Plant Protection Ouarterly Vol. 1(2) 1985 79

REVIEWS

....

Distribution of Echium plantagineum L. and its
association with pyrrolizidine alkaloid poisoning
in horses in New South Wales
J. J . Dellow and J . T. Seaman
New South Wales Department of Agriculture, Agricultu ral Research and Veterinary
Centre, Forest Road , Orange, New South Wales 2800

Summary
A survey of local government areas
throughout New South Wales was conducted to define the distribution and
abundance of E. plan/agineum during
spring-summer 1983-84. The survey
revealed the plant to be widespread
throughout the State, with heavy infestations being concentrated in central
and southern New South Wales. The
plant is proclaimed noxious in 73 of the
140 local governme nt areas surveyed.
Independently, tbe New South Wales
Department of Agriculture's Veterinary
Laboratory records were reviewed to
determine the plant species associated
with pyrrolizidine alkaloid (P.A.)
poisoning in horses throughout the
State. These records showed E. planlagineum to be the most significant
cause. A good relationship was found
between the intensity of occurrence of
E. planlagineum and the number of
confirmed cases of P.A. poisoning in
horses throughout New South Wales.

Introduction
Three herbaceous species of the genus
Echium occur as weeds in New South

Wales. The most important and most
widespread is Echium planlagineum L.
(syn. E. Iycopsis L.), commonly known
as Paterson's curse or salvation jane.
The other species are E. vulgare L.,
viper's bugloss and E. ilalicum L.,
Italian bugloss. In New South Wales,
E. vulgare is common only on the central and so uthern tablelands, whilst E.
italicum is found occasionally in the

south of the State a long the Corowa to
Albury road and near Young (piggin
I 977a).
In this paper we desc ribe the
distribution and abundance of E.
plantagineum, as ascertained from a
questionnaire survey of local government areas of New South Wales.
The plant
E. p lanlagineum is an erect, hairy,

winter/ spring annual or occasionally
biennial forb growing to 1.2 m high.
The growth of the plant is particularly
favoured by a late summer/ early
autumn break followed by winter and
early spring rains. Flowering generally
occurs from October to December, but
some plants in flower can be found
during all months, particularly along
roadsides.
The problem
The palatability and value of E. planlagineum as a fodder is a controversial
subject. Piggin (1977 b) showed E. plantagineum to have a similar nutritive
value to Trifolium sublerraneum L.
and considered it a useful forage for
li vestock. C unningham el al. (198 1)
state that in New South Wales it is a
weed with few favourable characteristics. However, apiarists and some
graziers consider it to be a valuable
plant. It is particularly attractive to
honey bees producing large quantities
of light honey and a high quality pollen
important in the nutrition of bees. In
many areas it is alleged to produce

valuable fodder in the critical latesummer period.
E. plantagineum contains up to
10 retronecine-based pyrrolizidine
alkaloids (Peterson 1984) which are
potentially hepatotoxic to grazing
animals (Bull 1961). E. planlagineum
has been reported to poison a variety
of livestock species. For example, sheep
mortalities du e to hepatogenous
chronic copper poisoning following the
consumption of E. planlagineum have
been recorded in South Australia (St
George-Grambauer and Rac 1962) and
in the Riverina and Central West areas
of New South Wales (Bull el al. 1956;
Seaman 1985). Sharrock (1969) and
Seaman (1978) reported direct pyrrolizidine alkaloid poisoning in horses and
Seaman and Walker (1984) reported
mortalities in cattle and horses in New
South Wales, both following the grazing of E. planlagineum. Toxicity has
been demonstrated experimentally in
pigs fed a diet containing 15"70 E. planlagineum (Peterson 1984) and in rats
fed 20-40% E. planlagineum (Peterson
and J ago 1984).
Status as a noxious plant
All three Echium species are proclaimed noxious plants under the Local
Government Act, 1919 (Anon, 1919).
Echium spp. are declared noxious
weeds in 73 of the 140 surveyed local
government areas in New South Wales.
Under the 'Seeds Act 1982' and 'Regulation. Seeds Act 1983 ', Echium spp.
are declared weeds and as such their
presence in seed must be indicated; the
number of Echium spp. seed per kilogram must a lso be stated on the label
of the container.

Method
Planl dislribulion

A questionnaire survey was conducted
by the New South Wales Department
of Agriculture's Noxious Plant Advisory Officers in early 1984. Information
was so ught from weed control bodies
in 140 local government areas in New
South Wales (including the A.c.T.). The
Sydney Metropolitan area was not surveyed. The area of the individual local
government a reas varied in size from
Gou lburn City, which is the smallest of
the non-metropolitan municipalities
(54 km'), to the largest shire, Cent ral
Darling (52 000 km').
Respondents to the survey were
required to indicate the degree of
infestation of E. plan/agineum on
private property specifying one of four
categories, namely: I, heavy (numerous
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dense infestations); 2, medium (numerous isolated plants or occasional dense
infestations); 3, light (scattered isolated
plants, i.e. recording that it ocCurs
in the shire); and 4, nil (no plants
present).
The method was similar to that of
other weed surveys conducted in New
South Wales (Campbell 1977). By relying on the four Noxious P lant Advisory Officers to contact weed officers in
their region, a fast and cheap method
was used to ensure a 100"70 response.

Pyrrolizidine alkaloid poisoning
in horses
Independently, a review of pyrrolizidine
alkaloid (P.A.) poisoning in cattle and
horses in New South Wales was undertaken in early 1984 (Seaman and
Walker 1984). This was based on information collected from the files of the
Department of Agriculture's Regional
Veterinary Laboratories at Armidale,
Glenfield, Orange, Wagga Wagga and
Wollongbar for the 6-year period
1978- 1983. Diagnosis of pyrrolizidine
alkaloidosis was based on field postmortem findings and histological
examination of liver and other organs
to determine whether typical pathological changes associated with P.A .
poisoning were presenL The grazing
history, including the plant species
involved, was determined from the field
report supplied by the submitting
veterinarian.
The data collected on P.A. poisoning in horses is present in this paper to
establish the relationship between the
distribution of P.A,containing plants
and mortalities in horses. Horses are
considered to be relatively susceptible
to these alkaloids (Hooper 1978) and,
accordingly, provide a sensitive indicator of livestock poisoning. Each 'case'
represents a mortality investigation
with submission of pathological material to a laboratory. The largest number
of deaths in one 'case' was 14 horses,
but by far the majority of investigations involved individual mortalities.
Where the plant species involved was
not indicated but where laboratory
examinations revealed pathological
changes typical of P.A. poisoning, the
plant source of pyrrolizidine alkaloids
has been classified as 'not stated'.

Table 1 Density of infestation of E. plantagineum, ooxious status and number
of confirmed cases of pyrrolizidine alkaloid (P .A.) poisoning in horses in New
South Wales on a statistical region basis
Category
Statistical
regions

(no. of shires)

1 Sydney

2 Hunter
3 lllawarra
4 Ri chmond-Tweed
5 Mid North Coast
6 Northern
7 North Western
8 Central West
9 South Eastern
10 Murrumbidgee
11 Murray
12 Far West

Total
It.

2

3

4
4

2
9
3

4

Confirmed cases of P .A.
poisoning in horses
Paterson's
cu rse

Not
slated

Other

4

2

12
2

2

7

18
4

5

6

6

I
6
9

6
8
4

26

55

10
2
5
2
10

3

19

3

2

5

29

15

15

I

2

8

5

10

8
2

73

42

29

2

Fireweed (S. modogascoriensis);

B

55

4

3

Heliotrope (H . eurQpaeum).

infestations of E. plantagineum, while
medium and light intensities each occur
in another 55 areas (391170). Four of the
local government areas (3%) (in coastal
areas) had no E. plantagineum.
E. planlagineum is more abundant
in central and southern New South
Wales (Table I). These results are similar to those obtained by Jacobs and
Pickard (1981) and Piggin (l977a).
Some 85% of the heavy infestations
were found in the central and southern
areas of the State. The medium and
light infestations were more evenly distributed, probably because of tbe
severe drought conditions prevailing
prior to the date of survey, and reftect
post-drought establishment of E. plantagineum. The central and southern
areas of the State account for 43% of
the medium in festations and 40% of
the light infestations.
Some 52% (73 out of 140) of the
local government areas surveyed have
Echium species declared as noxious
plants (Anon. 1919). Table I and Figure
1 give the noxious status of E. plantagineum in the local government areas
and statistical regions. It may be noted
that 49% of the noxious declarations
for E. plantagineum were in northern
New South Wales where the plant bas
a lighter infestation density.

Results

Plant distribution
E. plantagineum is widely distributed
throughout New South Wales (Figure
1). Table I, based on the statistical
regions, shows that 26 (19%) of the
local government areas have heavy

Noxious
statu s
(no. of shires)

Pyrrolizidine alkaloid poisoning
in horseS
The distribution of pyrrolizidine
alkaloid poisoning cases in horses,
based on plant species involved and the
geographical statistical region, is given
in Table I. The review of laboratory

records showed 42 cases of confirmed
P.A. poisoning in horses directly
associated with grazing E. plantagineum over the 6-year period 1978- 1983.
Moreover, there were 29 cases (39%) in
which the plant species was not stated
but, except for a single instance in the
Maitland shire, all occurred in local
government areas where E. plantagineum has either a medium or heavy distribution. There were only three cases
(4%) of P.A. poisoning in horses where
E. plantagineum was clearly not
involved. These included one case of
fireweed (Senecio madagascariensis
Poir.) poisoning from the Gloucester
shire and ooe case of heliotrope (Heliotropium europaeum L.) poisoning
from each of the Parkes and Narrandera shires.
Of the 42 cases of confirmed P.A.
poisoning in horses associated with
grazing E. p lantagineum, 33 (79%)
were diagnosed in shires with a heavy
plant density (category 1). Eight cases
(19%) were diagnosed from shires with
a medium plant density (category 2),
while there was only one case (3 %)
confirmed in a local government area
where the plant species has only a light
density (category 3, A.c.T.).
Twenty-nine cases (69%) of P.A.
poisoning in horses associated with
grazing E. plantagineum were confirmed from the Central West of New
South Wales (Figure I, Table 1). These
included l4 cases from the Bathurst
City area, four from each of Orange
City and Evans shi re, three cases from
Cowra shire, two from Forbes shire and
one from each of Cahonne and Weddin
shires. These ocal government areas
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Figure 1

Map
Ref.

No_

Distribution of Echium planragineum in New South Wales on a local government area baSIs

Local
Government
Area

Category t (heavy)
71 Dubbo
73 Mudgee
74 Narromine
77 Wellington
78 Bathurst City
82 Cowra
84 Forbes
85 Lachlan
88 Orange Clly
9, Weddln
'08 Young" A
110 Coolamon
113 Gundagal A
117 Lockhart A
118 Murrumbidgee
'2, Tumut A
,22 Wagga Wa~gaA
,23 Albury City
125 Berrigan A
,26 Conargo
,27 Corowa
' 28 Culcai rn A
'29 QenihquinA
'30 HolbrookA
, 3, HumeA
' 36 Wakool
Category 2 (medium)
2 Camden City'
3 Campbelltown City"

56
,4
15
16
20
44
45
46
47
48
49
50
51
52
54
55
56
57
58
59
6'
62
63
64
69
70
72

76
79
80
8,
83
89
90

HawkesburyA
WoliondillyA
Merriwa A
MurrurundiA
MuswelibrookA
Scone A
Armidale CityA
Barraba A
Bingara A
DumaresqA
Glen Innes"
Gunnedah A
Guyra A
InvereliA
Manilla A
Narrabri A
Nundle A
ParryA
QUlrindl A
SevernA
Tamworth CltyA
UraUa A
WaJcha A
Yaliarol A
Bogan
Coonabarabran
Coonamble
G ilgandra
Warren
Bland
Blayney
Cabonne
Evans
Parkes
RylSl.one

95
97
99
,00
101
107
109
111
112
114
115
116
119
120
,32
,33
' 34
,35

Boorowa A
Crookwell A
Goulburn CityA
GunningA
Harden
YassA
CarrothOOI
Cootamundra A
Griffith

Hay
Junee"
Leelon
Narrandera
Temora A
Jerildene
Murray'
Tumbarumba A
Urana

,

Category 3 (light)
Blue Mountains
7 Wyong
8 Cessnock"
9 Dungog A
' 0 Great Lakes A
11 Gloucester"
, 2 lake Macquarie
13 Maitiand A
17 Newcast le A
'8 PM Stephens A
19 Singleton A

21
23
24
26

Klama
Shoalhaven
Wingecarribee A
Balhna

27
28
29
30
31
32
33
34
35
37
38
39
40
4,
42
43
53
60
65
66
67
68
75
86
87
92
93
94
96
98
, 02
103
,04

105
'06

Byron
Casino
Kyogle
Usmore
Richmond River
Tweed
Bellingen
Coffs Harbour
Copmanhurst
HastlngsA
Kempsey
Maclean
Nambucca
Nymbolda
Taree A
Ulmarra
Moree Plains
Tenterfield A
Bourke
Brewarnna
Cobar
Coolah
Walgett
Lithgow
Oberon
A.C .T.
Bega ValleyA
Bombala A

Cooma Monaro A
EurobodallaA
Mulwaree A
Queanbeyan City"
Snowy RiverA
TaUaganda A
Yallowlumla A

,24
' 36

' 37
138
,40

Balranald A
Bloken Hill City
Windouran A
Wentworth
Central Darling Shi re

Category 4 (Ni l)
4 Gosford
22 Shellharbour
25 Wollongong A
36 Grafton City
Statistical Regions
1 Sydney
2 Hunter
3 IIlawarra
4 Richmond- Tweed
5 Mid North Coast
6 Northem
7 North Western
8 Central West
9 South Eastern
10 Murrumbidgee
11 Murray
12 Far West

A NOXIOUS declaration
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have a heavy E. plantagineum density
of the plant (category I), except for the
Eva ns and Cabo nne shires which have
a medium plant density (category 2).
The Murrumbidgee region had the next
highest number of cases (8 (190/0»,
with mortalities being confirmed from
five of the six shires where E. plantagineum has a heavy density (category
I) in that region. In the North Western
region one case was confirmed from
each of the Dubbo and Mudgee shires
which have a heavy plant density
(category I). In th e Murray region one
case was confirmed from the Albury
Ci ty (category I) and Jerilderie
(category 2) shires while from the
SOUlh Eastern region one case was
confirmed from the A.c.T. (category 3).
On a statisti cal region basis, all of
the regions with a heavy density (catego ry I) of E. plantagineum (regions 7
to II; Table I) had some cases of
confirmed P.A. poisoning in horses
associated with grazing E. plan lag ineum. Thirteen of the 26 shires (50%)
with a heavy plant density (category I)
had confirmed cases of P.A. poisoning
associated with grazing E. plantagineum, while in two shires (Young
a nd Coolamon) P.A . disease was confirm ed, but the pla nt species was not
stated. The majo rity of the remaining
II shires where E. plantagineum had a
hcavy density but from which cases of
P.A. poisoning in horses were not diagnosed, a re in the more extensively
grazed Murray region (Figure I).

Discussion
E. planlagineum is now more widespread in New South Wales than previo usly recorded (piggin 1977a; Jacobs
a nd Picka rd 198 1). Piggi n (I 977a)
mapped E. plantagineum in Australia
from plant specimens lodged at various
herbari a a nd institutes throughout th e
cou ntry. He showed that in New South
Wales there was a mo re intense record
o f specimens o f E. planlagineum
collected from the centra l and south e rn areas. Jacobs a nd Pickard (1981)
in dicated that E. planlagineum was
present in all botanical subdivisions o f
mainland New South Wa les with the
excepti o n o f the No rthern Tablelands
and the Fa r South Western Plains.
Their records indi ca te the plant eit her
did not occur, o r had not been collected, in these su bdi visions.
Our survey provides a n estimate or
the di stribution and ab undance of the
~pcdcs in New South Wa les in the
IYK3 - K4 season. Previous surveys a nd
censcs a re historica l records showing
where 1::. planla,f.!. illeu/1/ speci men s had
been coll ected over a usually long

period. They did not indicate the extent
o r density of the plant population.
Noxious plant declarations have no
relatio nship to the extent or intensity
of infestation. In several local government areas where E. planlagineum had
a heavy infestation, the plant is not
declared noxious. We conclude that the
weed control authorities considered
that the extent of the problem is
beyond the economics and practicability of control, and thus did not favour
declaration. Other local government
weed control authorities such as the
Hunter and Northern regions, where E.
plantagineum is not dense, may consider, by having the plant declared
noxious, that they have the authority
and capability under the Local Government Act, 1919 (Anon. 1919) to arrest
the further spread of the species.
The review of laboratory records
show E. planlagineum to be the most
significant cause of pyrroli zidine
alkaloid (P.A.) poisoning in horses in
New South Wales over the 6-year
period 1978-83. There is a strong and
direct association between the distribution of the plant species and the
number of confirmed cases of P.A.
poisoning in horses.
The diagnosis of P.A. poisoning in
this review is based on pathological
examination of specimens submitted to
the laboratory by field veterinarians.
Typical changes attributab le to P.A .
poisoning (Hooper 1978) were demonstrated by histologica l examination of
liver and other tissues in 74 cases. It is
highly likely that more cases occurred
but did not receive veterinary investigation andlor laboratory confirmation,
and thus were not considered in this
reVIew.
Twenty-six of the 29 cases, where the
grazing history was incomplete and the
plant species was not stated, occurred
in local government areas where E.
plantagineum has either a heavy or
medium density; probably the species
contributed to the mortality in these
areas. Of the 42 cases directly associated with E. plantagineum, 41 (98%)
were reported from local government
areas where the plant has either a heavy
or medium density.
In the Central West region, the
smaller farm size, la rger number of
pleasure horses, and greater number of
horse stud farms would result in greater
likelihood of horses poisoned with E.
planlagineum receiving ve terinary
investigation. This can be compared to
t he mo re extensively gra zed North
Western and Murray regions, where
t here is a similar pla nt density, but
where fewer confi rmed cases of P.A.
poisoning were recorded.

In this review the majority of cases
of horse mortalities were associated
with dense infestations of E. planlagineum on individual farms where
horses were forced to graze the plant
owing to the unavailability of alternati ve fodder.

Conclusion
I n the 1983-84 season E. planlagineum
was widespread thro ughout New South
Wales. Only four local government
areas (3%) out of a total of 140 surveyed had no E. planlagineum present.
The heavy infestations occurred in the
central and southern areas of New
South Wa les.
The survey also showed there was no
correlation between the noxious status
(Anon. 1919) of E. planlagineum and
the extent and density of the plant distribution. However. there was a good
relationship between the intensity of
plant distribution a nd confirmed cases
of P.A. poisoning of horses. E. planlagineum is considered the most significant cause of P.A. poisoning in
horses in New South Wales.
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