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Successful Use of Biofumigant Green Manure Crops for Soilborne Disease Control  

R ecent field trial studies on green ma-
nure crops by Hoong Pung, Susan 

Cross and Dennis Patten of Serve-Ag Re-
search in Tasmania have shown that biofu-
migant green manure crops could increase 
marketable yields of subsequent lettuce 
crops by reducing tipburn, bacterial rot, and 
Sclerotinia disease.  The benefits appear to 
depend on local soil conditions and the type 
of crop used.   
 
Green manures were sown in July 2001 and 
rotary hoed to 25cm when the mustard, rape 
and broad beans were flowering in October-
November.  Lettuces were planted in De-
cember 2001 (Trial 2) and January 2002 
(Trial 1). 
 
Trial 1 was located at Cambridge, in an area 
that has a history of lettuce production and 
severe Sclerotinia disease.  Trial 2 was lo-
cated in Forth in an intermittently cropped 
paddock with a low level of Sclerotinia. 
 
These differences were reflected in the initial 
sclerotia count in soil samples collected from 
the two sites at the beginning of the trial, 
before green manure crops were sown.  The 
Trial 1 site had relatively high levels of S. 
minor sclerotia, while very few or no scle-
rotia were found in the Trial 2 area (Table 1 
& 2).   
 
In Trial 1, the biofumigants BQ-Mulch and 
Fumus significantly reduced the percentage 

of plants with Sclerotinia wilt (Table 1).  
BQ-Mulch appeared more effective than 
Fumus in reducing wilted plants.  Oats and 
broad beans had little or no effect.   
 
In Trial 2, at close to commercial harvest, 
the lettuce plants had a relatively high inci-
dence of tipburn and/or bacterial rot, which 
was reduced by the Fumus, resulting in a 
increase in the percentage of marketable 
lettuces (Table 2). 
 
BQ-Mulch, broccoli and broad beans had 
little or no effect on tipburn and/or bacterial 
rot, and hence did not significantly increase 
the marketable yield compared to the un-
treated control. 
 
Bacterial rot often occurred on the inner 
leaves of plants also showing tipburn.  Tip-
burn on inner lettuce leaves is usually attrib-
uted to calcium deficiency, which also 
makes them susceptible to bacterial rot.   
 
The biofumigant crops used in the trials were 
selected through conventional breeding for 
their high levels of isothiocyanates (ITCs).  
Apart from any biofumigation effects, the 
crop residues also increase organic matter 
and nutrients, and improve soil structure.  
Fumus is a variety of mustard, while BQ-
Mulch is two rapes.   
 
In both field trials, Fumus matured and flow-
ered approximately two weeks earlier than 

BQ-Mulch.  Analysis of the 
biofumigant plant samples from 
Trials 1 & 2, collected prior to 
green manure incorporation into 
soil, showed that Fumus pro-
duced higher levels of ITCs on 
their shoots, whereas most of 
the ITCs for BQ-Mulch were in 
the roots (Table 3). 
 
The better Sclerotinia disease 
control with the BQ-Mulch 
plants may be due to the higher 
ITC levels in their roots.  The 
biofumigant plants from Trial 1 
produced much lower levels of 
ITCs than plants from Trial 2. 

 
 These differ-
ences may be 
due to the 
different soil 
types, where 
the crops were 
sown in poor 
clay loam soil 
at Cambridge, 
compared to 
the rich, fri-
able ferrosol 
soil at Forth.   
 

Table 1.  Effects of green manures on Sclerotinia minor sclerotia 
and disease in a subsequent lettuce crop.  Trial 1. 

 Mean no. sclerotes/200g 
soil 

 

Treatment Initial count 
(5/7/01) 

Final count 
(1/3/02) 

% plants with 
Sclerotinia wilt 

Untreated control 26 10 31c  

Oats 16 nt 23bc 

Broad bean 15 11 24bc 

Fumus 16 9 17ab 

BQmulch 25 7 3a 

Values with same letter are not significantly different at 5%. nt-not tested. 

In the final assessment for sclerotia levels in 
soil from Trial 1, even though BQ-Mulch 
and Fumus plots tended to have lower scle-
rotia levels, the differences between these 
and other treatments were relatively small 
(Table 1). 

 
This indicated that biofumigation by BQ-
Mulch and Fumus appeared to have little 
effect on the sclerotia viability in the soils.  
It is possible that the biofumigant crop resi-
dues act by inhibiting the mycelial growth of 
the pathogen instead.   
 
At the end of the trials, when the lettuce 
crops were ready for commercial harvest, 
relatively high levels of BQ-Mulch and Fu-
mus crop residue were still evident in the 
trial areas.  In contrast, there was little or no 
broad bean, broccoli or oat crop residue left 
in the soil. 
 
The noticeable improvement of the poor clay 
loam soil structure, with reduced crusting 
and cracking of soil surface and better water 
infiltration, especially in the BQ-Mulch plots 
in Trial 1, may be due to the slow decay of 
Brassica crop residues.  The long-term effect 
of the remaining Brassica crop residue on 
the mycelial growth of Sclerotinia is un-
known. 
 
In both trials, the broad beans generated 
relatively high quantities of crop residues, 
similar to those of the Brassica plants.  The 
differences observed in the soilborne dis-
eases appeared to be related to the increased 
organic matter alone.  
 
These trials were conducted as part of a 
three-year project funded by the vegetable 
growers’ levy and Horticulture Australia 
Ltd.  Plant analysis for isothiocyanates was 
conducted by Mark Shackleton at CSIRO 
Entomology, Perth. 
 
- Hoong Pung, Serve-Ag, Devonport (03 
6423 2044; hpung@serve-ag.com.au).  

Table 2.  Effects of green manures on subsequent lettuce marketability.  Trial 2. 

 Initial count 
(19/7/01) 

Mean no. scle-
rotes/200g soil 

% unmarketable 

Treatment % tip burn 
& soft rot 

% 
other* 

% 
Sclerotinia  

Untreated control 0 72a 24 4 0.4 

Broccoli 0.3 78a 19 3 0 

Broad bean 0 79a 19 1 0.9 

Fumus 0.3 88a 9 3 0.9 

BQmulch 0 74a 22 4 0 

Values with same letter are not significantly different at 5%. *Plants rejected due to physiological disorder. 

%  
market-

able 
lettuces 

Table 3.  Total ITC concentration in plants 
(µmol/g) 

Trial Variety Tissue ITC conc’n 

1 BQ Shoot 2.7 

Root 16.6 

Fumus Shoot 6.1 

Root 5.9 

BQ Shoot 2.7 

Root 42.2 

Fumus Shoot 32.2 

Root 23.4 
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