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Cover Crop Dem
o 2020

Site prepared February 12,2020 and sow
n by hand, and raked in on February 13,2020.

A
n area of com

paction, covering ¼
 of the length of each plot, w

as created by tractor trafficking back and forth.



Cover Crop Dem
o 2020

Six cover crop dem
onstration plots w

ere established, based on exam
ple needs/scenarios for cover crops.  

These w
ere:

1
N

em
atode Suppression

2
Feed Production

3
W

eed Suppression

4
Soil Conditioning

5
Pathogen Control

6
N

itrogen Fixation



Cover Crop Dem
o 2020

O
ver

the
course

oftw
o

m
onths,the grow

th of these covers w
as recorded visually, in order to dem

onstrate grow
th rates, 

plant characteristics and root architecture for cover m
ixes that target specific objectives.

Site conditions
over the tw

o m
onths provided exceptional autum

n grow
th w

ith m
ild tem

peratures and above annual 
rainfall.

Brassica’s
w

ere
very

quick
to

germ
inate,along w

ith the lupins.  

M
ost of the larger legum

e seeds w
ere late to germ

inate, m
ost likely attributed to the hand sow

ing and raking in of seed, 
w

hich did not provide the ideal sow
ing depth and ‘seed to soil’ contact that w

as required.

Trafficking
prior

to
sow

ing
did

im
pact

on
germ

ination
and

crop
perform

ance
for

m
ost

cover
crop

m
ixes.

The
soil

conditioning
blend perform

ed the best under these circum
stances, m

ost likely due to their ability to push strong tap roots 
dow

n through com
pacted soils.



1. N
em

atode Control
N

em
at  (Eruca sativa)

Terranova W
hite O

il Seed Radish  (Raphinussativa) 



Feb 20,                               M
arch 12,      

M
arch 23,                

A
pril 7 2020                           A

pril 22 2020



Four w
eeks grow

th -M
arch 12, 2020

Nem
at: 

This biofum
igant is a nem

atode catch crop w
ith dual action -

root exudates 
attract pest nem

atodes &
 suppresses reproduction or kills nem

atodes w
ithin 

roots, then secondary kill can be achieved upon m
aceration.

Terranova w
hite oilseed radish:

This is a fantastic all purpose biofum
igant.  G

ood at suppressing a w
ide range of 

diseases and resistant to Root Knot and Root Lesion nem
atodes.

These
biofum

igants
can

be
planted

on
their ow

n, or as a m
ix to help supress 

nem
atodes.  Planted

as
a

m
ix,the

soilbenefits
from

differing root architectures 
and exudates that assist w

ith im
proving soil structure and overall soil biology. 

N
em

at w
hen grow

n in a m
ix typically presents as an ‘understory’ plant, being 

m
uch sm

aller in grow
th.  W

hen sow
n as a m

onoculture, N
em

at grow
th is very 

strong w
ith greatly increased tap root grow

th.



N
o Traffic                                    Trafficking &

 Com
paction

April 7 2020



N
o Traffic                           

Trafficking &
 Com

paction

April 22 2020



2. Feed Production
Tam

a Rye G
rass  (Lolium

m
ultiflorum

)
Pasja Leafy Turnip  (Brassica napus

x Brassica
oleracea) 

Tonic Plantain  (Plantago
lanceolate)

Tucana Forage O
at (Avena

sativa)



Feb 20,                      
M

arch 12,                               M
arch 23,                      

A
pril 7,                               A

pril 22, 



Tucana
Forage

O
ats:

Large broad leaf oat for grazing, hay &
 silage.  M

id to late flow
ering, m

ultiple 
grazings, suitable for m

ix w
ith legum

e, suitable for cattle and sheep.

Tam
a Rye:

W
inter grow

ing italian
ryegrass, annual -biennial.  Com

m
only used annual 

rye, but new
er varieties can produce higher yields (H

ogan >1TD
M

/ha over 
Tam

a)

Pasja Leafy Turnip:
Fast establishing forage brassica

offering
m

ultiple grazings. H
igh D

M
 yields, 

m
inim

al bolting for Pasja2. Suitable for all cattle and sheep.

Tonic Plantain:
M

ineral rich perennial grazing herb. Year round production, good cool season 
grow

th.  D
eep root system

, assists soil conditioning and drought hardiness.

These crop varieties w
ere chosen in the feed production m

ix as exam
ples 

that are com
m

only grow
n in the region that w

ould provide good grow
th, 

m
ultiple grazings

and
w

ould be suitable for both sheep and cattle.
In

this
instance,the oats

and rye grass outcom
peted the plantain, w

hich from
 

the beginning w
as m

uch slow
er to germ

inate.
The

Pasja leafy
turnip did not germ

inate at all.  This is m
ost likely attributable 

to old seed w
ith poor germ

.  A
 good lesson to learn –

alw
ays check the 

viability of your seed if you have had it lying around for a long tim
e, or stored 

inappropriately.
Four w

eeks grow
th -M

arch 12, 2020



N
o Traffic                                    Trafficking &

 Com
paction

O
ats M

arch 23

April 7 2020



N
o Traffic                                    Trafficking &

 Com
paction

April 22 2020



3. W
eed Suppression

N
em

at  (Eruca sativa)
Caliente 199 (Brassica juncea)
Saia O

ats (Avena
strigosa)

Buckw
heat

(Fagopyrum
 esculentum

)



Feb 20,                       
M

arch 12,              
M

arch 23,                  
A

pril 7                                 A
pril22



Four w
eeks grow

th -M
arch 12, 2020

Saia O
ats:

Fast establishing oat, fine stem
m

ed, suitable for grazing, hay and 
silage. G

ood regrow
th follow

ing grazing.  Tolerates acid soils and is 
allelopathic assisting w

ith w
eed suppression.

Buckw
heat:

Fast establishing grain that suppresses w
eeds, attracts insects, and 

helps to release P bound in soils.  Im
proves top soil tilth and fertility.  

A
llelopathic, breaks dow

n quickly, fast release of nutrients.  G
ood 

quick sum
m

er crop to replace bare fallow
. Sets seed very quickly.  Best 

m
ow

n 2 w
eeks prior to flow

ering. Can thrive in cooler clim
ates.  

Caliente 199:
Fast establishing biofum

igant brassica very high in specific 
glucosinolates.  Rapid grow

th suppresses w
eeds, &

 production of ITC's 
upon m

aceration assists w
ith killing soft seeded w

eed seed.  

Nem
at:

N
em

atode catch crop -dual action -
root exudates attract pest 

nem
atodes &

 suppresses reproduction or kills nem
atodes w

ithin roots, 
then secondary kill upon m

aceration. 



N
o Traffic                                    Trafficking &

 Com
paction

Buckw
heat M

arch 23

April 7 2020



N
o Traffic                                    Trafficking &

 Com
paction

Buckw
heat M

arch 23

April 22 2020



4. Soil Conditioning
Tillage Root M

ax Rye grass  (Lolium
sp)

Tillage Radish (Raphinussativus)
Blue Lupins  (Lupinusconsentinii)



Feb 20,                  
M

arch 12,                  
M

arch 23,              
April 7 

April 22 



Four w
eeks grow

th -M
arch 12, 2020

Tillage R
oot M

ax R
ye grass  (Lolium

sp)
Tillage R

adish (R
aphinus

sativus)
B

lue Lupins  (Lupinus
consentinii)

Tillage radish:
Large tuber and tap root.  Fast establishm

ent, first 
grazing in 5 -6 w

eeks.  2 -3 grazings
possible 

before m
aturity. Suitable for all cattle and sheep. 

D
rought hardy.

Tillage root m
ax (rye):

H
ighly palatable variety of rye grass, bred 

specifically for deep fibrous root system
.  Late 

m
aturity, densely tillered

diploid.

Blue Lupins:
D

eep tap-rooted legum
e.  H

elps to free P bound to 
soils.  H

igh protein feed source, but seeds are hard 
and can therefore cause w

eed issues.

Tillage radish and tillage root m
ax are w

ell paired 
for a cover crop, w

ith their differing root 
architectures, large deep tap root and fibrous 
system

, com
plim

enting the im
provem

ent of soil 
health.  Blue lupins can have an equally strong 
healthy tap root, assisting w

ith soil structure and 
nutrition.
In

this
m

ix,the
tillage

radish
outcom

peted
the 

rootm
ax rye and lupins to a large degree, but w

as 
the one cover crop that overcom

e the com
paction 

caused from
 trafficking.



N
o Traffic                                    Trafficking &

 Com
paction

April 7 2020



N
o Traffic                                    Trafficking &

 Com
paction

April 22 2020



5. Disease Suppression
N

em
at  (Eruca sativa)

Caliente 199 (Brassica juncea)
Cereal Rye (Secale cereale)



Feb 20,                  
M

arch 12,                       
M

arch 23,                        
April 7                                  April 22



Four w
eeks grow

th -M
arch 12, 2020

Caliente199:
Fast establishing biofum

igant brassica very high in specific glucosinolates.  
Rapid grow

th suppresses w
eeds,  production of ITC's upon m

aceration 
suppresses m

any diseases.  Can host Root Lesion nem
atodes, and be 

susceptible to sclerotinia if m
acerated post flow

er drop.   Can host club 
root.

Nem
at:

N
em

atode catch crop -dual action -
root exudates attract pest 

nem
atodes &

 suppresses reproduction or kills nem
atodes w

ithin roots, 
then secondary kill upon m

aceration. Can host club root.

Cereal Rye (Ryecorn):
A

 versatile w
inter hardy cover crop. Early m

aturing, scavenges nutrients 
(N

 &
 K), suppresses w

eeds, green m
anure, hay or silage, good w

inter or 
spring grazing.  Reduces pest insects, Root Knot N

em
atode, and is less 

susceptible to disease than any other cereal.  Cereal rye m
ulch has 

reduced disease in som
e cropping rotations.

These
three varieties are exam

ples of cover crops that can be grow
n to 

help suppress diseases,although they
act

in
different

w
ays.

Caliente and
N

em
at

are
biofum

igants, specialty cover crops bred to specifically release 
biocidal com

pounds to assist w
ith disease suppression. For greatest 

efficacy they should not be m
ixed or ‘w

atered dow
n’ w

ith other crops.   
Cereal rye is a good exam

ple of a cover crop that provides great biom
ass 

and does not host m
ost diseases, and can be established m

uch later that 
biofum

igants being highly tolerant of colder clim
atic conditions.



N
o Traffic                                    Trafficking &

 Com
paction

April 7 2020



N
o Traffic                                    Trafficking &

 Com
paction

April 22 2020



6. N
itrogen Fixation

Blue Lupins  (Lupinusconsentinii)
M

organ Peas (Pisum
 sativum

)
Sm

all seeded Faba Beans (Vicia
faba)

M
orava Vetch (Vicia

Sativa)



Feb 20,                         M
arch 12,                                M

arch 23,                        
A

pril 7



Four w
eeks grow

th -M
arch 12, 2020

Blue Lupins:
D

eep tap-rooted legum
e, fixes N

 &
 helps to free P bound to soils.  H

igh protein 
feed source, but seeds are hard and can therefore cause w

eed issues.

Tic Beans:
N

itrogen fixing, tolerates acid and w
aterlogged soils better than m

ost legum
es.  

V
igorous early grow

th helps to suppress w
eeds.  D

ecreases take-all and CCN
, so 

good cover prior to cereals.

M
organ Peas:

Late flow
ering D

un type of field pea, N
 fixer. G

reen m
anure in cereal 

production, forage, hay or grain.  G
ood w

eed suppressor, tall scram
bling bulky 

vegetative grow
th.

M
orava Vetch:

H
igh perform

ing soft seeded vetch. Fixes N
.  V

igorous grow
th, good palatability, 

suitable for green m
anure in cereal production, forage, hay . G

ood disease 
resistance.

This cover crop w
as very slow

 to germ
inate, but did bulk up after tw

o m
onths 

of grow
th, w

ith even perform
ance from

 each.  Root developm
ent w

as strong 
and healthy, w

ith good nodulation occurring.  The vetch really kicked in 
throughout

the
last

few
w

eeks
ofgrow

th,clim
bing up am

ong the architecture 
of the tic beans and lupins.  This cover did how

ever perform
 poorly in the area 

of com
paction caused from

 trafficking.



N
o Traffic                                    Trafficking &

 Com
paction

April 7 2020



N
o Traffic                                    Trafficking &

 Com
paction

April 22 2020



•
Penetrom

eter m
easurem

ents w
ere taken four tim

es along the length of each cover crop dem
o

•
The third reading for each cover crop w

as taken in the area w
here trafficking w

as sim
ulated

•
Trafficking w

as undertaken w
hen soils w

ere very dry, therefore m
inim

al com
paction w

ould have occurred 
com

pared to trafficking undertaken on w
et soils

•
The colour coding on the chart, green through to red, indicates m

inim
al resistance to penetration through to 

greatest resistance w
here plant roots w

ill struggle to push their roots dow
n

•
Trafficking under dry conditions still im

pacted on the grow
th of crops, particularly on the larger seeded covers, 

w
here seed depth at sow

ing w
as not achieved

Trafficking &
 Com

paction



Depth
0

2.5
5

7.5
10

12.5
15

17.5
20

22.5
25

27.5
30

32.5
35

37.5
40

42.5
45

1
316

632
912

912
807

1895
2491

2140
2632

2807
2140

2632
2983

35
2

140
175

246
351

632
4035

4000
3930

3930
3720

3544
4176

3439
4281

3
561

632
912

1018
1790

3018
2702

3474
4

175
246

456
632

1755
2281

2035
3088

4000
5

105
140

526
737

983
2316

2772
3193

4106
3263

6
386

211
667

2316
3018

2983
2912

3088
3965

1333
7

175
597

912
912

947
1965

2842
3193

3404
4106

3649
4316

8
175

175
105

211
246

1053
2562

3228
4281

9
140

211
456

561
1123

1965
3544

3263
3158

10
246

246
1544

1755
1579

1719
2351

2807
3298

2912
11

316
702

632
667

1404
1579

2246
2772

3614
12

175
281

386
316

316
316

386
983

2842
3895

3755
4070

13
105

175
281

491
772

807
912

1930
2597

2912
2702

3123
14

105
105

211
246

386
1404

2246
2176

3579
4035

2246
15

175
456

877
877

1053
1158

1509
2421

3684
16

35
105

246
351

1018
1790

2597
17

35
35

105
246

491
1474

1965
2491

2877
3158

4106
18

105
175

281
491

772
1228

3544
4562

4141
4421

4597
19

140
281

947
912

947
1860

2807
2772

2807
3614

20
35

35
351

351
105

105
2035

2176
2632

2877
2491

2807
3158

21
70

211
246

281
281

1193
1544

1333
1298

1895
2912

3228
4000

4702
22

140
140

246
456

912
1509

2281
2842

3509
2386

23
351

877
1088

1158
1509

2702
3404

3263
4035

3579
24

70
105

175
351

351
983

2035
3123

3579
4492

70
105

316
597

1088
2211

2597
3544

3860
G

razed Turnips

Nematode 
Control

Feed 
Production

Weed 
Suppression

Soil 
Conditioning

Disease 
Suppression

Nitrogen 
Fixation

Penetrom
eter m

easurem
ents

A
s a rule of thum

b, m
easurem

ents greater than 
2000KPa indicates an upper level of 
com

paction to w
hich plant root penetration is 

im
peded. A

cross the plots an average root zone 
depth of 15cm

 w
as w

here m
ost resistance 

above 2000KPa occurred.



Trafficking &
 Com

paction
A

fter
tw

o
m

onths
of

grow
th,

all
plant

m
aterial,

above
and

below
ground,

w
as

rem
oved

from
0.5m

square
plots

from
trafficked

and
non-trafficked

areas.
W

et
w

eights
w

ere
recorded

for
each,

along
w

ith
general

plant
heights,

and
biom

ass
per

hectare
then

calculated.
From

w
et

w
eights

and
plant

heights
m

easured
for

m
ost

cover
m

ixes,
there

w
as

im
proved

plant
grow

th
and

associated
m

ore
biom

ass
w

here
trafficking

did
not

occur.
The

soil
conditioning

cover
w

as
the

exception,
w

ith
increased

w
eights

m
ostly

attributable
to

strong
grow

th
oftap

roots.
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Cover Crop Biom
ass H

agley Farm
 School 2020

W
et W
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W

et W
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