 a 30.0 cd 

Heritage WP 7.8 oz (A, C) 0.0 a 34.3 d 

Reliant SC 12.57 fl oz (A) 0.0 a 52.9 e 

P-value 0.0003 <0.0001 
zApplication dates: A=27 Mar, B=03 Apr, C=10 Apr, and D=17 Apr. 
yWilt was visually assessed on a binary scale, where 0 = wilt not observed and 1 = wilt observed. These data 

were converted to a percentage to produce an incidence value of wilt.   
xRoot rot was visually estimated using a scale from 0 – 100, where 0 = 0% root rot, and 100 = 100% root rot.  
wValues with a letter in common are not statistically different (LSD t-test; P=0.05).  

 
 


