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ABSTRACT 

SNYMAN, L.D., SCHULTZ, A.A., JOUBERT, J.P.J., BASSON, K.M. & LABUSCHAGNE, L. 2003. 
Conditioned leed aversion as a means to prevent tulp (Homeria pal/ida) poisoning in cattle. Onder
slepoort Journal Of Veterinary Research, 70:43-48 

Conditioned feed aversion was Investigated as a means to prevent tulp (Homeria pallida) poisoning 
in cattle on tulp-infested grazing. Aversion treatment with a combination of epoxysdllirosidln and lithi
um chloride together with a tulp-hexane extract, which served as Idootification factor for tulp, result
ed in a significantly lower (P < 0.001) proportion of severe tulp poisoning. In a first trial where 21 
averted and 21 non-averted control cattle were exposed to a tulp-inlested grass pasture, only two of 
the averted catt le were severely poisoned compared to 13 of the non-averted control cattle. In a sec
Ond trial , with catHe being exposed to a pure starld of tulp supplemented with maize residues, only 
two of 21 averted cattle were severely poisooed compared to 14 01 21 non-averted control cattle. 
Occurrence 01 mild tulp poisoning, however, did not diller much between averted arid non-averted 
control cattle. The results show that conditioned feed aversion effectively restricted severe poison
ing in callie on tulp-inlested grazing. 
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INTRODUCTION 

Cardiac glycoside-containing plants, of which yet
low tulp (Homeria pallida) (Fig. 1) is the most impor
tant, are the main cause of plant-related poisoning 
of livestock in South Africa (Kellerman, Coetzer & 
Naude 1988). Cattle losses are estimated on more 
than 12000 head per year (Kellerman, Naude & 
Fourie 1996). POisoning usually occurs when cattle 
from non-infested areas are newly introduced to 
tulp-infested grazing. The bufadienolide-containing 
plants affect the respiratory, cardiovascular, gas
trointestinal and nervous systems (Fig. 2) of ani-

mals (Kellerman at af. 1996). Poisoned animals can 
effectively be treated with activated charcoal (Jou
bert & Schultz 1982) , but the treatment is expen
sive, stressful to the animal and needs to be applied 
soon atter ingestion. 
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Previous workers reported that cattle on veld natu
rally avert to tulp. Kellerman et al. (1996) noted that 
stock raised on tulp-infested veld can learn to avoid 
the plant. Strydom & Joubert (1983) noticed that 
weaner calves newly introduced to a tulp-infested 
grazing ceased being poisoned after three days as 
they seemingly learned to avoid the tulp. If natural 
aversion to tulp could be artificially induced in a 
controlled manner, naive animals would be safely 
averted without the risk of poisoning when exposed 
to tUlp-infested grazing. 
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TABLE 1 Experimental detail of aversion treatments of cattle 10 lulp on a lulp'-infesled grass pasture al various bloom-stages of lhe 
lulp 

Year and bloom stage 

2000 2001 2002 

Treatment 70 % eo% 90% Pre- Pre- 90% 100% 
bloom bloom bloom bloom ~~ ~oom bloom 

(90% (eo % 
dead) dead) 

Epoxysci llirosidin (mglkg BW) 0.020 0.020 0.020 0.035 0.030 0.030 0.030 

Lithium chloride (mglkg BW) eo 80 120 120 120 120 120 

Tulp-hexane extract 
(Iulp equivalenVanimal) 

Fresh tulp (g) 20 20 20 20 15 15 15 

Dry lulp (g) 0 0 0 0 5 5 5 

Time period: 

• Between aversion Ireatment and 23 22 24 24 24 24 24 
exposure 10 luJp (h) 

• Withheld from food and water di- • • • • • • • rectly after aversion treatment (h) 

• Withheld from food only prior to 17 ,. 
0 0 0 0 0 

tulp exposure (h) 

• Averted catlle on tulp-infested 2 2 2 ,. 7 3 7 
grazing (days) 

TABLE 2 Experimental detail of aversion treatments of cattle to tulp (pure stand) supplemented with maize residues 

Year and replication 

Treatment 2000 2001 2002 

1 2 1 2 3 1 2 

Epoxyscillirosidin (mg/kg BW) 0 .020 0.020 0.020 0.020 0.035 0.035 0.030 

Lithium chloride (mglkg BW) 80 80 120 120 120 120 120 

Tulp-hexane extract: 
(tulp equivalenVanimal) 

Fresh tulp (9) 20 20 15 15 15 15 15 

Dry tulp (9) 0 0 5 5 5 5 5 

Time period: 

• Between aversion treatment 23 23 24 24 24 27 27 
and exposure to tu\p (h) 

• Withheld from food and • • • • • • • water directly alter aversion 
treatment (h) 

• Wrthheld from food only 17 17 0 0 0 0 0 
prior to tulp exposure (h) 

• Averted catlle on plot with 3 3 3 3 3 7 7 
tulp supplemented with 
maize residues (days) 
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TABLE 3 Criteria lor classi lymg severity ollulp poisoning in canle 

Seventy 01 poisoning (one or more clinical signs) 
Clinical Sign 

M •• Severe 

Posterior paresIs Remain standing Unable to remain standing 
Impaired cardiac electrical activity Isolated cases 01 AV diSSOCIation Runs 01 AV dissociation 
Inhibition 01 rummal movements 1-2 movements per 5 minutes Rumen stasIs 

FIG. 3 Averted and non·averted control catlle e)(posed to a 
tulp-mlested grass pasture 
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Unaffected Mildly poisoned Sever.'y poISOI'Ied 

• Averted o Control 

FIG. 4 Number of averted and non·averted control canle pol' 

soned With e)(posure to a tulp-infested grass pasture 

exposure to the tulp-infested camps and daily after
wards for at least 2 days until no clinical signs of 
poisoning were seen. The degree of tulp poisoning 
was classified according to the parameters shown 
in Table 3. 

Severely poisoned animals were dosed with acti
vated charcoal (by stomach tube) at a dosage of 
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FIG 5 Averted and non·averted control callie e)(posed to a 
pure stand of tulp supplemented With maize reSIdues 
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Unaffected Mlidly poisoned Sell8fely poISOI'Ied 
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FIG. 6 Number 01 averted and non-averted control cattle pol' 

soned With e)(posure to a pure stand 01 tulp supple· 
mented With maize residues 

2 g/l<g body mass and removed from the grazing. 
AU control cattle were removed from the grazing 
after 12 h as they became averted to tulp within that 
time. Averted cattle not poisoned were kept on the 
grazing for a number of days. 

Aversion to tulp on the tulp-infested grass pasture 
was performed at various bloom stages of tulp. 
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Each trial at a specific bloom stage served as a 
replication. Two of the replications, however, were 
carried out with tulp at the pre-bloom stage of which 
80-90% of the plants had died due to a fungal (Em
besillia sp.) infection. All replications performed on 
the plot with tulp and supplemented maize residues 
were carried out during the pre-bloom stage of tulp. 
Tulp in these trials was the only vegetation and 
maize residues (ad lib.) the only non-toxic feed 
available to the cattle. 

Experimental data was statistically analyzed by the 
contingency table method, Le. the Chi-squared test 
for a A x C contingency table . The Chi-squared test 
for the R x C (2 x 3) contingency table was done to 
test whether the proportions of poisoning varied 
over the treatment and control. Data were analyzed 
using the statistical program GenStat (2000). 

RESULTS AND DISCUSSION 

The numbers of averted and non-averted control 
animals that were unaffected, mildly poisoned and 
severely poisoned when exposed (1) to tulp on a 
tulp-infested grass pasture; and (2) to a pure stand 
of tulp supplemented with maize residues, are 
shown in Fig. 4 and 6, respectively. 

Exposure to tulp on a tulp-Infested grass 
pasture 

A significant (P < 0.001) Chi-squared test indicated 
that the proportion of poisoning varied over the 
treatment and control. In other words the proportion 
of animals affected was dependent on treatment 
(Rayner 1969). Therefore, the proportion of severe
ly poisoned cattle was less with averted (10%) than 
with the non-averted controls (62 %) and conse
quently the proportion of unaffected cattle was 
greater with the averted (52 %) than with the non
averted controls (5 %). Two of 21 averted cattle 
were severely poisoned as compared to 13 of 21 
non-averted controls, while 11 of the averted cattle 
were unaffected as compared to only one of the 
control cattle (Fig . 4) . Mild tulp poisoning, however, 
occurred in almost equal numbers among averted 
(n = 8) and non-averted control (n = 7) animals. 

The results show that the preceding artificial aver
sion almost prevented severe tulp poisoning in cat
tle on the tulp-infested grass pasture but did not 
prevent mild poisoning. Aversion therefore seemed 
to prevent excessive consumption but not total 
avoidance of tulp. Ingestion of small amounts of 
tulp after aversion treatment, however, may be nec-
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essary for inducing strong natural aversion to tulp. 
Mild poisoning is not of major concern as animals 
so affected generally recover without treatment 
within a day or two. It can be expected that tulp poi
soning of averted animals in practice will be less
ened by joint grazing with previously averted cattle, 
which will discourage tulp intake. Averted animals 
in this trial on the contrary were subjected to the 
peer group pressure of non-averted animals (Ralphs 
& Olsen 1990; Provenza & Burritt 1991) to ingest 
tulp. The results, notwithstanding, suggest success
ful application of this technique in practice whereby 
animal losses due to tulp poisoning on tulp-infested 
grass pasture may be restricted to a minimum. 

Exposure to a pure stand of tulp 
supplemented with maize residues 

A significant (P < 0.001) Chi-squared test indicated 
that the proportion of poisoning varied over the treat
ment and control (proportion of animals affected 
was dependent on treatment) (Rayner 1969). The 
proportion of severely poisoned cattle, therefore, 
was less with averted (10 %) than with non-averted 
controls (67%) and consequently the proportion of 
unaffected cattle was greater with averted (76 %) 
than with non-averted controls (5%). Only two of 21 
averted cattle were severely poisoned compared to 
14 of the controls (n = 21) (Fig. 6). In agreement 
with these figures, 16 of the averted cattle were 
unaffected while only one of the control cattle was 
unaffected. Three of the treated cattle were mildly 
poisoned compared to six of the controls. 

The results indicate that the cattle were successfully 
averted to minimize severe poisoning when exposed 
to a pure stand of tulp to which maize residues 
were added as supplement. For the reasons men
tioned above, even less poisoning of averted ani
mals can be expected under practical farming con
ditions. These results are of importance to maize 
farmers buying cattle from non tulp-infested areas 
to utilize maize residues on tulp-infested maize 
lands after harvesting. 

CONCLUSION 

Successful application of conditioned feed aversion 
to minimize poisoning of cattle exposed (1) to tulp 
on a tulp-infested grass pasture; and (2) to a pure 
stand of tulp supplemented with maize residues, 
had been proven. The results suggest that this tech
nique may be useful in preventing severe tulp poi
soning of cattle on tulp-infested grazing in practice. 
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