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Soil amendments on vegetable crops

This site was a collaboration between the Soil Wealth project, Botanical Resources Australia (BRA), 
Cradle Coast NRM and the Tasmanian Institute of Agriculture (TIA).
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Background
Over the past four years, the effect of pyrethrum marc on 
vegetable crops has been compared with biochar, oaten 
chaff and conventional fertilisers at a trial site in Tasmania. 
Pyrethrum marc is a waste product of pyrethrin extraction 
from dried flowers of the pyrethrum plant. The trial was 
set up at the University of Tasmania’s Forthside Vegetable 
Research Facility, in northwest Tasmania. Trials to date 
have shown that pyrethrum marc has potential as a soil 
conditioner and slow release source of nutrients.

Botanical Resources Australia (BRA) conducted the 
replicated field trial over 3 years at Forthside . The trial 
was planted with green bean, onion and broccoli crops 
grown in successive years, from 2012 to 2014. 

Following the initial three-year research project1, the site 
is now utilised as a Soil Wealth project demonstration 
site to assess longer-term effects of the amendments on 
subsequent crops in the rotation. The site is managed 
by BRA with additional funding support by Cradle Coast 
NRM.

This fact sheet outlines the main findings, as at November 
2016, including an economic evaluation.

You can follow progress at the demo site via the Soil 
Wealth webpage (http://www.soilwealth.com.au),  
or the demo site Facebook page 
(https://www.facebook.com/SoilWealthForthside).

Crops grown
The crop rotation for 2012 to 2016 for all treatments were 
as follows:

Table 1: Forthside crop rotation between 2012 and 2016 for all 
treatments

CROP PLANTING DATE HARVEST DATE

Beans Nov 2012 Feb 2013

Onions May 2013 Mar 2014

Broccoli Jul 2014 Dec 2014

Lettuce (iceberg) 11 Mar 2015 25 May 2015

Peas 20 Aug 2015 16 Dec 2015

Carrots 14 Jan 2016 8 Aug 2016

 1The original three-year project was funded by the Australian Government through the Action on the Ground program.

Key Messages
•	 Pyrethrum	marc	can	offer	benefits	as	a	soil	

conditioner	and	also	as	a	source	of	nutrients	
for	crops.	

•	 Amendments	can	provide	benefits	for	one	
or	more	years	after	application.	Therefore,	
soil	testing	and	monitoring	combined	with	a	
fertiliser	program	is	important	for	making	the	
most	of	the	economic	benefits.

•	 Based	on	the	crops	grown	and	yields	achieved	
in	this	trial,	if	pyrethrum	marc	was	$60-65/t	
delivered,	it	would	provide	at	least	similar	
returns	to	conventional	fertiliser.	Using	different	
application	rates	and/or	frequency/timing,	or	a	
combination	of	marc	plus	fertiliser	may	provide	
even	better	returns.	

•	 Further	demonstration	work	is	warranted	to	
assess	a	moderate	application	rate		
e.g.	2-4	t/ha	per	year	combined	with	fertiliser	
to	match	crop	requirements,	compared	to	
standard	fertiliser	practices.

•	 Allow	at	least	2-3	weeks	after	incorporation	of	
the	pyrethrum	marc	before	planting,	as	salts	
released	from	its	initial	mineralisation	may	
affect	susceptible	crops,	especially	if	using	
high	rates	of	marc.	
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Image 1: Onions (2013) Image 2: Broccoli (2014)

Treatments
Treatments included pyrethrum marc at three different rates, oaten chaff, biochar, commercial fertiliser and a nil 
treatment.  Each of the fertiliser and amendment treatments were split after the first crop, with one half of plots receiving 
no further application and the other half receiving further annual applications.  Each treatment is described in the table 
below.  
 
Table 2: Treatments at Forthside

TREATMENT NO. TREATMENT COMMENTS

T1 Commercial fert. - multiple Commercial fertiliser applied to each crop

T2 Commercial fert. - once only Commercial fertiliser applied for bean crop only (2012); then no further fertiliser 
applied

T3 Nil No fertiliser and no amendments applied

T4 Biochar 5t/ha - multiple

Treatments with multiple applications – amendments applied three times (2012, 
2013 & 2014). No fertiliser applied. No further amendments applied after 2014.

Treatments with single applications – amendments applied once only (Oct 2012). 
No fertiliser applied. No further amendments applied after 2012.

T5 Biochar 5t/ha - once

T6 Oaten chaff 25t/ha - multiple

T7 Oaten chaff 25t/ha - once

T8 Marc 100t/ha - multiple

T9 Marc 100t/ha - once

T10 Marc 50t/ha - multiple

T11 Marc 50t/ha - once

T12 Marc 25 t/ha - multiple

T13 Marc 25 t/ha - once

Image 3: Peas (2015) Image 4: Carrots (2016)
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Results
Yield results for each crop and treatment are listed in Table  
3 below, and summarised as follows:

Green	beans

Bean yield from the oaten chaff treatment was significantly 
less than for all other treatments. The beans had to be 
replanted because the seed drill suffered a blockage 
during the first planting, which led to an uneven plant 
population. Prior to the first planting being ploughed into 
the soil, it was apparent that plants that had emerged in 
the marc treatments were stunted and yellow compared 
to those in other treatments. The first planting took place 
about 10 days after marc incorporation. It is possible that 
salts released or a severe nitrogen draw down from initial 
mineralisation caused the stress. No such symptoms were 
observed in the second planting of beans, which were 
sown about 25 days after marc incorporation.

Onions

Onion yield from the marc treatments was significantly 
greater than that of other treatments. Yields from the 
biochar and chaff treatments were not significantly 
different to the controls T1 – T3. The higher yield was 
due to larger sized onions (i.e. not due to plant density or 
survival rate). The larger sized onions may have been due 
to a combination of improved soil fertility, crop nutrition 
and improvements in soil condition especially water 
holding capacity.

Broccoli

Broccoli yield response was similar to that of the onion 
crop, i.e. marc treatments yielding significantly more.  
In the marc treatments, not only was broccoli yield 
greater, but also quality was better (head firmness and 
smoothness). 

Lettuce

Lettuce yield was substantially greater in the treatment 
with multiple applications of marc at 100t/ha and also 
marc at 50t/ha. This was due to the size of lettuces 
and not plant density. The crop was planted later than 
normal practice, which may have affected yield results. At 
planting, soil structure was noticeably better in the marc 
treated plots, which may be an explanation for the better 
results in marc plots. 

Green	peas

There were no obvious differences in yield, except the 
yield for the 50t/ha marc (multiple) treatment was lower 
than that of other treatments, which is difficult to explain. 

Carrots

There were no obvious differences in gross yield.  There 
was high percentage waste in some plots. This was most 
likely due to being harvested later than expected (causing 
increased insect damage) and a heavy rainfall event that 
washed some soil away (causing green shoulders). As 
such, quality/grading data was ignored in the economic 
analysis. A figure of 20% waste was used for all 
treatments.

Table 3: Yields over the trial and demo site at Forthside over the 13 treatments

TREATMENT 
NO. TREATMENT

3 YEAR TRIAL (2012-2014) DEMO SITE (2015-2016)

BEAN YIELD 
(T/HA)

ONION YIELD 
(T/HA)

BROCCOLI 
YIELD (T/HA)

LETTUCE 
YIELD (T/HA)

PEA YIELD 
(T/HA)

CARROT 
YIELD (T/HA)

T1 Commercial fert. - multiple
20.5

76.5 6.9 8.9 9.5 117

T2 Commercial fert. - once only 44.9 2.2 2.1 11.5 109

T3 Nil - average 19.3 49.0 3.1 1.9 11.3 110

T4 5 t biochar/ha - multiple
18.0

38.7 2.1 2.9 11.7 119

T5 5 t biochar/ha - once 40.8 2.1 2.1 11.4 106

T6 25 t/ha oaten chaff/ha - 
multiple 15.5

57.8 3.2 6.8 10.8 111

T7 25 t/ha oaten chaff/ha - once 65.5 3.4 2.8 11.9 104
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TREATMENT 
NO. TREATMENT

3 YEAR TRIAL (2012-2014) DEMO SITE (2015-2016)

BEAN YIELD 
(T/HA)

ONION YIELD 
(T/HA)

BROCCOLI 
YIELD (T/HA)

LETTUCE 
YIELD (T/HA)

PEA YIELD 
(T/HA)

CARROT 
YIELD (T/HA)

T8 Marc 100 t/ha - multiple
20.0

129.0 11.4 29.5 9.1 122

T9 Marc 100 t/ha - once 96.2 9.4 9.1 11.3 116

T10 Marc 50 t/ha - multiple
19.1

119.4 9.6 17.2 7.6 125

T11 Marc 50 t/ha - once 82.8 4.8 4.9 10.8 122

T12 Marc 25 t /ha - multiple
17.7

105.7 7.2 6.8 10.6 111

T13 Marc 25 t /ha - once 69.2 5.2 2.8 10.0 104

Conclusion	on	yield	results
Pyrethrum marc resulted in increased yields, especially for the onion and broccoli crop. This is very promising given 
that no fertiliser was applied to any of the amendment treatments including those that only received one treatment 
application in 2012. There were less obvious differences in the pea crop (2015) and the carrot crop (2016).  The benefits, 
which were in non-leguminous crops, may be due to the nitrogen supplied by the pyrethrum marc. 

Summary	of	gross	margins	–	excluding	lettuce2

Lettuce data has been excluded from the gross margin analysis. The lettuce crop was not grown at the normal time of 
year and yield results for most treatments were extremely low. The following graphs illustrate the gross margin of each 
treatment compared to the normal fertiliser control.  

The results show that depending on the cost per tonne of the treatment, some of the pyrethrum marc treatments 
resulted in increased margins for the four-year period. Figure 1 illustrates a fixed price per tonne for the amendments, 
demonstrating a positive margin for the marc treatments in T9, T10 and T12. While Figure 2 highlights the effect of 
variable market rates for treatment costs on gross margins. 

Fine-tuning of the application rates and timing and balancing nutrients using fertilisers as required may result in even 
better margins.
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Figure 1: The increase or decrease in gross margin 
for 2012 to 2016 (four-year period) - compared to 
normal fertiliser control. Includes cost of biochar, 
oaten chaff and marc as at $50/t fixed price for all 
amendments, and spreading and incorporation costs 
of $30 to $50/ha depending on the application rate.
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Table 3 continued

 2  This data has been compiled to illustrate the potential economic benefits of using pyrethrum marc or other amendments. Note that 
the data should be used with caution as some treatments were not grown using standard crop management practices e.g. fertilisers.



Soil amendments on vegetable crops

Figure 2: The increase or decrease in gross 
margin for 2012 to 2016 (four-year period) - 
compared to normal fertiliser control. Includes 
cost of biochar ($75/t), oaten chaff ($50/t) and 
marc ($75/t), and incorporation costs of $30 to 
$50/ha depending on the application rate.

In four out of the six pyrethrum marc treatments, the margins were similar to or better than the normal fertiliser control. 
Marc at the rate of 100t/ha applied multiple times (T8), resulted in a lower margin due to the cost of the marc as well 
as spreading and incorporation costs. This is due to the high application rate. Marc at the lower rate of 25t/ha applied 
once (T13), resulted in a slightly lower margin compared to the fertiliser control but was still better than the nil fertiliser 
treatment. These results are promising given that no fertiliser was applied to any of the marc treatments and some only 
received marc once in 2012. Pyrethrum marc can offer benefits as a soil conditioner and also as a source of nutrients for 
crops.

What	is	pyrethrum	marc?
Pyrethrum marc is the shoot and flower material remaining after the extraction of insecticidal pyrethrins from pyrethrum 
crops for use in insecticides. Several thousand tonnes of pyrethrum marc are available annually in Tasmania. This 
material consists of about 50% carbon, 1.8% nitrogen as well as other plant nutrients.

COMPONENT RESULT

Carbon 48 %

Boron (S) 25 ppm

Calcium (Ca) 0.46 %

Copper (Cu) 4 ppm

Iron (Fe) 481 ppm

Magnesium (Mg) 0.45 %

Molybdenum (Mo) <1 ppm

Nitrogen (N) 1.82 %

Phosphorus (P) 0.13 %

Potassium (K) 1.20 %

Sodium (Na) 0.09 %

Sulphur (S) 0.07 %

Zinc (Zn) 13 ppm

NUTRIENT APPLIED AT A RATE OF 10,000 KG/HA

Carbon 4,830.00 kg

Boron (S) 0.25 kg

Calcium (Ca) 46.00 kg

Copper (Cu) 0.04 kg

Iron (Fe) 4.81 kg

Magnesium (Mg) 45.00 kg

Molybdenum (Mo) - kg

Nitrogen (N) 182.00 kg

Phosphorus (P) 13.00 kg

Potassium (K) 120.00 kg

Sodium (Na) 9.00 kg

Sulphur (S) 7.00 kg

Zinc (Zn) 0.13 kg

Horticulture Innovation Australia Limited (Hort Innovation), Applied Horticultural Research Pty Ltd (AHR) and RM Consulting Group (RMCG) make no representations 
and expressly disclaims all warranties (to the extent permitted by law) about the accuracy, completeness, or currency of information in this fact sheet. Users of this  
material should take independent action before relying on it’s accuracy in any way.
Reliance on any information provided by Hort Innovation, AHR or RMCG is entirely at your own risk. Hort Innovation, AHR or RMCG are not responsible for, and will not be liable for, any loss, 
damage, claim, expense, cost (including legal costs) or other liability arising in any way (including from Hort Innovation, AHR, RMCG or any other person’s negligence or otherwise) from your 
use or non-use of information from projects: VG13076 Soil condition management – Extension and capacity building; VG13078 Extension of Integrated Crop Protection or from reliance on 
information contained in this material or that Hort Innovation, AHR or RMCG provides to you by any other means.

Control

T2

T3

T4
T5

T6

T7

T8

T9

T10

T11

T12

T13

-‐14,000

-‐12,000

-‐10,000

-‐8,000

-‐6,000

-‐4,000

-‐2,000

0

Gr
os
s	  
m
ar
gi
n	  
5	  
cr
op
	  r
ot
at
io
n	  
re
la
tiv
e	  
to
	  c
on
tr
ol
	  (
$)

pH Water 1:5 H20 - 5.78 
pH CaCI2 1:5 CaCI2 - 5.28

Page 5

Table 4: Nutrient analysis of pyrethrum marc


