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RESUMO.- [Ovinocultura, ferramenta de controle de 
Senecio spp.] As intoxicações por Senecio spp. estão entre 
as principais causas de morte de bovinos no sul do Bra-
sil; portanto, o controle dessas plantas é prioridade para 
a pecuária local. Depois de uma roçada, o pastejo por 16 
ovinos controlou, eficientemente, populações de Senecio 
brasiliensis e Senecio madagascariensis em uma área de 
5,5 hectares, a qual havia se mantido, por oito anos con-
secutivos, severamente, infestada por essas espécies. Um 
total de 28.629 plantas, entre S. brasiliensis (10.122) e S. 
madagascariensis (18.507) foi, virtualmente, eliminado em 
um período de dois anos. O número de ovelhas foi mantido 
em três unidades / hectare, mas variáveis lotações de bovi-
nos foram associadas com a disponibilidade de forragem. 
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As principais práticas de manejo sanitário aplicadas aos 
ovinos foram administrações de anti-helmínticos. Biópsias 
hepáticas, colhidas antes e após o período de estudo, não 
revelaram qualquer alteração associável com seneciose. Os 
níveis de desempenho dos ovinos foram comparáveis aos 
observados em rebanhos manejados em sistemas extensi-
vos tradicionais no sul do Brasil.
TERMOS DE INDEXAÇÃO: Senecio brasiliensis, Senecio madagas-
cariensis, controle, pastejo, desempenho, ovinos.

INTRODUCTION
Of more than 1,200 worldwide species of Senecio, appro-
ximately 25 have been demonstrated to be toxic to livesto-
ck. The clinical, pathological, and epidemiological features 
associated with poisoning by different Senecio species are 
usually quite similar (Tokarnia et al. 2012). Senecio mada-
gascariensis (fireweed), a species native to southern Africa 
(Scott et al. 1998), has been introduced in Australia (Par-
sons & Cuthbertson 2001), Hawaii (Roux et al. 2006), Ar-
gentina (Villalba & Fernández 2005), Brazil (Matzenbacher 
& Schneider 2008), and possibly many other countries. The 
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toxic potential to livestock grazing heavily S. madagasca-
riensis-infested rangelands has been recorded (Gardner et 
al. 2006, Cruz et al. 2010). Moreover, fireweed’s invasive 
potential sufficiently justifies any applicable control mea-
sure.

Senecio brasiliensis (flower-of-souls) is the most fre-
quent cause of the Brazilian outbreaks of pyrrolizidine 
alkaloid poisoning in livestock (Barros et al. 2007, Tokarnia 
et al. 2012). Controlling incidents of seneciosis is a priority 
for local agriculture because of the disease’s high prevalen-
ce in southern Brazil, its high lethality, the irreversible cha-
racter of the hepatic lesions in the sufferer, and the heavy 
economic losses associated with the disease (Tokarnia et 
al. 2012, Riet-Correa & Méndez 2007). Due to the debili-
tating nature of bovine seneciosis, the control measures 
must focus on the prevention of weed consumption by 
cattle. Due to the hepatic detoxification mechanisms asso-
ciated with the adaptation of the ruminal flora (Kellerman 
et al. 1995, Cheeke 1994), sheep might ingest and control 
Senecio spp. populations with a minimal risk of poisoning. 
However, there has been little research either documenting 
the applicable methods for this proposal or recording the 
performance of sheep flocks managed on Senecio-infested 
pastures. This paper reports the results of a 2-year study 
on the performance of a small sheep flock managed to con-
trol Senecio spp. by grazing.

MATERIALS AND METHODS
General procedures and sheep facilities

The study was performed on a beef cattle farm in which the 
herd had suffered numerous losses due to Senecio spp. consump-
tion. A 7-wire sheep fence was constructed around a 5.5-hectare 

(ha) area that had been severely infested by S. brasiliensis and S. 
madagascariensis populations for more than 8 consecutive years. 
A shade refuge and drinking water were provided. The sheep’s 
mineral blocks were provided on a regular basis. A simplified 
sheep corral unit was installed at a corner of the paddock. The 
predominant forage species present in the area were identified, 
and pasture mass was estimated with the clipping and weighing 
method.

Level of Senecio spp. infestation
To count the Senecio plants, the total area (5.5 ha) was divi-

ded into 20 similar parcels of 3,000 m2. In each parcel, one person 
counted the S. brasiliensis plants, while another person counted 
the S. madagascariensis plants. Samples of the Senecio plants were 
weighed. In 2010 and 2011, the level of Senecio spp. persistence 
was estimated by a quarterly counting of the emergent seedlings 
from the five most Senecio-infested parcels of the 20 parcels in the 
5.5 ha area. Also, the level of S. brasiliensis infestation was estima-
ted by examining aerial pictures taken annually at the flowering S. 
brasiliensis stage (October).

Management and controls
In late November, 2009, after the S. brasiliensis drying stage 

and seedling dispersal, all the pastures in the area were trimmed 
to 20-cm high by a mower. Subsequently, experimental (16 she-
ep) and control (11 sheep) groups were introduced in the infes-
ted area and in a 3.6-ha Senecio-free paddock, respectively. Sheep 
were continuously kept at 3.0 stock units/ha in both areas. The 
sheep were mixed Texel/Corriedale, 4-6 years of age. Basic sanita-
ry measures were practiced. A general observation of the groups 
was performed daily by farm personnel. A 30-60 minute observa-
tion of sheep grazing behavior was conducted monthly just before 
an application of the sanitary practices. Sheep pregnancies were 
identified and controlled by ultrasonography, and lamb weight 
gains were recorded monthly for the first 5 months of age. She-

Table 1. Level of Senecio spp. infestation in a 5.5-hectare area and in a 
2700 m2 control area. Total plant counting, November 2009. Estimates of 

seedling counting in quadrants, 2010 to 2011

	 Parcels 	 2009	 2010	 2011
		  S. m	 S. b	 JUN	 AUG	 OCT	 JUN	 AUG	 OCT
				    S. m	 S. b	 S. m	 S. b	 S. m	 S. b	 S. m	 S. b	 S. m	 S. b	 S. m	 S. b

	 1	 38	 6												          
	 2	 142	 13												          
	 3	 382	 48												          
	 4	 33	 143												          
	 5	 296	 21												          
	 6	 214	 298												          
	 7	 76	 252												          
	 8	 361	 489												          
	 9	 564	 230												          
	 10	 1894	 168												          
	 11	 2661	 3												          
	 12	 49	 395												          
	 13	 1024	 598	 85	 57	 15	 5	 1	 0	 0	 3	 0	 0	 0	 0
	 14	 660	 547												          
	 15	 2558	 1372	 292	 187	 29	 6	 2	 0	 0	 4	 0	 1	 0	 1
	 16	 2445	 654	 321	 43	 28	 11	 0	 0	 0	 1	 0	 0	 0	 0
	 17	 1658	 2159	 125	 313	 102	 7	 3	 3	 0	 8	 0	 2	 0	 2
	 18	 3452	 0	 443	 126	 24	 0	 3	 0	 0	 0	 0	 0	 0	 0
	 19	 0	 681												          
	 20	 0	 2025												          
	 Total	 18507	 10102	 1266	 726	 198	 29	 9	 3	 0	 16	 0	 3	 0	 3
	 Ca	 84	 112	 35	 58	 59	 76	 92	 81	 101	 139	 101	 135	 100	 126

S.m = Senecio madagascariensis, S.b = Senecio brasiliensis, Ca = control area.
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ep stocking densities were adjusted annually to 3.0 stock units/
ha by removing ewe-lamb pairs in September and by replacing 
the lambs with ewes in February. Also, rams were kept with ewes 
from March 1st to April 30th, annually. A variable number of matu-
re cattle were introduced and, according to the availability of the 
pastures, kept in the area. Average cattle stocking practiced in the 
areas ranged from 0 to 2.7 units/ha.

Liver biopsies were sampled inserting a Menghin needle by 
right transthoracic approach (Barros et al. 2007). In total, 10 ani-
mals (from each species) were sampled before and after the study 
period. Liver samples were formalin-fixed and routinely proces-
sed for histology. A Senecio-infested 2700 m2-area was trimmed 
in November 2009, but it was kept free from grazing animals to 
evaluate the emergence and persistence of the Senecio spp. plant. 
The sheep managed in the Senecio-free area served as controls for 
the group of sheep that grazed the Senecio-infested area.

RESULTS
The numbers of the Senecio spp. counting are shown in 
Table 1. In total, 38,751 Senecio spp. plants were counted 
before mowing the pastures and before introducing sheep 
(November 2009) in the infested 5.5-ha area. In September 
2009, two hundred green plants from each species were 
sampled and weighed. S. madagascariensis and S. brasilien-
sis plants weighed, on average, 79 and 826 g, respectively. 
No Senecio plant was found on the 3.6-ha control area. As 

observed in Table 1 and presumed in Figure 1, in 2010, the 
persistence of Senecio spp. has been drastically reduced, 
but by 2011 it was virtually eliminated. The presence of Se-
necio species on the side of the fence (opposite the study 
area) illustrates the control of Senecio exerted by the sheep 
(Fig.2A).

While Paspalum notatum, Cynodon dactylon, Desmo-
dium intortum, Andropogon lateralis and Axonopus affinis 
were the dominant pasture species in the 5.5-ha paddock, 
Eragrostis plana and Eryngium horridum plants also infes-
ted some areas. At the end of the study period, the persis-
tence of a few Senecio brasiliensis plants was apparently as-
sociated with the protection exerted by the spiny leaves of 
Eryngium horridum (Fig.2B). The estimates on forage avai-
lability ranged from 1,296 to 2,923 kg/ha (dry matter). Al-
though the sheep remained apparently healthy in the study 
period, one ewe (haemonchosis) and one lamb (dog attack) 
died. Five annual cases of digital disease (foot rot) recupe-
rated after being treated for three days with penicillin an-
tibiotics. The sanitary management applied to the sheep is 
presented in Table 2. No cattle loss was recorded. No lesion 
characteristic of seneciosis was observed in liver biopsies 
from sheep or cattle. The data on sheep flock performance 
are summarized in Table 3; during the study period, no she-
ep fetal loss could be detected.

Fig.1. Aerial aspect of the Senecio-infested 5.5 area before introduction of sheep in October 
2009. Yellow flowering is from Senecio brasiliensis plants (A). Aerial aspect of the same 
area in October 2010 (B) and in October 2011 (C).
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DISCUSSION AND CONCLUSIONS
In Brazil, as in other countries, poisonous plant control has 
usually been based on the prevention of overgrazing, the 
avoidance of placing hungry/thirsty herbivores onto toxic 
plant-infested pastures, the isolation of infested areas by 
fence construction, and the elimination of toxic plants by 
spraying, grubbing, plowing, burning, or mowing (Riet-
-Correa & Méndez 2007). Nevertheless, the efficiency of 
such measures for controlling plant intoxications has been 
limited and, therefore, efforts have focused on the develo-
pment of alternative strategies to control the most harmful 
toxic plants in Brazil, among which Senecio brasiliensis has 
definitely been included. Much wider role, however, could 
be attributed to the Senecio madagascariensis control.

In southern Brazil, an association has been suggested 
between the increased prevalence of bovine seneciosis 
(Pedroso et al. 2007, Rissi et al. 2007, Lucena et al. 2010) 
and the decreasing numbers of sheep flocks due to the do-
wnturn of the wool market in the late 1980s. A sheep flo-
ck of 12,000,000 in 1970 was reduced to approximately 
3,500,000 animals in the 2000s, a period in which senecio-
sis became more prevalent and caused increasing losses 
to the local cattle industry (Riet-Correa & Méndez 2007, 
Tokarnia et al. 2012).

The most efficient weed control programs have been 
those that associate biological techniques with manage-
ment strategies (Denslow & Antonio 2005). One of the 
most striking examples of successful Senecio biological 
control occurred in Oregon, United States of America, whe-
re the populations of Senecio jacobaea were consumed at 
the control level by the Cinnabar moth of Tyria jacobaeae 
(Lepidoptera, Arctiidae) (McEvoy et al. 1991). Sheep gra-
zing has long been considered as an applicable measure in 
weed biological control programs (Huffaker 1968). A cat-
tle-sheep-mixed grazing system has been reported to be an 
effective Senecio jacobaea-control method (Betteridge et al. 
1994). Although sheep might occasionally become affected 
and die from S. brasiliensis poisoning (Ilha et al. 2001, Grec-
co et al. 2011), a considerable amount of field observations 
have indicated that sheep might consume S. brasiliensis 
without suffering any disease. However, information regar-
ding the methodology applicable for this purpose, or on the 
performance of sheep flocks exposed to Senecio-infested 
areas, is scarce. A previous report has indicated that sheep 
continuously stocked at 0.43/hectare control Senecio spp. 
(Soares et al. 2000).

In this study, a mixed-animal grazing system partially 
mimicked the traditional extensive exploration system 
practiced in the native pastures of southern Brazil. While 
cattle grazed the pastures occasionally, the study focused 
on sheep management and performance. Cattle were tem-
porarily included in the system for the purpose of keeping 
the pastures at an adequate height for the sheep’s grazing 
behavior. Especially during the high summer months, the 

Fig.2. (A) The Senecio brasiliensis populations infesting the contiguous area adjacent to but on the other side of the fence that limits the 
sheep paddock. (B) Experimental paddock the Senecio brasiliensis seedlings emerging between the spiny leaves of Eryngium hor-
ridum, also named ‘gravatá’.

Table 2. Sanitary measures applied to the sheep managed in 
Senecio–free and Senecio–infested areas, November-2009 to 

November-2011. 

	 Sanitary practices	 2009-2010-2011

	 Fenbendazole oral	 Nov-Feb-May-Sep
	 Disophenol injectable	 Dec-Mar-Jul-Oct
	 Nitroxynil injectable	 Jan-Apr-Aug
	 Levamisole oral	 Jun
	 Anti-clostridial vaccination 	 Oct-Jun
	 Fipronil pour on	 Dec-Mar-May
	 Myiasis inspection	 Daily
	 Clipping	 December
	 Claw check and trimming	 Bimonthly
	 Formaldeyde spray (digital)	 Bimonthly

Table 3. Sheep flock performance. November-2009 to 
November-2011 

		  Senecio-free	 Senecio-infested
		  group (11)	 group (16)
		 2010	 2011	 2010	 2011

	Nº pregnant ewes (ultrasonography) 	 11 	 11	 16	 16
	Nº lambs born	 13	 12	 19	 20
	Mean birth lamb weight (kg) 	 3.5	 3.7	 4.0	 3.4
	Lamb survival (%)	 100	 91.7	 100	 100
	Mean weight at 5-mo-o 2011 (kg)	 27.1	 30.1	 28.9	 29.1
	Mean daily weight gain (kg) 	 0.157	 0.176	 0.166	 0.171
	Mean fleece production (kg)	 3.6	 2.9	 3.6	 3.0
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cattle have consistently consumed the surplus in the matu-
re pastures present in the area.

As the pastures were trimmed before the introduction 
of the sheep, the persistence of Senecio plants could only 
be associated with the budding of existing plants and the 
germination of seedlings. There could only be a minimal 
budding of existing S. brasiliensis, because its vegetative 
cycle had ended in late November, and the germination of 
seedlings in this species in this area occurs mostly from 
June to August (Karam et al. 2002). However, the S. mada-
gascariensis plants, which are known for their high year-
-round persistence (Karam et al. 2011), also diminished 
and were eventually eliminated. S. madagascariensis plants 
were apparently more easily controlled than the S. brasi-
liensis, as can be interpreted from Table 1. In the study area, 
the S. madagascariensis and S. brasiliensis plants infested 
originally distinct vegetative surroundings. S. madagasca-
riensis usually occurred on lower pastures than did S. brasi-
liensis. Thus, the preference by sheep for grazing those are-
as or the absence of a protective factor such as that exerted 
by Eryngium horridum leaves on the S. brasiliensis plants 
might explain why the S. madagascariensis plants were 
more easily controlled. Moreover, the initial total load of S. 
madagascariensis in the infested area was much lower than 
that of S. brasiliensis.

While the initial controlling effect of Senecio plants at-
tributed to mowing cannot be overlooked, a reduction in 
the Senecio spp. populations (especially when compared 
to areas without sheep) could be observed soon after the 
introduction of sheep in the infested area. However, even 
though both Senecio species studied here showed vul-
nerability to sheep grazing, in the absence of continued 
control measures, a gradual re-establishment of the Sene-
cio population is a possibility (Table 1). Combined with a 
prior timely mowing, the sheep grazing system practiced 
was effective in controlling long-term S. brasiliensis and 
S. madagascariensis populations. The sheep in this study 
have shown an unconditional preference for grazing both 
Senecio species, even when there were plentiful pastures. 
However, the sheep did not appear to show a consistent 
preference for S. jacobaea (Betteridge et al. 1994). Althou-
gh the possibility of Senecio consumption by cattle cannot 
be excluded and since deaths may occur many months after 
the plant is ingested, no change characteristic of seneciosis 
was observed in liver biopsies.

Performance was quite similar between sheep from 
Senecio-free and Senecio-infested areas. Although levels of 
sheep production higher than those recorded in this study 
may be observed under specialized sheep systems (Rados-
tits et al. 1994), the reproductive and productive numbers 
registered in this small group of sheep were comparable to 
those numbers achieved under a similar traditional mana-
gement system practiced in southern Brazil (Selaive-Villar-
roel et al. 1997, Ribeiro et al. 2002, Bonacina et al. 2011). 
In addition, the weight control of lambs was discontinued 
after 5 months of age, both because this is a common slau-
ghter age for weaning lambs and also because susceptibi-
lity to toxic plants is known to be high in young animals. 
Although there is little chance of sheep develop seneciosis 

after ingesting S. brasiliensis, sheep liver biopsies didn’t 
show any change that could be associated with the disease. 
In Brazil, ovine seneciosis has affected sheep kept in seve-
rely Senecio-infested areas, in which there was no alterna-
tive source of forage (Ilha et al. 2001, Grecco et al. 2011).

Due to the ecological and evolutionary processes of 
the global weed communities, agricultural lands have ex-
perienced a continuous increase in species diversity; this 
situation requires a continual development of weed con-
trol strategies (Mohler 2001). The findings described in 
this study indicated that sheep flocks are able to produce at 
acceptable levels of performance when grazing on Senecio-
-infested areas and are efficient Senecio spp. control tools.
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