
Role of Cover Crops in Hosting Foliar and Root Pathogens 
E.S. Tippett, M.K. Hausbeck 

Michigan State University, Department of Plant, Soil and Microbial Sciences 
 
 

Mustard family vegetables include cabbage, broccoli, Brussel sprouts, Chinese cabbage, collards, 
cauliflower, kale, horseradish, mustard greens, radish, and turnips. Brassicaeae cover crops such as 
mustards and oilseed radish may limit soilborne pathogens through the release of glucosinolate 
compounds. Members of the mustard family are affordable, widely available, and popular among 
vegetable growers for use as cover crops or in rotation and are considered to improve soil health, 
productivity, and limit pests. We evaluated Brassica spp. for their benefits and potential negative impacts 
on a key vegetable pathogen, Phytophthora capsici. In summary, our results indicate that in some 
situations, a cover crop may become infected with the pathogen that is being targeted for control. 
Awareness of this, along with results from our trials (see below) may lead to strategies that decrease 
pathogen pressure while increasing crop and soil health. 

 
Trial 1. A study was conducted at the Michigan State University Southwest Research and Extension 
Center, Benton Harbor, MI to evaluate Brassica cover crops for susceptibility to Phytophthora root rot. 
Plants were inoculated with 80ml of P. capsici-sporangial suspension (P. capsici isolate 14110). 
Symptomatic plants were counted and foliage and stems were harvested from each row and weighed at 
the conclusion of the study. Data were analyzed using an analysis of variance. Phytophthora root rot 
symptoms on plants were primarily observed on seedlings; stunting and/or chlorosis was observed on all 
cultivars (Table 1).  The three radish cultivars were least susceptible, with <5% disease incidence. ‘Ida 
Gold’ and ‘Pacific Gold’ displayed the most severe symptoms and had >35% incidence of stunting and 
chlorosis. Many plants appeared to grow out of symptoms; however, ‘Braco White,’ ‘Buckbuster’ and 
‘Pacific Gold’ had symptomatic plants at the final rating (~30% disease incidence). Weights of inoculated 
and uninoculated plants were similar for each cultivar, likely due to the plants growing out of initial 
symptoms. Hot and dry conditions in early August may have reduced disease pressure.  

 

 
Table 1. Effect of Phytophthora inoculation on Brassica cover crops. Cultivars were direct-seeded and covered 
with black plastic mulch. There were four replicates (12ft row) for each cultivar in a completely randomized split 
plot design (inoculation: main plot, cultivar: sub-plot). 

Cultivar (type) 
Symptomatic plants (%)  Weight per plant (kg) 

8/26 8/31 9/7  Inoculated Uninoculated 
Groundhog (radish)  2.5 bz 0.0 c 0.0 c  0.96 a 0.97 a 

Pen-e-trator (radish)  2.5 b 0.0 c 2.5 c  0.75 bc 0.91 ab 

Tillage (radish)  5.0 b 5.0 bc 2.5 c  0.86 ab 0.74 b 
Essex (rape)  20.0 ab 15.0 a-c 7.5 bc  0.31 d 0.31 cd 

Florida Broad (mustard) 32.5 ab 22.5 a-c 10.0 a-c  0.58 c 0.39 c 
Nemat (arugula)  10.3 ab 12.8 bc 12.5 a-c  0.35 d 0.39 c 
Ida Gold (mustard)  36.1 a 40.5 a 14.6 a-c  0.18 d 0.23 cd 
Pacific Gold (mustard)  37.5 a 30.0 ab 27.5 a-c  0.26 d 0.32 cd 

Buckbuster (rape)  32.5 ab 27.5 ab 32.5 ab  0.29 d 0.38 cd 
Braco White (rape)  26.9 ab 24.0 a-c 36.1 a  0.18 d 0.18 d 

zColumn means with a letter in common are not significantly different (Fisher LSD test; P=0.05). 



 

Trial 2. A second trial was conducted at the Michigan State University Plant Science Research 
Greenhouses, East Lansing, MI. Seven biofumigant cover crops were selected and sown into 288-well 
flats.  After 8 days, the seedlings were transplanted into 5-inch greenhouse pots containing Sure-Mix 
potting media, and 3 g of P. capsici-infested millet was gently mixed to incorporate with the growing 
media.  Millet was infested separately with two virulent P. capsici isolates and combined (14118, A1 MT, 
originally from cucumber; 14110, A2 MT, originally from cucumber).  There were 6 pots per replication, 
and pots were organized in a completely randomized design.  Ratings were made for five weeks 
postinoculation using a 0-4 scale adapted from Glosier et al. (2007): 0=healthy, 1=minor wilt/stunt, 2= 
moderate wilt/chlorosis/stunt, 3=severe stunting/chlorosis, 4=plant death.  Plant height and width were 
measured during the growing period.  After the final rating, plants were harvested and fresh weights of 
shoots were recorded.  Data were analyzed using SAS Proc GLM, and statistical differences were 
compared using the Fisher’s Least Significant Differences test (P=0.05; Table 2). 

Disease symptoms observed on inoculated Brassica plants included stunting, wilting, chlorosis, 
and plant death. Initial wilting and chlorosis were usually evident within seven days after inoculation.  
Only ‘Braco’, ‘Ida Gold’, ‘Nemat’ and ‘Rumba’ developed symptoms in this trial, and discolored roots and 
constriction of the stem at the soil-line were apparent upon harvest of symptomatic plants. The cultivars 
Braco, Nemat, and Ida Gold displayed the largest differences in disease severity compared to the control, 
although Ida Gold was not significantly different (Table 3). Braco, Ida Gold, Kodiak and Rumba cultivars 
all resulted in reduced average fresh weights when compared to the uninoculated controls, however, only 
Ida Gold was moderately significantly different.  

 
 

Table 2.  Effect of inoculation with P. capsici isolates 12889, 14110, 14118 and 14119 on foliar fresh weight of 
cultivars of Brassica cover crops. 

P. capsici 
isolatez 

Foliar fresh weight (g)y 
‘Tiller’ 
radish 

‘Buckbuster’ 
rape 

‘Braco’ 
white mustard 

‘Kodiak’ 
brown mustard 

‘Ida Gold’ 
yellow mustard 

‘Rumba’ 
white mustard 

‘Nemat’ 
arugula 

12889 16.7 ax 9.8 ab 9.2 a 8.7 a 8.3 a 6.7 ab 5.2 a 
14110 16.7 a 10.0 a 5.8 b 7.8 a 5.7 ab 6.8 ab 3.8 ab 
14118 11.7 b 9.8 ab 6.8 ab 8.0 a 5.7 ab 5.8 b 3.5 ab 
14119 13.2 ab 8.1 c 5.5 b 5.3 b 4.8 b 6.0 b 2.1 b 
Control 14.3 ab 8.3 c 6.7 ab 7.5 ab 8.3 a 8.5 a 5.0 a 

zP. capsici isolate designation from the culture collection of Dr. M.K. Hausbeck. 
yFoliar fresh weight (g) measured at the conclusion of each trial. 
xColumn means with a letter in common not significantly different P < 0.05, according to Fishers LSD test. 
 

 
 
Table 3. Effect of Phytophthora inoculation on Brassica cover crops in the greenhouse. 

 ‘Tiller’ 
radish 

‘Buckbuster’ 
rape 

‘Kodiak’ 
brown mustard 

‘Rumba’ 
white mustard 

‘Nemat’ 
arugula 

‘Braco’ 
white mustard 

‘Ida Gold’ 
yellow mustard 

Disease severity 0.0 0.0 0.0 0.7 1.8z 2.0 z 1.5 

Fresh weight (g) 54.2 48.1 33.4 28.6 19.8 17.4 15.1y 
zSignificantly different from uninoculated control at α=0.05 
ySignificantly different from unicoculated control at α=0.1 


