


Distribution, dragnosis and astimated econamic impact of plant peisaning

indirect losses include the cost of:

» control measures (fencing, strategic grazing prac-
tices, supplementary feeding, veterinary expenses,
eic.) (Nielsen & James 1992)

» temporary or permanent non-utilization of 1 =
pastures

» the diminished value of infested land

METHODS

The distribution maps of the various plant poisonings
were prepared in consultation with experienced vet-
erinarians in all the provinces, and the distributions
of the relevant plants {Kellerman et a/. 1988} and veld
types {Acocks 1875) were also taken into account.

The economic impact of plant poisonings on the live-
stock industry of South Africa was computed accord-
ing to Nielsen & James (1992}, The annual mortality of
stock from all causes country-wide, atter consulta-
tion with experienced veterinarians, was estimated
at 3% for cattle and 5% for small stock. Ten percent of
the total deaths were aftributed to poisonous plants in
the case of cattle and 15% in the case of small stock.

The value of 2 bovine animal was computed from a
weighted mean reflecting the herd composition
{Nieisen & James 1992). The estimated current price
of cattle was provided by the Meat Board. The num-
bers of stock owned by commercial farmers were
obtained from the Department of Agriculture and
those of traditional farmers from the Development
Bank of South Africa. The composition of the herds
under the twe syslems of management was extrapo-
lated from these figures. When the average value of
a cattle unit was calculated, the difference in the com-
position of herds in the commercial and traditional
farming sectors was taken into account.

Small stock were valued at R177 per head, irrespec-
tive of the compaosition of the herds.

Sixty percent of stock losses from poisonings were
ascribed to the six most important plants for cattle
and small stock. These losses were divided amongst
the nine provinges according to the prevalence of the
poisanings and stock numbers (Tables 1 and 2).

To account for annuai and seasonal variation, the es-
fimated annual mortalities from plant poisonings/
mycotoxicoses were taken as the mean of, say, 25
years.

RESULTS

General

The estimated total annual stock {osses from all
causes in South Africa were;
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Class Number Mortality (%)} Head
Catile 12 554 882 3 376649
Small siock 35313420 5 1765671

The expected annual losses of stock from plant poi-
sonings/mycotoxicoses in South Africa were:

Class Mortality Mortaliy Losses due
trom all from piant to plant
causes poisorings poisonings
{head) {%e) thead)

Caitle 376 B49 10 37 665

Small stock 1765671 15 264 851

The unit prices of cattle were computed as follows:

Commercial sector

Class % ot herd Price Weighted value
(A} (R)

Bulls 2,25 3320 7470

Cows 50,08 1 660 831,33

Heifers 17,08 1287 218.82

Steers 12.20 1660 202.52

Calves 18,39 660 121,37

Total 144974

Tradtional sector

Class % of herd Price Weighted value
(R} {R

Bulls 11.29 3320 374,83

Cows 29,79 1660 4594 51

Heifers 24,70 1287 317.89

Steers/oxen 26,57 1660 441 06

Calves 7.65 860 50.49

Total 1678.78

According to our data, commercial farmers cwned
64,62% of the national cattie herd, and traditional
farmers, 35,38 %.

The estimated mean value for a bovine animal, there-
fore, was:

R1449,74 X 0.6462 = R936.82
R1678,78 X 0.3538 = R593,95
R1530,77

The estimated annual cost of plant poisonings/myco-
toxicoses in South Africa was:

Class Number Pnce‘head Vaiye

L)) A
Cattle 37 665 1530 57 B27 450
Small stock 264 B51 177 48 878 527
Total 104 506 D77

The total annual cost of plant poisonings/mycotoxico-
ses 1o the livestock industry in South Africa is, there-
fore. conservatively estimated at R104 506 077.



The estimated losses ¢ sed by the six most impor-
tant plant poisonings/myuotoxicoses were:

Cattle
Poisoning Monraiity (35 of Head
plant poisomngs)
Cardiac glycosidas 33 12429
Saneciosis 10 3767
Gifbraar poisoning a 3013
Gousiekte 4 1 507
Lantana poisoning 3 1130
[hpledicsis 2 753
Total &0 22 599
Smatl stock
Poisomng Martality (% of Head
plent poiscnings)
Geelaikkop and dikoor 28 74158
Vermeersiekie 13 34 431
Cardiag glycosides 10 26 485
Seneciosis 5 13243
Gousiakte 2 5297
Diplodiosis 2 5297
Total &0 158810

The impact of some major plant poisonings
and mycotoxicoses on livestock production
in South Africa

The six most important plant poisenings/mycotoxi-
coses affecting cattle are: poisoning by cardiac gly-
coside-coniaining plants, seneciosis, gifblaar poison-
ing, Lantana poisoning, gousiekie and diplodiosis.

Sheep are primarily affected by geeldikkop, poison-
ing by cardiac glycoside-containing plants, vermeer-
siekte, seneciosis, gousiekte and diplodiosis.

Poisoning with cardiac-glycoside-containing plants
DISTRIBUTION, DIAGNOSIS AND THEATMENT

Poiscning with cardiac-glycoside(GC)-containing
plants is collectively the most important plant-associ-
ated poisoning of livestock in southern Africa. South
African plants contain twe types of cardiac glyco-
sides, viz cardenolides and bufadienclides. Carde-
nolides have a single unsaturated five-member {bute-
nolide) lactone ring on C17 of the steroid moiecule,
whiie bufadienolides have a doubly unsaturated six-
member {pentadienolide) lactone ring in that position
(Naudé 1977). However, cardenolide-containing
plants are of little veterinary importance because
they are seldom eaten by stock. All the important CG-
containing plants have bufadienolides as their active
principles {Kellerman ef al. 1988),

Poisoning by bufadienclide-containing plants may be
aither acute or chronic, depending on whether the bu-
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FIG. 1 The distribution of plant-induced cardiac glycaside poi-
soning in South Africa

fadienolides contained by them have a cumulative
effect. Notable amongst those plants that cause only
acute poisening, are tulp {Homeria pallida, H. minia-
ta, Moraea polystachya, M. bipartita). stangkop (Ur-
ginea spp.) and witstarm { Thesium fineatum). Buta-
dienolide-containing plants affect the respiratory,
cardiovascular, gastrointestinal and nervous systems.
The respiratory ginns of acute poisaning are ma-
nifested as apnoc.. ar dyspnoea, the cardiac signs
as tachycardia, runs of arrhythmia and heart-block, the
gastrointestinai signs as bloat, diarrhoea or constj-
pation. and the nervous signs as posteriar paresis
{Steyn 1949: Kellerman ef al. 1988).

Homeria pallida is the tulp most often incriminated
in peisoning of stock, and cattle are the species most
commenly affected. An important feature of this poi-
soning is that stock that grow up on tulp-infested veld
can learn to avoid the plant. This aversion is strong.
therefare poisoning usually occurs only in animals
newly introduced from non-infested areas. Since
ihese plants do not lose their toxicity on desiccation,
poisoning of stock by tulp-contaminated hay is not
uncammon (Steyn 1934; Kellerman et al. 1988).

A diagnosis of CG patsoning is made on the grounds
of the clinical signs and the presence of appropriate
plants showing signs of having been eaten. A diag-
nosis is contfirmed at the taboratory by typical con-
ductive (ECG) changes in the hearts of affected
animals {Naudé 1977) and demonstration of cardiac
glycosides in ruman content, serum and eorgans by
means of a fluorescent polarizalion immuno assay
(R.A. Schultz, personal communication 1995). The
canventional treatment of CG poiscening is activated
charcoal administered at a dose of 2 g/kg. Care
should be taken not to siress intoxicated animals dur-
ing treatment as this could lead to fibrillation or heart
block {Joubert & Schultz 1982).
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Chronic cardiac glycoside poisoning or krimpsiekie,
on the other hand, is a paretic condition of small stock
(and more rarely of cattle) brought about by mem-
bers of the family Crassulaceae, which contain cu-
mulative bufadienclides. Included amongst these are
Tylecodon wallichii, T. ventricosus, Cotyledon orbicu-
lata and possibly T. grandifioris. Tylecodon wallichii,
the most important of the krimpsiekte-inducing
plants, mostly affects animals grazing on south-fac-
ing slopes of hills and ridges {where the plant grows
abundantly) in the Little Karoo and southern fringes
of the Great Karoo. Cotytedon orbicufata, the second
most important of these plants, being highly or-
namental, can poison stock that have access to gar-
den waste anywhere. Although cumulative and non-
cumulative bufadienclides have been isolated from
T grandifloris, this plant has been incriminated only
in acute poisoning of cattle on the Western Cape
coast (Kellerman et al. 1988).

In chronic poisoning with cumuliative bufadienolides,
the respiratory, cardiac and gastrointestinal signs are
diminished or absent, while the nervous signs are
prominent. Affected siock die suddenty, or manifest
paresis and paralysis. The animals that survive a
large single dose, or repeated small doses, lag be-
hind the flock, assume a characteristic pose {with the
feet together and the back arched), lie down frequent-
ly and develop protracted paresis/paralysis, often
lasting for weeks. A few display persistent torticollis
{Steyn 1849; Henning 1926; Kellerman &t al. 1988).

The lesions of acute or subacute cardiac-glycoside
poisoning, namely extracardiac signs of heart failure
and scattered foci of myocardial necrosis with round-
cell infiltration, are sometimes lacking in krimpsiekte.
A diagnosis, therefore, is made on locality, clinical
signs and evidence that plakkies on the toxic pas-
ture had been grazed (Kellerman et al. 1988).

Krimpsiekte is the only plant poisoning reputed to
cause secondary peoisoning; humans and animals
that eat the meat of krimpsiekte carcases may them-
selves become affected (Henning 19286).

ECONOMIC IMPORTANCE

TABLE 3 Expectad annual impact of mortalities from CG-camain-
ing plants on the livestack industry of South Africa

Class %" No. of Lass (A}
animals

Cattle a3 12429 19016 370 |

Small stock 10 P6 485 4 687 845

Total 23704215

*

Percentage of all mortalities from plant paisonings and myca-
toxicoses

Geeldikkop and Panicum photosensitization

anicum photosensitivity
ealdikkop

N e

—

FIG. 2 The distribution of geeldikkap and Panicum photosensi-
tivity in South Africa

DISTRIBUTION, DIAGNOSIS AND TREATMENT

Geeldikkop is a hepatogenous photosensitivity dis-
ease of sheep and goats grazing on Tribuius terres-
tris, principaily in the Karoo {Theiler 1918). More than
half a millicn animals may be affectedin a single sea-
son {Steyn 1949).

Qutbreaks most commonly occur in lambs grazing
on young, wilted T. terrestris, during hot, dry spells
following summer rains {Steyn 1949).

The disease has been experimentally induced by
feeding 7. ferrestris (Theiler 1918; Van Tonder, Bas-
son & Van Rensburg 1872) and crude extracts of
steroidal saponins from the plant (Keflerman, Eras-
mus, Coetzer, Brown & Maartens 1991). Hepatoge-
nous photocsensitivity results from failure of the liver
to excrete phylloerythrin (a photodynamic porphyrin)
produced by the degradation of chiorophyl! in the gut
of herbivorous animais. In geeldikkop, phylloerythrin
is believed to accumulate in the blood as a result of
the occlusion of bile ducts by crystalloid material
(Kellerman, Van der Westhuizen, Coetzer, Roux, Ma-
rasas, Minne, Bath & Basson 1980; Coetzer, Keller-
man, Sadler & Bath 1983) compoesed of the Ca?- glu-
curonides of epismilagenin and episarsasapogenin.
The steps proposed for the formation of the “cryst-
als” include hydrolysis of a steroidal saponin from 7.
terrestris to the aglycone (diosgenin) in the rumen,
followed by reduction of the double bond on C-5 and
epimerization at C-3 {3B-OH to 3o-OH). The resuit-
ant epismilagenin and episarsasapogenin are conju-
gated with glucuronic acid in the liver, to form glucu-
ronides which precipitate as insoluble calcium salts
or “crystals” in the bile ducts (Miles, Wilkins, Eras-
mus, Kellerman & Coetzer 1994; Milas, Wilkins, Eras-
mus & Kellerman 1994).
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Distribution, diagnosis and estimatad economic impact of plant poisoning

Microcystis aeruginosa is a widely distributed toxic
cyanobacterium with pin head-sized colonies com-
posed of minute globular organisms. On calm, hot
days, the bicom rises io the surface te form a lettuce-
green scum on the leeward banks, where it is in-
gested by stock. Poisoning of cattle, sheep, donkeys
and other animais has been recorded on the Vaal.
Hartebeestpoort and Bon Accord Dams. Acutely af-
fected animals mightd  lay convulsions and paraiy-
sis, but nermally only signs of liver damage, such as
icterus and hepatogenous photosensitization, are ap-
parent. The histopathological lesions range from
massive necrosis of the liver to diffuse fatty meta-
merphosis accompanied by small foci of hepatocytic
necrosis {Stephens 1949: Kellerman et al. 1988).The
hepatotoxins of M. aeruginosa have been identified
as cyclic heptapeptides, commaonly known as cyano-
ginosins {Santikarn, Williams, Smith, Hammend, Bo-
tes, Tuinman, Wessels, Viljoen & Kruger 1983). Adi-
agnosis is made on the grounds of the history, clinical
signs, pathological changes and demonstration of the
toxin in the blooms by chemical analysis or biologi-
cal trials (Kellerman et al. 1388) .

Living in proximity to a large human population can
expose stock to texic ornamental plants from other
regions, e.g. Ornithogafum thyrsoides, O. saundersi
{see peoisonings of the Western Cape}, various plak-
kies {(Northern Cape). Acokanthera spp. and Nerium
oleander containing cardiac glycosides. Market-gar-
den waste such as spoilt cabbages {containing S-
methylcysteine sulphoxide converted in the rumen to
dimethyl disulphide) and cnions (n-propy! disulphide)
induces fatal haemolytic anaemia in ruminants.
Goats, ostriches and other animals that ingest avo-
cado leaves, may die of heart failure. Goats are also
prone to prussic acid poisoning induced by Osteo-
spermum spp. and nitrate poisoning from eating
highly fertilized vegetables. Ripe drupes of Mefia
azedarach (syringa tree) are occasionally responsi-
ble for mortalities and signs such as dyspnoea, trem-
ors and paralysis in pigs, cattle and sheep {Kellerman
et al. 1988).

Leukoencephalomalacia {LEM) must always be con-
sidered as a differential diagnosis when horses that
have access to maize, die. LEM is a highly fatal neu-
romycotoxicosis of Equidae, and is caused by the
ingestion of maize infected by the ubiquitous fungus
Fusarium moniliforme. The condition is usually seen
in horses grazing on harvested maize fields or fed
mouldy home-grown maize rations. Sweating, trem-
ors, changes in temperament, locomotory distur-
bance, convuisions and death are the notable signs
of this intoxication. The onset of signs is usually
abrupt and the course short (a few hours to three or
four days). Recovery is rare. Coronal sections of the
cerebrum reveal farge ca  es in the cortex where
the white mafter has undergone liquifactive necrosis.
A diagnosis is made on the grounds of nervous signs

76

in horses fed on mouldy maize products, the pres-
ence of malacic lesions in the cerebral cortex, and
toxic levels of fumonisin B, in the rations (Marasas,
Kellerman, Pienaar & Naudé 1976; Marasas, Keller-
man, Gelderblom, Coetzer, Thiel & Van der Lugt
1988, Kellerman, Marasas. Thiel, Gelderblom, Ca-
wood & Coetzer 1990}

Goats occasionally die or abort after having eaten
the pods of felled Acacia nifofica trees. Although
methaemoglobinaemia is the outstanding feature of
this poisoning, the plant does not contain abnormally
high nitrate levels {Terblanche, Pienaar, Bigalke &
Vahrmeijer 1967).

Facial eczema of cattle has on two occasions been
diagnosed on Lolium perenne/clover pastures at
sewage farms in the Province. The condition will he
more fully discussed with those of the Eastern Cape.

Rare outbreaks of neurotexicosis have been record-
ed in caitle feeding on Ficus ingens and F. cordata
in times of extreme drought {Myburgh, Fourie, Van
der Lugt, Kellerman, Cornelius & Ward 1994),

ECONCMIC IMPORTANCE

TABLE 12 Expected annual impact of mortalities from plant po-
sonings and mycotoxicoses on the livestock industry

of Gautang
. l
Poisoning Cattle Shaep Price {R)
|
Githlaar 301 460 530
Cardiac glycosides 249 380 870
Lantana 226 345780
Gousiekte 121 265 232 035
Diplodiosis 75 530 208 560
Microcystes 30 45900
Others 1039 350
Total 2713125
Mpumalanga

DISTRIBUTION, DIAGNOSIS AND TREATMENT

The notable plant peisonings of this Province, roughiy
in order of importance, are tulp poisoning {Fig. 13),
seneciosis (Fig. 13), diplodiosis (Fig. 7), gousiekte
(Fig. 14}, vermeersiekte (Fig. 13), poisoning by Gni-
dia burchellii, Dichapetafum cymosum (Fig. 14), Pa-
nicum coloratum (Fig. 2}, Laniana camara (Fig. 8},
Microcystis asruginosa, Cucumis spp., Ornithogalum
saundersiae, and Faspalum staggers.

The following plants are discussed under the sections
or provinces listed in brackets: Homeria paflida or yel-
low tulp {Poisoning with cardiac glycoside-contain-
ing plants); Senecio fatifolium (Seneciosis); Diplodia
maydis (Dipledicsis); Pachystigma pygmaeum, F tha-
mnus, P latifolium, Fadogia hombleiand Pavetta schu-
manniana (Gousiekte); Geigeria aspera {(Vermeer-
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poisoning, Chrysocoma poisaoning, waterpens, siang-
kop poisoning, bietouw poisoning. facial eczema and
Melica decumbens tremors.

The following conditions are described with the poi-
sonings of the sactions or provinces in brackets: geel-
dikkop (Geeldikkop and Panicum photosensitization);
tuip poisoning (Poisoning with cardiac glycoside-con-
taining plants); waterpens or Galenia africana poi-
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FIG. 20 Distnbution of senecioss and ganskweek poisaning in the
Eaztern Cape

FIG 21 Distributlon of krimpsiakta, wip poisaning and Thesium
fineatum paisoning in the Eastern Cape

FIG. 22 Distribution of geeldikkep and cynanchosis in the East-
ern Cape

soning (Western Cape). kikuyu poisoning (KwaZulu-
Natal); bietouw or prussic acid poisoning (Northern
Province); slangkop (t/rginea aftissima} poisoning
{Poisoning with cardiac glycoside-containing plants);
Melica decumbens or dronkgras tremors (Free State).

Lasiospermum bipinnatum or ganskweek causes sig-
nificant sheep and cattle losses inthe Eastern Cape
(Fig. 20}, notably during winter {Kellerman et a/. 1988),
The plant contains hepatotoxic furanosequiterpe-
noids (L.A.P. Anderson, personal communication
1986} which also damage the lungs (Williams 1930},
Alfected animals show signs of liver involvement,
such as icterus and occasional photosensitization;
and, as in Asaemia axifiaris {Northern Cape) and Atha-
nasia trifurcata (Western Cape} poisoning, the he-
patic iestons are zonally distributed in the lobufes.
Ganskweek poisening can be distinguished from other
hepatotoxicoses of the region, such as seneciosis and
geeldikkop, on the histopathology of the liver (Kaller-
man, Basson. Naudé. Van Rensburg & Weiman
1973, Coetzer & Bergh 1983; Kellerman et al. 1988).

Cynanchum obiusifolium, C, eflipticum, and C. afri-
canum are palatable, climbing plants causing heavy
cattle, sheep. goat and horse losses along the coast,
especially in the Eastern and Western Cape Prov-
inces (Fig. 22). Affected animals manitest hypersen-
sitivity, incoordination and recurrent tetanic saizures,
followed by proiracted paralysis often lasting a week
or more. The carcases are bruised (trauma} and rigor
mortis se1s in almost immediately; otherwise there
are no consistent lesions. A diagnosis is made on the
grounds of clinical signs, the presence of grazed
plants, and tragments of Cynanchum leaves in the
rumen {Keillerman et al. 1988). Since the active prin-
ciples of Cynanchum spp. are pregnane glycosides
(Steyn, Van Heerden, Vleggaar, Erasmus & Ander-
son 1988), the clinical signs are indistinguishable
from those induced by Sarcostamma viminale (Kel-
lerman et al. 1988;Vieggaar, Van Heerden, Anderson
& Erasmus 1993} in the North-West Province.

Thesium lineatum (witstorm)} is a root parasite on a
range of Karco plants such as Feficia spp., Chrysoco-
ma ciliata, Pteronia sordida, Melianthus comosus
and Lycium spp. Outbreaks of witstorm poisoning of
ruminants have been recorded in the south-western
part of the province and adjacent Western Cape, in-
cluding the dsstricts of Middelburg, Murraysburg,
Graafi-Reinet, Aberdeen and Beaufor West (Fig. 21,
26 and 28). Most deaths occur in winter on the soulh-
ern slopes of hills, but losses can also be sustained
in other seasons and topographical situations. Af-
tected sheep, goats and cattle usually die suddenly,
but ionger-lived ones develop diarrhoea and dysp-
noea. A bufadienolide has been isolated from the
ptant {Anderson, Joubert. Schullz, Kellerman & Pie-
naar 1987).

Facial eczema is a hepatogenous photosensitization
of ruminants grazing on pastures contaminated by
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Distribution, diagnosis and estimated economic impact of plant poisening

frequented cool, moist places. Hot weather and ex-
ercise aggravated the condition. The cutbreaks have
been linked with the feeding of barley “screenings”
contaminated with ergotized annual rye grass seeds.
The fungus, Claviceps purpurea {an obligate parasite
of grains and grasses). replaces the seeds of the host
plant with toxic sclerotia or ergots, These ergots are
dark-grey or black, horny structures, usually some-
what larger than the grass seeds. So far, only annual
ryegrass {Lofium rigidurm hybrids), which occurs in
this area as a weed, has been incriminated in ergot-
ism in South Africa. Like ARGT. ergotism has been
recorded only in the winter rainfall area (D.J. Schnei-
der. personal comrmunication 1995). For control, see
ARGT.

It should be noted that syndromes indistinguishable
from both types of ergotism have been described
abroad in cattle grazing on fescue grass infested by
the endophytic fungus Acremonium coenophialum.

Steilenbosch photosensitivity 15 an ovine hepatoge-
nous photosensitization of unknown aetiology en-
countered in the winter rainfall area. where certain
farms are affected aimost annually. Sheep, especially
lambs, may become photosensitive within 48 h of be-
ing introduced onte a toxic pasture. The pastures vary
widely in nature and no common factor between the
outbreaks has been identified. that might point to a
causal agent. The histopathological lesions vary from
individual cell necrosis to haphazardly scattered foci
of hepatocellular necrosis to diffuse hepatic necro-
sis or fatty degeneration of the parenchyma. A diag-
nosis is made on the grounds of location, clinicat
signs and lesions (Kellerman et af. 1988},

Athanasia trifurcata {(Kellerman, Coetzer, Schneider
& Welman 1983) and Pteronia paffens are both hepa-
totoxic plants, but only the former causes photosen-
sitization, A, trifurcata, or Klaaslouwbos, grows near
the coast and is believed to contain furanosesquiter-
penoids. The clinical signs and lesions of A. trifurcata
poisoning are, therefore, similar to those of Lasio-
spermum bipinnatum poisoning (Eastern Cape).

Pteronia pallens or Scholtzbossie, on the other hand,
frequents the karoid northern part of the province (Fig.
30}, where it affects especially naive sheep intro-
duced from non-Scholtzbossie areas. Animals die
peracutely or show apathy, anorexia, ruminal stasis
and icterus. The liver is enlarged and this is usually
accompanied by ascites, hydrothorax. lung oedema
and nephrosis. The most constant histopathological
feature is centrilobular coagulative to lytic necrosis
and haemorrhage in the liver. Farmers try to avoid
poisoning by first feeding naive animals before ex-
posing them to Scholtzbossie-infested veld for short
periods. A diagnosis is made on the evidence of grazed
Scholtzbossie on affected pastures. clinical signs and
lesions (Prozesky, Kellerman & Welman 1986; Keller-
man et af. 1988; Kellerman, unpublished data 15994).

Be

Phalaris staggers is a progressive neurological dis-
order of sheep and caitle grazing on Phataris mincr
in the winter rainfall area. F minor, an exotic, cul-
tivated grass. is a troublesome weed in the Swartland
on disturbed areas such as reaped lands and the
verges of roads {D.J. Schneider, personal commu-
fication 1984}. The active principles are believed to
be tryptamine alkaloids structuraily similar to sero-
tonin. Three distinct conditions are produced: a sud-
den death or cardiac syndrome; acute Phalaris poi-
soning with transient nervous signs; chronic Phalaris
staggers, a fatal neurological discrder that develops
in sheep 2-3 weeks after they have been introduced
onto an infested pasture. The clinical signs of chronic
poisoning include incoordination, g stiff-legged gait,
fremors, convuisions and nystagmus. Signs may last
for weeks. The principal histopathological feature
is yeliowish-brown pigmentation in the cytoplasm
of affected neurons. A diagnosis is made on the
grounds cf locality, the nature of the pasture, clini-
cal signs and histopathological lesions {(Hartley 1970;
Blood, Henderson & Radostits 1979; Kellerman et a/.
1988).

Another condition, restricted to the Swartland, is lu-
pinosis. a hepatotoxicosis of sheep and cattle graz-
ing dry. sweet lupins infected by Phomopsis leptostro-
miformis. This fungus is a pathogen which continues
1o grow saprophytically on senescent or dead lupin
plants. The clinical signs are typical of hepatoses, viz
apathy, anorexia. icterus, ruminal stasis, constipation
and, rarely, photosensitization. The liver, in acute poi-
soning. is enlarged and greyish-yellow; and, in chro-
nic poisoning, markedly atrophic and fibrotic, with
nodular hyperplasia giving rise to so-called "boxing
glove" liver. The histopathological lesions in acute
poisoning are marked by fatty degeneration of hepa-
tocytes, megalocytosis, anisonucleosis, multinucle-
ation and cther nuctear changes (VanWarmeilo, Ma-
rasas, Adelaar, Kellerman, Van Rensburg & Minne
1970). The active principies {(phomopsins) have been
identified as linear nexapeptides with ether-bridged
macrocyclic rings {Mackay, Van Donkelaar & Culve-
nor 1986). A diagnosis i1s made on the grounds of lo-
cality, the grazing of Phomopsis-infected fupins, clini-
cal signs and the nature of the lesions. Resistant lupin
strains offer the best hope for controlling the disease
(Kellerman et al. 1888).

Trachyandra divaricata is palatable in the early grow-
ing season on overgrazed veld in the south-west of
the province. The clinical signs of poisoning with this
plant are progressive, ascending paresis and paraly-
sis, and the outstanding iesion is yellowish-brown
granular pigment in the cytoplasm of neurons in the
brain and spinal cord. A diagnosis depends on the
clinical signs, presence of the plant and the nature
of the neuronal damage. Cattle, horses and sheep
are primarily affected (Newsholme, Schneider & Reid
1985; Kellerman et al. 1988).
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ECONOMIC IMPORTANCE

TABLE 19 Expected annual impact of maortalities from plant por-
sonings and mycotoxicoses on the livestock industry
of the Western Cape

Poisoning | Cattle Sheep Price (R)

Geeldikkop ! 11 B85 2100105
Cardlac glycosides | 487 6622 1932 504
Chinks 20 200 66 000
Watsrpens 300 53100
Others | 2 568 855
Total | § 720 564

DISCUSSION

The maps were compiled 1o orientate veterinarians
and pasture scientists as to the distribution of piant
poisonings in South Africa, as an aid in the estima-
tion of the economic impact of these poisonings, and
for purposes of risk management.

Knowledge of the distribution of plant peiscnings is
particularly important when stock are translocated to
new environments. This is necessary because ani-
mals learn to avoid some of the poisonous plants in
the areas where they grow up. As a result of this ac-
quired aversion, poisoning usually occurs only in
naive animals, newly introduced from non-infested
veld. A stockman wishing to move cattle from say the
bushveld to the Highveld (Fig.1}, should, therefore,
be mindful of the dangers of tulp poisoning on their
arrival.

The maps were drawn in consultation with veterina-
rians throughout South Africa, and the distributicn of
the causal plants {Kellerman et a/. 1988} and veld
types {Acocks 1975} were taken intc account. The
maps were intended to denote the areas of highest
prevalence of a poisoning. A specific poisoning may,
therefore, from time to time appear outside its des-
ignated area, e.g. slangkop poisoning sporadically
occurs in the Northern Province, away from its de-
noted distribution stretching from Gauteng to the
Northern Cape (Fig. 1}. Geeldikkop {Fig. 2}, similarly,
has been diagnosed far to the north of the Karoo at
Hoopstad in the Free State where sheep were forced
by drought to eat Tribulus ferrestris.

A glance at the maps will show that, for many rea-
sons, the distribution of plant poisonings rarely co-
incides precisely with those of the causal plants (Kel-
lerman et al. 1988). Solanum kwebense, for instance,
is widely distributed in the Northern Province, Zim-
babwe, Botswana and Namibia (Kellerman et af.,
1388), yet maldronksiekte has been recorded in only
a small area at the confluence of the Crocodile and
Maricc Rivers (Fig. 10}. In this area. overgrazing is
believed to have resulted in permanent damage to
the ecology. During dry years and when the veld is

overgrazed by catlle or game, the palatable Panicum
maximum grass, growing predominantly in the shade
of Acacia erubescens trees, is replaced by 8. Awe-
bense. Once S. kwebense becomes estabiished, no
grass will grow in its vicinity, with the result that cat-
tle are forced to feed on it. Poisoning with gitblaar is
one of the rare exceptions that almost exactly follows
the distribution of the causal piant (Fig. 5).

it must always be borne in mind that the distribution
of plant poisonings constantly fiuctuaie, expanding
in years that favour them and shrinking in others.

No data are available on the prevalence of plant poi-
soning in South Africa, and in this respect South Afri-
ca is no different from most other countries. inctud-
ing the United States of America (Nielsen & James
1992). The reasons for this dearth of data are vari-
ous:

« Since plant poisonings are not notifiable diseases,
outbreaks are not reported to the authorities.

+ Farmers are generally aware of the plant poison-
ings in their region and tend to stoically accept the
losses induced by them as normal natural hazards,
like drought.

« Stock owners are sometimes reluctant to report
plant poisonings cut of fear that the disclosure will
reduce the value of their land. The latier problem is
not normally experienced with infectious diseases.

The estimations of losses Induced by plant poison-
ings in South Africa are very conservative. Accord-
ing to our calculations, only one out of 300 cattle and
one cut of 133 small stock die of plant peisaning in
this country each year. We have postulated that the
normal mortality of stock in South Africa {from all
causes including drought, infectious diseases, para-
sites, etc.) is 3% for cattle and 5% for sheep. In the
case of cattle. 10% cf the annual death tell was at-
tributed to plant poisonings and, in small stock, 15 %.
This is comparable with the estimated annual death
toll in 17 western states of the USA of 3% for caltle
and 8-10% for sheep. In both cattle and sheep. 33
% ot all mortalities in this region were attributed to
plant peisanings (Nielsen & James 1392). To allow
for periodic massive outbreaks of plant poisonings
such as geeldikkop and vermeersiekte {which. re-
spectively, can account for half a million and a mil-
lion small stock in a single season) the estimated
annual losses must be looked upon as the mean over
an imaginary 25-year period.

Our estimations of the economic impact of plant poi-
sonings did not take into account production losses
such as decrease in mass, ill-thrift, loss of wool; re-
productive losses such as poor conception, stillbirths,
abortions, birth defects. protraction of gestation pe-
riods, lengthening of calving intervals and birth de-
fects (Nielsen & James 1992). The figures, moreaver.
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do not include the costs of temporary or permanent
non-utilization of toxic pastures, impediment to the
translocation of stock, interference with pasture
management, and the reduced price of infested land.
The real cost of plant poisonings to the livestock in-
dustry of South Africa probably cannot be computed.

For a more realistic estimate, a country-wide statis-
tical survey of the plant poisonings, spanning a num-
ber of years and backed by good diagnostic support,
will have to be carried out. Before this can be done,
however, the question has to be asked whether the
cost of such a survey, in terms of man power and
money, is justifiable in a developing country.
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