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ABSTRACT 

A study was conducted to detenmne the effect of lantana poisoning in eastern Ethiopia by the 

use of clinical survey, que~tJonna!re survey and controlled experimental trial. For the chnical 

survey. infonnallon were collected through inten'lew, mspecting the clinical signs, gross and 

microscopic lesions. dlstnbution &: availability oflhc plant. 

An overall elmica! prc\"alence during the dry season was 16.7% and was found to be 

!Significantly higher 10 Haran Region (29.5%) compared to Babile district (8.7%). 

Furthermore. prevalence rlie (39.9~o) 10 Erer \alley was significantly higher compared 10 

other area (1.5%). Sex on the other hand seems to have no impact on the effect of lantana 

poisoning in the study area The expenmental tnal involves t\\O artificially challenged 

e'\perimental groups. each \\ nh ~t'\ en sheep and ten goats and matched control group \>, ilhout 

exposurc. The trial demonmaled that lantana species prcvailing in the area are 10'\IC 10 sheep 

and goat at a dose rale of 4ng kg hod) \\ eight. 

Cl1I1icai signs mamfested by e'\penmentall~ mtoxlcated pOisoned sheep and goats mclude 

depreSSIOn, decrease appetite ... !J.:jC rumen. jaundice. photosensitization. and dehydration \\ Ilh 

firm dI)' feces and or diarrhea \\ IIh deep yello\\ color unne The chnical symptoms and post 

monem lesions dJagnosed at field dunng clinical sun e) were quite similar to signs exhibited 

b~ experimentally intoxicated ~(,ats. The only e\ceptlon \\as secondary complication thai 

usually masks the pnmar;. ColU,.e m naturally mto,\lcatcd goats. 

This stud) has demonstrated th:11 lamana has been spread 109 and mfestlllg the \ asl area of 

t'astem highland From tht' sIud: area alone. aboul IO:!500 hectares of bush and shrub .. land 

\\ere mfestcd. Ho\\c\cr. '101 Jl a .. pecl:i of lantana are harmful: II sencs a~ a sou ret: of 

firewood. sen es a!o. mcolc·1Jl r1:.;.nl. for cleanmg pla ... tlc C3ns. and to build fence .. around raml 

boundanes and encampments. 

In any case. the haml''' Ihat 13r;t<1n3 mfestatlon cntall..., olll\\elgh Its beneficial trall~ . rhe 

communi!) is c\.peclt'd tl.: 3C\,:c-r: thl~ fact and commll thelf to manage and control lantana 

from mfe ... tlng nc\\ area. 

'" 



I.I:'<TROD UCTlO" AND OBJECTIVES 

1.1 Introdu ctio n 

The genus lantana consisting of over 160 species, 15 a member of the family Verbenaceae. 

Ho\\e'-er. the term "lantana" de:::.cnbes an aggregate species. Lalllana camara. which contains 

several hundred wild and cul!j\"ated forms or varielles. T\\enry-nine taxa of Lalllalla camara 

have been identified in Australia Slate alone and at least 19 of these are loxic. The IOXIC 

compound IS Iriterpene acid, the major toxins being lantadene A and lantadene B (Seawright 

and Hrdlicka. 19T). Australia's firsl record of lantana was In 18·H at the Adelaide Botanic 

Garden (S\\arbnck el al .. 199 ). By 1897. lantana had become a huge rambhng shrub and a 

most troublesome \\eed. \\hich had spread to form "impenetrable thickets" on the banks of 

streams. desened fanns and Ihe edges of scrubs. Lanlana currently covers more than 4 null10n 

heclares across Australia (Johon t:l al .. 200 I). 

Lantana IS hsted a ... one of the \\ or~t \\ eeds in the world. haJ Infested mdhons of hectares of 

natural grazing land espeCIally In Asia and Africa. Ii has become a maJor em Ironmental weed. 

1m acting areas of natn e Hgetatlon to the exclUSIOn of natl\ e plant:- It IS a weed In 1.:. major 

crops mcludmg coffee. 011 palms. coconuts. coiton. banana. pmeapples. sugarcane. 

sandah\ood. tea. rubber and nee In Hawaii, sc\eral hundred thou~and acres ofcroPPlIlg lands 

have been mfested \\Jlh lantana (Ramey. 1999). 

Lantana camara b also an Imponant \\eed of agnculture and fore'itry. encroachmg on 

plantauons. orchards and on pa..rures. \, here n fonns dense thickets that hvestock cannot 

penetrate In warm regions. lantana prO\ides breeding place ... for diseases. demmental animals 

and mseCb. includmg the tset<;e fly. The leaves are lo\.ic \\hen Ingested by most dome::.tlc 

11\ cSlock or nati\ e manunab. although toxiCity \"ane~ greatl~ bel\\ eell strams pea .. Ii..: TUIl. 

14%. Johnson &. Jen:<.en. 199~. Tokaml3 el 01 .. 1999). Oflhe]1.) nameJ race .... In Auslraila. 19 

are to\.ic or gr.:!\ el~ pesilferou,,- (\ lonon. 199.1). 

In anempts to control L. camara. 3):' different specie.:. 01 blOcontrol agents haw been released 

In 29 counlnes. Se\eral of the mO:.t effect\\'e cOlllrol agent.:., ;:ire seed predators. a~ L camara 

reproduces. pnmanl:, through :-~ed rather than \ egetatl\ C Broughton. 1999 J IIO\~ e\ er. :he 



degree of control achieved vanes greatly accord1Og to local climate and the strains of L. 

camara that are present. and in many regIons control agents of L. camara have little effect. 

Twent}-eight blocontrol agents have been Introduced to Austraha. but lantana is still 

spreadmg. co\erlllg c. 40 000 kml. and is 5tll1 spreadmg (Anon .. 2000). Some National Parks. 

such as Forty ;ville Scrub NP 10 north Queensland. are more or less entirely covered with L. 

camara (Fensham el al.. 199·41. Each year an estimated Aus$ 10 milhon is spent on conlfol. 

and the losses 10 the li\·estock mdu~tr)" alone are estimated at Aus $""7.7 million. through 

decreased stockmg densities and deaths of o'·er 1500 cattle per ~ ear through L camara 

po15oning (Anon .. 2000). 

ThIS ornamental shrub contains lantadene A. and other compounds that Irntate the mucosa of 

the gastromtestlnal tracl. All pans of the plant are qune to\!C. and pOisonmg may occur year­

round (AluJa. 19- 0). Ingestion of 3.+0 - .+53 g of lea\es causes liver and kidney damage. 

photosenSitization. inte:!ltmal hemorrhage and para1Y:!lI<; of the gall bladder (~1 orton. 1994). 

Poisomng occurs \\hen chppmg:!l are thro\\n mto Ihe pasture. Sheep. cattle. horses. and 

humans are sensitl\e to the effects of the plant. Caule are most often affected. Eating the 

bemes has poisoned children (Johne.:r cll .• 2nO:!) 

LmJ1i..lJl..l cam.ll"l1 ha:- been re ... poasihk IN p"l ... onmg <QL"k 10 \anou .. r.lrb of the world. Case:, 

have been reported from Australia. B,.wi. India. and \le\.lco "here 1113 .. been shown that the 

plant I:' re~ponslble for a condition ;"l1o\\n ac; Be;.,.ch dbease (Alu)a. 19-:0). Kumar and 

Rohargl (1999) reported that the :-('\ t'TlI)" of the leslor. depends on ... ueh factors as star-allon 

and deh~ dr3t1on. 

Beach "'lckne";:!I" IS a name gnen 10 L..mtano:: pOisomng at Gulf of \te\lCO that IS charactenzed 

b~ ~Ulancou:::; leSions (er) thema. nccro"I~'. \\ hleh becomes" or .. e \\ hen c\.posed to the sun. 

other mamfestatlon!'. are rumen rar<il~:'ol~ . .. e'ere consupailon. ICteru ..... anorexia. polyurea. 

emaCiatIOn and high mortallt~ fDealUlJ ('1 al l(nOJ. 

Smce :b mtroductlon and dlsmbul n. lant:ma ha ... neen ... pn:!3JIIl~ ..:nJ mfesung the \\holc 

ea .. tem hl~hland of Ethiopia. FrolP .; q.:St c:'lItle reared freel~ In 11gh antana infested area of 

e:hlern Hararghe Zone. 18.3':':; \\ert: loun!..! e\hlbitmg chmeal .,1);11 : lantana: Of these. 26.3 

·0 \\ere reponed dead (Fig 31 dunng tht' .,lUd) reno<! mdIC3t1f!.t: -r.r: .... e\en[) of lantana 

rObonmg In lhe area (Shifera\\. 2(' It,<.; ... ame :-.tuc:. mdKated tha' Jntana IS not nall\(' to 



the area and has been introduced in the past 40·50 years, as a garden nower or hedge plant. 

Famlers explained that the plant was detected primarily in towns and later spread to 

surrounding hills and nearby fanns. A tradit ional production practice. recurring draugh t and 

abundant vegetati\c lantana were supposed to have triggered poisoning that ended up with 

substantial crises in the pastoral livestock production in the area. 

Lantana cOJHinues to be used extensively in public gardens from where it is spread by fruit· 

eating birds and ammals. It ]S very widespread in the country. Nevertheless, neither control 

measures nor pre\cntive strategies were developed and it continues to become an animal 

health threat III the area. Lantana poisoning in cattle has been described by several workers 

from different countries (Seawright and Hrdlicka. 1977; Swarbri ck el a/., 1998; Tokarnia ef 

a!.. 1999) and Eastern Ethiopia (Shiferaw. 2001). The condition in small ruminant is however 

poorly explained. 

For this reason. this study was conducted in two administrative distncts of eastern highland, 

namely I-Iarari region and Babile district using goats for clinical pre\'alence sll1d~ and sheep 

and goats for c,\pcnmental tnal 

1.2. Research g,oal 

TIle ultimate goal of the current research work is to raise public and professional awareness 

regarding the emergmg phytotox]cit) problem III the country through pro\ Ision and documentauon 

of basic data on the Impact of lantana poisonmg m traditional livestock management. This would 

ultimately contnbute towards the national food self·sufficiency by enhancmg li\estock production 

and productlvuy through prO\'ls]on of basic data on imponance of Lawalla camara poisoning and 

ilS impact on prc\'<lihng li\ estock producuon practice. 

1.3. Specific objecti\cs 

• To delenmne the extent and magnitude 01 lantana poisoning a-, In ammal health threat 

through chmcal prevalence study and imerde\\'mg herdsmen. 

• To charactcnze the disease cond]tlon in experimentally challenged sheep and goalS from 

study area 

• To ]denllfy different species of lantana and their distribution in the ~tudy area 



2. UTERAT RE REVIEW 

2.I.The pla nt 

2.1.1 General descriptioll 

Lantana has many common names in different pan of the world including cariaquil\o, 

filigrana. mille. Oeurs. sauge, red sage, yellow sage. pnckly sage. and lakana (John, 2001). 

Dlffercm ethnic groups found in eastern pan of Ethiopia call it by diITerent local names. 

Among Oromo people. it is known as "beke-arkete". a name expressing its capability to grow 

In wide agro-ecological zones: in Amharic it is called ")e\\ef-kolo" meaning feed for birds; in 

Somali ethnic group. It is referred to as "geti" meaning bushy plant (Shiferaw, 2001). 

Lantana is a multi-branched shrub famling thickets 1 - ~ m high but capable of c1imbmg up to 

15 m with the support of \ egetation. Ii has a shallo\\ root system containing a short taproot 

\\ nh laterals branching out to fonn a root mat. The lea\"es are bright green on the upper 

~urface. pale and hairy on the underside: the margins are toothed The lea\ es and stems have a 

~trong aromatic odor when crushed. 

Flo\\ers fonn dense clusters and vary in color from red yellow. orange pink and white 

depending on the type. maturity and location. Flo\\cnng occur when soli moisture. high air 

humidi t~ and high temperatures prevail. allOWing almost }ear-round flo\\enng and fruit 

production In man~ areas. Flo\\ering \\111 also generall~ occur 4-6 \\eeks after a 25 mm 

rainfall event. Insects With a long proboscis such as bunerOles pollinate the flo\\ ers. About 

half of the flo\\crs \\111 de\elop a single-seeded nesh~ berry. borne In clusters, that tum from 

green to shiny purple black \\ hen npe (John. 200 I ) 

2.1.2. E('O/OKY alld disrribur;OIl 

Lantana I~ 1l3t!\e to coa'>tal area ... of the Lmted Slate,> from Georgia through Texa~ and from 

nonhem ~le:\lco to South Amenca includmg Bra7i1 and Peru and probabl~ 8011\la. Paraguay 

and northern Argentina Dunng the last cenlur) II ha~ namrahzed III most SUitable habitats In 

tropical and subtropical .-\ fnca. ASia. and Australia. mO:.1 of the \\orld· s tropical and 

:<ubtropical Island~ (\Iorton. 199~ 1. 



Lantana grows on all types of well-drained so il in areas that recci\e from about 250 mm to 

2900 mm of ram fall. Ii resIsts drought very well and to lerates salt spray. Aerial portions of the 

plant are killed by tempera lUres of _2°C. but quickly grow back (Anonymous. 2000). Large 

and vigorous plants survive firing and cutti ng, although less vigorous plants are often killed. 

Lantana thrives III waml. high rainfall , environments where it grows along forest edges, 

penetrates disturbcd rainforest and invades open eucalyptus woodlands. tree plantations and 

pastures. II does nOI tolerate water logg ing, sa linity, prolonged drought. or shading by taller 

evergreen plants. The shoots are fros t sensitivc and temperatures below SoC prevent lantana 

growth. Rich \oleamc and \,ell-drained clays are ideal soils for lantana but It will grow in 

sandy soils if there IS adequate soil moisture (John , 2001). 

1. 1.3. Reproductioll 

The inflorescence I~ a capllate:::.. many-flowered head. The corolla may \aT) \~Idely in co lor 

depending on the \anet)' but characteristically changes colors bet\\een the center flowers and 

older ouler flO,\lCf:::', Lantana blooms almost continuous ly under favorable condItions. Somatic 

chromosome numbers of 33. -\4. and 55 \\ere recorded in India. the later tetraplOId being Ihe 

most com111on (Sillha 0 at 1995). In:-;ecI5. especIally butterflies. pollmatc the 00\\er5. 

The fruits are blue black "hen ripe and cOnlam one seed each. Lantana is "pread mostly by 

frUlI-ea tmg bird",. and 50me ammais. whIch \'oid the seeds in their droppll1g~ -\Cllvilie5 Ihal 

increase light mlL'nslty and sod temperature 'Stimulate the germination of the deposited seed 

(John. 2001). 

Lanlana often dommates Ihe .. econdary succeSSIOn smce allelopathlc chemIcal.:. released mlo 

the soil pre\ ent the germmatlon and compet it ion from some other plant "pecle;). Lantana 

plants can al so reproduce \egetatively. '1prout1l1g from stems thai take rool. by layering. or by 

planting woody cultlngs mlO mOI::;t ::;011 Lnder SUItable conditIons of "aml temperatures and 

hIgh rainfall. lantana IS long-Il\ed (J0Im. :!OOI). 

Lantana. m many horticultural \'aneue~. IS planted as a flo\\ enng ornamental plant m many 

countric~ of the \\orld It gro\\s as an annual hedding plant in temperate areas_ Lalllana 011. an 

aromatic mIxture that vanes by loca l plant \ 'anely. is exported from al It.:a ... t Brazt! In herbal 



medicine. infusions of the lea\es and other plan! parts are used as an anti·inflamm310ry 

expectorant. and added 10 baths as antirhumatic. although medicinal usc is not well advi sed 

due to high lOxicity (Johone er al., 200] ). Extracts of lantana leaves have shown strong 

insecticidal and antimicrob ial activity in numerous experiments. Research has been made to 

usc thi s non- leguminous hedgero\\ weed for mulching crops and five tones per hectare of 

leave was found to double and occas ionally triple the crop yield (Stella ef ai., 2000). 

Although of in fcrior quality because of size and foml. lantana stems arc widely used as fuel in 

less developed countries (Johon. 2001). In Ethiopia this thorn y bush is used as firewood for 

home consumption and fence around encampments and fann boundaries. Farmers consider 

Ihis plant a rel iab le fence because it is thorn y, easy to propagate , perennial in growth. 

unpalatable to animals and faSt gro\\ lng abihty. These attributes probably enabled the plant to 

dominate other vegetation (Shlferaw. 200 1). 

],1.5, Plalll varieties (lIId tox icir), 

Lantana IS constalll l) c\ol \l ng ihrough commerClallOtroduclioll or breed ing of nc\\ \an etics 

The ne\\ \ arietles add gencu( dl\er..,ity to the \\ ecdy fornls. potent iall ) increasing thell 

\\CedlOess. and comprollll";(' in" potenttal for future biological cont rol. There are no\~ 

repuledl) mer 650 fo rms or \ anel1es \~ orldwlde The:.e \ arietles differ In nower color. 

hairi ness of lea\ es, spiny stel7b. loxicl ty and grow tho Some of these variet ies are hybrids. 

crosses \\ ilh othe r lantana speCK ... (John. 200 I). 

HortLculturi sts have developed. \ ane!!es thai are largely sterile, however. these can produce 

\ Lable pollen and occasionalJ~ :..;ecds: the) also spread \·egctau\,ely (Ramey. 1999). The 

'sterile' fonllS of lantana is an aggregate species that no longer gene ti ca lly match the lantana 

found in IlS nallYe range. due iO bOlh natural and horticultural hybrid ization. Imerbrcedlllg 

bc[\\cen naturahzed and commercml fornls \\ 111 contmuc 10 produce new genetic \ariet!!;!:..; 

Consequent!). ne" forms 3re !-.':l:OmLng increasmgly dls!'lImlar to the original parent plants b~ 

C\ oh 1I1g 10 (John. 200 I) 

Three taxa of the lantana plan: Lantalla (amanl I'Qr aculeata) - I (whi te.p ink) , 11 (yello\\­

plllk). and 111 (yello\\ -red) - dl ffeTed !Il Ihe content oi lantadenc and other compounds (Table 

I). I nge~ t ion of lantana lea: ~o\\der of taxon III b\ male gutnea pigs caused severe 
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hepatotm.lcl t~ Taxon I elicited mild hepalotoxlCIlY m one out of SIX animals \\hi le taxon II 

\\ as nontoxIc (\'ald and Shenna. 1991). 

Table I. The to\ici t~ of lantana biotypes (QG~R.\1. 2001 ), 

" _ 0 Color of flo\\ er 

Pale pmk pmk nO\\ ered forms 

To\\ ns\ Ille red-centered pmk 

Small-tlowered red-centered pink 

\1ackay red-centered pm . 

Rockhampton red-centred pink 

Pink mmnie bJ:!'.11 

Helidon \\ hne 

Coo!um pmk 

Bundaherg .;m31\-t1o\\cred pmk 

Bundaberg large-Ilowered plIlk 

Common pmk. 

Red 1'; .... \\ cred ··unns 

Pro:-t:rpme PI-", t:Jged red 

Balnago\\an r d, ·edged red 

Common pmk.-edged red 

Stafford red 

Round red 

True orange 

To\\ns\llIe rn ...... 1y orange 

~ , 2 , ~ pid('miolog~ 

3. ~.J, Toxic compound ill ,he plam 

\'ery toxic 

ToxIC 

ToxIC 

TOXIc 

Toxic 

TOXIc 

Highly-toxIC 

"":on-toxlc 

\ ery toxIC 

ToxIc 

TOXIc 



Experimental lantana poisoning was induced in buffalo calves by oral administration of dried 

leaf powder at a dose of 4 glk body weights. The animals exhibited all the typ ical symptoms 

of lanta na to xici ty p.1andial el a/" 1998). 

Fig. I Toxic Irilerpene acids of lantana (Pass. 1986) 

J 

o 

0' 
................. o-C - C~CHC"" , ,. 

COD!; 0 
"- .......... O - C-CH=C '­

COO H b C'-' 

PmJ....edged red nowe red lantana leaf contallls ahout 1.5% of the dry weight of lant adene A, 

the IllOSt slgll1 ficant toxic principle in the plant A demonstrably but not fatally tox ic dose o f 

the dried leaf of thiS plant fo r a 30 kg sheep is about 124 g. Reduced lantadene A. because o f 

10\\ concentration 1Il Ihe lea \ es (5% oflantadene A) and lantadene B. because ofsignificamly 

lower toxicity are thus unlikely to be of much Importance In pOIsoning ruminam fo llowing 

consumption of the plalll (Sea\\ngh t and IIrdl!ka. 19-7). 

The dried and po\\dered lea\es of L. camara h~ ... t0lllach tube at do~es of 6.8. 10, 12 and 

J5g kg. g1\ en \\ llh1l1 one day for rabbits produce ... ~ mptolll:'i discrete to slJght that is similar to 

natural pOlsomng. Dned Lal1lana camara \T (leu/ealu collected at Stale of RIO de Janeiro. 

\\a ... sho\\ 11 not 10 ha\c lo:;t Ib 10xicl1~ :.11 ka~t up to one year aftcr the plant had been 

hane~lcd and kept III cloth ::-3CS al room temperature. Both the fresh and the dried plant 

caused se\cre tlJ ... e~'e charactenzcd by pholO~('rhllr7,H!On and death of all ammals at the dose 
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of 40 g/kg, given al once; doses of 10 g/kg/day given during 4 consecUlive days (Brilon and 

Tokarina. 1995). 

2.1.2. PredisposilJgjacrors 

... ---o 
Many lantana varieties are pOIsonous 10 livestock. However. most cases of lantana poisoning 

occur in stock ne\\ Iy Introduced inlo areas in fes ted with toxic lantana, since stocks bred on 

lantana-infested area a\'old lamana unless forced to consume by lack of palatable pasture. At 

times of drought. an imals ma) take in large quantities sufficient to produce tOXIC effects. The 

morbidity rate with tillS plant 15 often high and the majority of affected animas dIe (Sea\\ nghl 

and Hrdlika, 1977). Young a!llma ls introduced 10 lantana infested area are al hI gh risk 

(Johone e/ al. 2001 ). 

Lantana poisoning IS mostl) assoc iated \\ith the amount of toxic plant ingested . All fac tors 

that increase access to and Inlake of thi s plant will make the disease severe. As a result. 

animals that ingesled Ihls to\IC plant in sufficient amount can develop the disease. 

FurthemlOre. the degree of ~lar\ atlon . transport stress . duration of time of expo:.ure and thirst 

are rel ated direCII) \\ Jlh the ~e\erHY of the d isease (Sea\\righl and Hrdlika 1977: Shlleraw. 

2001). 

In pre\ \Ous study (Shlfera\\. ~OO I). it \\ as demonstrated that caule \\ ere reluctant to bro\\ se 

Ihls plant unless staned. In early mornings o f long dr) seasons cattle used to bro\\sc \ery 

small amount o f Ihls plan! and often prefer CaclIIs If the problem worsen: lanlana i~ the la~ t 

feed choice for call ie 1Il the area Camels u!:>ed to bro\\ s this plant greedil~ but \\ere not 

observed falling SIck Goats u,ed to pick the seeds, preferabl y ripen ones. of Ihl~ plan t 

frequent ly. HOWC \CT. there \\a~ no report o f gross VISIble changes on the health under this 

environment . Children <lbo cal npen seed of Lal/ta lla camara wit hout demonstrabk !II ..-ffect 

2.2.3. I-lost runge 

Lan tana leaves con tam pOI.:;onoLl'- substance thai cause:.; death in horse. cattl c, sheep. gOJI and 

rabbit ().lonon. 199.l ). Foune ! 1987). reported an outbreak of acute Lal/talla camara 

po isol1lng that killed In of91 c'rosed call Ie 1Il SOUlh Africa. A comparatin:' study lll\oh'Jng 

experimental pOlsomng ()J cattie and sheep \\ II h the plam collected from the .... amt' place 
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showed that sheep were as sensitive as call ie. wh,ch are the malO victims of the natural 

poisoning by lantana (Briton and Tokarina, \995). 

Three red Kangaroo developed the cl inical symptoms fo llO\\Jng exposure to Lantana camara 

leaves mixed with feed (Johnson and Jensen. 1998). Si milarl y. the powder o f dry leaves 

suspended in water at the dose o f 125 and 250 mg produced tox ic symptoms in buffalo calves. 

There \\ as not much difference in the type ofs)ffiptoms in the animals rece iving 125 and 250 

g powdered dry leaves, but the death was ear her In the latter group of animals (Dhillon and 

Paul. 1971). 

2.2..1. Epidemiological importance 

The s l ud~ conducted on the incidence of lantana pOIsoning. its effect on suryival. growth and 

fenihty rales fo r sewn years indicated that BOJ taurus Hereford lines had higher incidences 

of poisomng and hIgher monalities after pOlsomng than the Bos il/dcius based breeds. The 

... ame slud~ has mdlcted thai Il\e."cight gain~ of pOIsoned cattle of all breeds \\ere reduced 

but subsequent reco\'eT) was rapId. Lantana pOlsonmg had no delectable effect on fen il ity 

lITcspecu\\;' of breed. If exposure .. occur 10 1l10nth:-i pnor \0 theIr firs! mating (Frisch et 01 .. 

1984). 

The results of expenmcma1 pOIsollmgs \\ nh LUfllt1lltl camara. mdlcatcd that \\ lIdhfe can be 

poisoned by both plants and their e,"lract!- ahhough the co-e\olutlOn of ",lIdhfe and tOXIC 

plants has resulted In an lflcreased resistance to these substances as compared to domestIc 

::mllnais (Ba~son. 1987). 

In 
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Table 2. Morbidity and mortalit y rate of lantana poisoning in various age group 

(Shiferaw.200 1). 

Number of ~lorbidity rate Mortality rate Case fatality 
Age ca tego ry 

cattle exposed (%) (%) rate (%) 

<2 184 41.85 32.608 77.92 

3-4 584 35.62 20.547 57.69 

5-6 555 33.87 20.720 61.17 

7-8 607 33. - 7 25.535 75.61 

>8 430 46.74 39.534 84.56 

Total 2360 37.25 26.271 70.53 

Fig.3 Larll ana po isoned herd that lost II heads of cattle at Erer ,alley (S hifcrsw. 2001 ). 



Table 3. Sex dependent morbidity, mortality and case fatality rat es (Shiferaw, 2001). 

Number of cattle 
Se). 

I\lorbidity rate 1\1ortality rate Fatality rate 

exposed (%) (%) (%) 

~I ale 397 36.78 24.68 67.13 

Female 1963 37.34 26.56 71.22 

T otal 2360 37.24 26.27 70.54 

2.3. I>athogencsis 

Pathophysiologies of lantana poisoning which are important m determining the onset and 

progressIOn of disease have been identified. Toxic dose of triterpe ne acids is absorbed frolll 

G 1 T: continuous absorption of toxin is necessary for a disease to develop and be main tained. 

Rummal ~tasis result in retention of toxi n in the rumen. thiS prolonged absorption o f tox in 

from the rumen mamtalllS I!\cr mjury and injured bile canalicular membrane ma~ further 

tran~m!lto\ms (Pass. 1986). 

2.3.1. A hwrptioll of IUl/ullla 10xill 

Tntt!fvenc aCJd~ can be absorbed from all regions of Ihe dlgC~U\"C Iract but most raplJI) from 

the small mteslme (Pass. 1996) The) are transported from the Il1le~lme In the portal hlood to 

the In er where the) are taken up JIl IO hepatocytes. Exposure of It\ er to Ihe toxm triterpene 

aCids I.., mamtained by contll1UOUs absorpuon. mainly from the rumen. as a result of rctelliion 

oflox]c Ingesta for several days (Pa!)s, 1986. McSweeney and Pass. 1983). 

2.3. 2. Rllm ell stasis 

Dccrca'icd rumen mOlilny ]S ob!Scned 111 lantana-pOisoned ammals and IS Important for 

progn.:- ...... lon of the disease (Pa!S!'>. 1986). Ruminal stasl~ appear ... to be due to twO lI1tlucnccs. 

hr:-t. lantana· pOisoned anllnals do nOI cat and this decrca~e, rumen motJiit~ Lantana 

poisomng also decreases the ~Ircngth of muscle contraclion. The second factor that mhibib 

rumlllal contraction I!-> an IT1hlbllory rene" initiated from damaged 1J\er. It has been 

dcmon..,tratcd that sec tiOning the hepatiC nerve COIl\'erts tht! pancm of rum mal ~tas]s III lantana 

P01"OIH.-d ammab 
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The effect of poisoning by the plan t L. camara (red sage) on reticula-ruminal motility 

indicated that there is a marked decrease in fo restomach motility 4-6 h after dosing wi th the 

plant and motil il} continued 10 be depressed throughout the course of the disease. The effect 

of lantana on mOll1l1Y is further characterized by a decrease in the number and median 

amplitude of fore stomach rno\ements. This IS in contrast to the effect of starval!on, which 

decreases only the number of forestomach movements. and even this effect was less severe 

than in lantana-pOisoned ammals. The effects of lantana on the components of the reflex, 

\\ hich con trols rumen mOl1ll1~ \\ ere examined, however, no evidence was found for a direct 

effeci of lantana tox-ms on the stretch and tactile receptors in the reticulum, on the vagus 

nerves. on the gas!nc center or on the muscle of the forestomach (McS\\ccncy and Pass, 

1983). 

Evidence was found to !.uppon a hypothesis that stasi s of the rumen in lantana poisomng IS 

due to inhibitory 1I111uences arismg from the damaged liver. The evidence showcd correlatIOn 

between the on~cl of rumina l stasis and I!\"(~T injury. a relationship bet\\ccn the "eve:-HY of 

liver injury and rummal ('{a"l<; and the lindmg that dencf\:auon of the lI\el" comerted the 

pattem of fore:-.to l11Jch 1Il00el11ent~ in m\o:\lcated animals. EVidently. sta~IS of the rumen in 

lantana-poisoned a:~;11lal .... IS due to al lea"t Ill1l1all). to inhibitory neural Impulses an sing from 

the damaged II\-er (\1I:S\\ cene~ and Pas ... 1983). 

Rumen hqllor allal~"'I'" of Lamalla Cllmura Into\lcated buffalo cahes re\cakd complete 

absence of protozoan l11ot1l1l) and concelllratlon: Ihe glucose fermentation Icst value and total 

volatile fallY aCid cnnct.:ntration decreased significantly. Ho\\ever. rumen pI! nU60.h) and 

ammonia 1l1lrogen I..'oncelllralion (27.33 ~_05 mg dl) lIlcrcase during the to.\lcny. It was 

concluded that Lalltana c:alllam var. acclI/a[Q causes gross rumen microbIal inactn' lty in 

buffalo cah es (\ lanJlal and Randhawa. 199~)_ 

The effects of I;.W:;lllJ pm':'Olllng on the microbIal popUlations of 1111..' rumen and on 

fcnnentatlon \\ IIhln Ihe rumen mdlcatc lilal lantana toxins do no! affect rumen 

microorgamsms dlre..:-tl). the changes obsef\ed In lantana-poisoned anlll1ab are probably due 

10 anorexIa and rUI];t:Jl " Ia", ... , \IcS\\cenc~ CI aI., 19>--3) 
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1.3.3. Cholesrasis 

Intrahepatic cholestasis of lantana pOisonmg can be produced experimenta lly by giVing 

lantadene A orally or by giv ing small intravenous dose at regular interva ls (Seawright and 

Hradhcka. 1977: Pass. 1986). However. if large doses of lantadcne A and B are given 

Intravenously. hepatic necrosis occurs. II appears. therefore. that absorption of the triterpene 

acid from the digeslJ \'e tract is relatively low and continuous resulting In cholestasis. 

The Ij\cr injury of lantana poisoning is specific 10 the hepalocytes and results in inhibition of 

canalicular bile secretion. The injury to the bile canalicular membrane has been observed 

early in the development of cholestasis as morphological change in the membrane and loss of 

membrane enzyme activity (Pass, 1986). The morpho logical changes include loss of 

canalicuh microvilli and then collapse of the canaliculi and these changes contribute to the 

decrease in bile secretion seen during lantana poisoning. It has been suggested that injury to 

the bile canalicular membrane may result from an interactIon of triterpene metabolite with 

some components of the membranes, and that canalicuh injury may be the initial effect of 

cholestasls. 

The to:\In:-. exen their effects on the hepatocyte:;. and the canaliculi appear to he a major Site 

of InJu~ Withlll a fe\\ hours after ingestion of the plant. there IS a decrease III canalicular 

ATPase activity and collapse of canaliculi. Although the secreto!)' function of the 

hcpatoC)jes is lost. Ihelr ability to metabolize compoulld~ b retallled: to.5ome extent. they are 

able 10 conj ugate hlilrubin Toxicity is associated wnh an lIlcrease III the agranular 

endoplasmIC reticulum In hepalocytes, but the significance of this change is nO! clear. It 

maybe related to alte ration III amount of drug metaboliZing enzymes or retention of bile 

con<;tit uents. Expenmcnb haH' confinned that lantana causes gallbladder paralYSIS but not 

IIllcstmal paralYSIS (Pass III af. 198-). The bvcr leSIon IS pOIcnually reversIble and recovery 

110m cholestasls O(l..'lJr~ \\ hen the absorptIon of IOXlllS dc(rt'ase~ to a rate whIch doses not 

IllJII1Iam cholc:-.ta .... I" 

1.3.4. Olher c"allgl!~ a'~ocialed with lalltall a poiso";"g 

j.mndlce and photo'en~llI.ration occur as consequence" 01 chole.stasls_ jaumhce IS due to 

accumulation of bilirubIn a, a resul t ot' fallure of hliC!0 ... ecretion rather than fallure to 
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metabolize bilirubin (Pass. 1986). Photosensitization is due to the accumulation of 

phylloel)'thrill, which sensitize the skin to light. Phylloerythrin is a metabolite of chlorophyll. 

which normally undergoes intrahepatic circulation. During cholestasis, it is not secreted in to 

the bile and accumulates in the body. It has been experimentally shown that lantana poisoned 

sheep become dehydrated and develop a decrease serum potassium concentration and 

metabolic acidosis. Renal failure associated with renal tubular injury has been reported in 

lantana poisoned animal (Pass. 1986). Five clinically advanced bullocks succumbed within 1· 

10 days of observation. The lOla I plasma bilirubin content in fatal cases was of the order of 5-

50 times the normal value (Shemlan el al .. 1981). 

The osmotic fragility of cr: Ihrocytes was measured by the rate of hemolysis in decreasing 

concentrations of saline. The erythrocytes of nomlal animals resisted hemolysis until the 

sal ine concentration was lo\\ercd to 0.60%, and it \\as complete at the 10\\ saline 

concentrat ion of 0.30%. In lantana-poisoned animals. hemolysis started even in 0.72% sal ine 

and \\ as complete at a saline concentration of 0.44%. The hemolysis curves of alllmais that 

died \\ere greater from the nom18L but those of the calves that recovered and the one that 

died blJl had the lowest blhrubm content closely approached the normal curve (Shennan III 

ul .. 1981). 

Heamatological finding recorded III Red Kangaroo \\ere leucocytosis. anemia. bilirubillemia. 

bilirubinuria, hyperprotcinelma. and elevated alanine aminotransferase. gamma glulamyl 

transpeptidase and alkaline pho:-;phatase. (Johnson and Jensen. \998). 

Lantana in goat produced an JIlcrea!.c III the serum acti\ ities of alanine aminOiransferase. 

aspanate aminotransferase. and alkahne phosphatase. Funhemlore. these plants caused 

increased total blood protem levels and decreased haemoglobin concentration (Aba tan et 01 .. 

1996). 

2 ..... Diag nos is of la nta na poi ~oni ng 

1.-1.1. Clinical symptoms 

Symptom:::. of lantana poisollll!g depend on the amount and t~ pe of lantana consumed. and 

under some circumstances. tr.e IntenSity of light 10 \\ hieh the ammals are exposed. Earl~ 

s~mploms IIlclude depreSSIOn. )s -.; of appetite. con:::.tlpation. and frequent urination. After a 
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day or two the eyes and the skin of the nose and mouth stan to become yellowish with 

jaundice and the muzzle becomes dry and warm. The eyes may become inflamed and have a 

slight discharge. The animal also becomes increasingly sensitive to light. Finally, the muzzle 

becomes inflamed (pink nose), moist and very painful , (A V IS. 2003; Shifcraw, 2001). 

The clinical disease often takes acute and chronic forms. The acute foml usually occurs 

within 24 hours after the plants are eaten. Animals exhibit gastroenteritis with bloody. 

\,I, ater)' feces. severe weakness and paralysis of the limbs followed by death 111 3 to 4 days. 

The clinical features of the intoxication caused by the three compounds are identical and 

indistinguishable from those already described following dosing or feeding the toxic plant. 

Anorexia occurs \\ ithin 24 hours of dosing and jaundice will den top \\llhm 4 days and 

photosensitization \\ ill develop \\ hen placed in sunlight for a day at this stage. The major 

chmcal findings 10 lantana pOlsonmg \\cre constipallon. anore\la. jaundice, 

photosensillzation. progressive weakness. dehydration and subnormal temperature at the 

terminal stae.e (Ail el al.. 1995: Johone el at., 2002; Shiferaw, 2001 J. Recumbent cattle twist 

their head laterally towards the flank and arc their back at stand. ;\ecrotic lesion 011 the gUIll. 

lips and . \entral and lateral surface of the HI' of tongue are common (Shlfera\\, 2001). 

The chrolllc fonn IS characlcnzed by jaundiced mucous membran~..,. photosensitization, and 

ulcerations of the IllUCOUS membranes of the nose and oral ca\ ny. Photosensitization is a 

clinical mallifestation that appears follo\\ mg cholestasis and has been recognized in catt le, 

sheep. and occasionally. horse for many decades. Manifestations. \\ hleh appear several hours 

after e'posure to sunlight. mclude bumlng or itching. er)'thema and pronounced inflammatory 

edema_ Often the mflammalion IS so severe that the affected area of :-.kin becomes necrotic 

and slough off lea\1ng a ra\\ mOIst surface. These changes are stnctly confined to areas of the 

skm unprotected by pigmentation ( Fig 5). In cattle and goat area .. covered by thm hair and 

usually non-pigmented tcats, udder. perineum is most often affected (S hanna el af .. 1981). 

The skill may peel. lea \ Illg ra\\ an:as thai are vulnerable to fly slr1kc~ and bacterial Infection 

Se\ ere J...er:l.t\ll!-, may result III temporary or pcnnanent blllldnes:i (Shlrera\\, ~OO I). 
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All affected animals avoid direct sun hght and seek for shade. The mouth and nostril of some 

cattle have bad smell and feces are fiml and dry containing mucus indicating severe 

constipation. Most can Ie that de\'e!op a characteristic lesion die during the first five days of 

sickness (Shi fera"". 200 I ). 

Shiferaw (2001 ) described that early symptoms in some cattle include restlessness and edema 

on the head. dewlap and bnsket that oozes yello\\lsh fluid. The skin also becomes dry and 

hard . On subsequent days. large necrotic les ions are detected on the mUZZle. nostrils, tongue, 

teat. vulva, and scrotum of 1110st cOIl\'a le~cent cattlc. The necrotic tissue sloughes off from 

muzzle, skin and teat: the skm becomes dry III some cattle and later on. photosensitization 

becomes promment m fe\\ chronic cases. Some poisoned pregnant cows abort and such cows 

\\ould hardly rcco\c:r '\!e\\bom calves are unable to rise and hence herder used to slaughter 

these calves. 

2.4.2. Gross pathology 

The pathology In acute lantana poisoning In canle and small rummant IS similar except the 

absence of photo"cn~Jtlzat\On In "heep and goats that may be attributed to rci:ltj\ cl~ mild It\ er 

damage. or the rapid cour"e of iQ,(ICOSI:o. t lea and Tutt. \998). 

Photosensiti zation IC<.,lOns are slight or ab..,ent III sheep unless kept In l:>rlght sun light 

Yellowish dhcoloration of carcass is a common finding: liver is typi cally swollen. the bladder 

IS distended t\\O to three tIme:;, the nom1al "'I/e~ the kidneys and adrenal glands are swollen 

\\ llh the corte\ pale ~ cJlowlsh and mOl~t There are accumulations of hard black and dl) 

digesta in the colon and the rectum contains !:.mall and irregularly fomled fecal pellets and 

COpiOUS amount of glary yello\\lsh mucu,:i (Pas\. 1986). The rumen contams roorly digested 

mgesta and thu ... allllllais \\ uh lantana tOXIClt\ addillonall\ sho\\ anorexia Jnd are em2.clated - ." 

Grossly. La1llUlw Cil/llara produces pale. 5\\'oJlen. Inable In er and ecchymotic haemorrhages 

In the kldne)s (.-\h:Han c( at 1996)_ Postlllortem exammation of the adult male red kangaroo 

re\'caledjaundlcc:. the II\t:f \\a~ ... ""ollen. monied. and pale yello\\ to reddIsh ~ello\\ The gall 

bladder \\ a.<, tn3rj..,eJI~ dlqende": (Johnson and Jcn ... en. 1998). 
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2..1.3. Microscopic lesions 

The lesions produced by each of the th ree compounds are sinular. \ arying only in degree. In 

the liver of recovering sheep. there is swelling witb paleness of stai ning of the cytop lasm with 

thickening of the cell borders. Small intracytoplasmic bro\\ nish yellow bile globules are also 

found. Occasionally. kupffer cells contain large round or oval brownish ye llow bile deposi\. 

In the liver of fatally intoxicated sheep. hepatocytes arc swollen and pleomorphic with much 

apparent disorganization of parenchyma architecture (pass el al.. 1978). There is extensive 

feathery degeneration and vacuolation of parenchymal cells of the prepartal zone. Many 

hepatocyte nuclei are enlarged. The kidneys are similarly affected in illl affected animals and 

the change included extensive di lation of the lumen of most unniferous tubules. In some 

neph rones. there \\ as extensive foamy swelhng of cytoplasm of the cells of the proximal 

convoluted tubules (Pass. 1986). 

In summar~ no single feature is adequate for the diagnOSIs of lantana pOisoning. ThIS suggests 

that differential dlagno~tic procedures inc1udmg ""Imultaneou~ onset of illness of similar 

se\ ent) m sewrai <ll1n11als. sudden death \\lIh phOlo>.ensitizatlon In conjunction \\ IIh Dlher 

chlllca!. postll1ort~m and histopathological tindtn£ .... a .. "ell as . Ii\cr funclton tCSI and Illstory 

of e'posure ha\'e utmost Importance III pro\ idlllg J clue. The first outbreak reported from 

Eastern EthIOpia \\ as diagnosed by strong e\idence generated from e1mlca!. epldelnlologlcai 

sur\ey. groso; postmortem findmgs changes and l\llef\ICW::, dunng the course of Ihe disease 

(Slllfcra\\.20UI)' 

2.5. Treatment :lnd control 

The de\elopmelll and maintenance of cholc~las l ~ 111 lantana polsomng 1:-. the result of 

conlmuous ab~orrtlon of toxin from the rumen and removal of thl>; 10XIC matenal will lead to 

reco\'ery from the dl~ea"e. It has been sho" .. n thai Intl1Alcated ..,heep reco\er when the tOXIC 

rumen conlelll IS manually removed ('\ l cS\\eenc~ ilnJ Pas~. 19~3), ThiS can be achlc\'ed by 

rumlnotom~ 

-\dmmislrallon oj ad-.orbent matenals such as Jet l \ ated charcoal to bmd the tOAII1 tn Ihe 

nl1nen \\ 111 pre\ elll further absorption. L::lIllana Jlol~oned caule can be successfully treated b) 

gl\tng 2 5 kg of actl\ ated charcoal III 20 Iller oj mu iilple electrol:yte solution b~ 'tomach tube: 



sheep is similarly treated b) gl\lng 500g charcoal in four liters of fluid (Pass and Stew3n. 

\986). Acti\ated charcoal at a dose of Sg/kg body weight orally produces good protection. 

Bemonite is consIdered to ha\·e promise as a cheap alternative to activated charcoal for 

therapy of lantana po isomng of cattle. However. calves given bentoni te took 3 days longer on 

average to recover fully than those given actJ\-ated charcoal but the effects of the 2 therapies 

on plasma IOtal blIJrubin concentrations were statistica ll y indistinguishable (MckenzIe. 1991). 

Treatment for photosensJlive dennalilis may Include keeping the animal under shade, local 

application of amihbtamme to damaged area of skill and administration of antibiotIcs to a\ oid 

secondary compllc3.l1ons .-\n Improvement 111 the condition of animal is usually seen \\ Ithm 2 

10 3 da)s after Ircalmelll (~1cknnen and Amos. 1989). The antidotes \\hich significantl) 

reduce pholOdem13t1tls mclude orally gi\ en liquid paraffin. oils of sesame, saffiower and 

castor. activated charcoal and magneSIUm sulphate, promethazine and dexamethasone. 

Activated charcoal-magnesIUm :!ulphate combmatlon or promethazine significantly reversed 

Impaimlcnl of e\Crctory 11\ er i...:nctions (ShJ(le and Akhter. 1991). 

The toxic tnlerpct:~: aCid lant.:.:dene A and lamadcne 8 that are extracts of Lamana camara 

\\ ere conjugated tt' !-l0\ me "CTU'Tl albumm The conjugates \\ erc emulsified \\ IIh adJu\ ant and 

IIljecled 1010 ~hl'q and can:e \ 'acclnalt'u .ml/Hals produce anllbod} against Ihe 10\1C 

compound. Chok·"'J"'I~ \\as Ie", ::-e\crc III \ <lc\..'lIlatcd than in non*\·accmalcd "hceplSlcwan CI 

al..1988) 



3. ~IATERIALS A ' 0 M ETBOOS 

3. 1 Clinica l prevalence study 

3. 1.1. Srud)' sire 

The study was conducted in Harari Regional State and Babile di stricts of East Hararghe Zone 

of Oromia Regional Sta te. The area is located between 42° 53' 20" East and 09° 16' 40" 

:\orth of equator, bounded by four distric ts of East Hararghe Zone and one district of Somali 

RegIOnal State 111 the east. The altitude of the area ranges from 1200m abo\c sea level at Erer 

m er basin 10 2300m abo\c sea level at tl arar cham mountain :--" lean annual rainfall of 800 

mil liliter and temperature ranges from 20 - 27 °c. 
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3. 1.1. SlIIdy populalioll 

From the total hvestock population in the area catt le rank first that approximate 58 percent 

goats 33 percent and sheep 9 percent as shown on the Tab le 4. The type of goal management 

systems practiced In the study area was small flock kept in mixed fanning systems with flock 

size that range from 1 to 12 with an average of 5 per household. 

3.1.3 Samplillg lec/wiqlle alld 5lUdy desig n 

The study area \\ as initia lly categorized Into different segments based on the putative ri sk 

factors that affec t the occurrence of the disease. As a result. two Geographic areas were 

identified from the two di stricts. The IwO geographic areas arc loca lities around Erer River 

basin and other plateau and chain mountain. Twenty percent of the \'i llages (33 from I-Iarari 

and 53 from Babile) \\ere selected randomly from the area for the fi rst stage sampling. From 

each village 15 goats were selected randomly for the clinical suney making a total of 1290 

goats for Ih lS stud~ The sample size was determined by considcnng 50 % tOX icity rate to get 

maximum sample '17C (Thrus fi eld. 1995) as cstimates are generally lucking. 

Table .. L Lhestoc,," population of stud) area ( II BCO .. 2000). 

No Species H anni Babile TOial Percentage 

Catt le 34008 39524 73532 58 

2 Shoep 5774 5719 11 493 9 

3 Goats 19098 22752 41 R50 33 

Total 58880 67995 126875 

3.1.5. 5tlll~r methodology 

The chmcal SUf\C~ lIl\ohcd one \1511 to a -,ampimg site at which I~ goat~ had been randoilli~ 

selectcd from \ I l.1ges "ere ll1!:lpecled for c1 mical evidencc ('If lantana pOlsomng and 

questIOnnaIre, \\ ere adnllOlstcred to 251 flock owners. A chll1cJ.1 diagnOSIs of lan tana 

poisomng \\.1" ba'l.'d on slmuhaneoU"i on:-'L't of Il lness of SImilar "e\enty 10 a flock. presence 

of jaundIce. rumen ~iaSls. phoiOSenSIlI7aUOn, dehydration. Im.tor~ of feed shonagc and 



browsing in lantana infested area. In additional confinnatory diagnosis was made possible by 

postmortem inspection of tenninally ill goats (n=6) and carcass (2) obtained from poisoned 

flocks m different villages. Finally, specimens were collected and processed for 

histopathology exammation. 

In nut shell, infomlation gathered through interviewing flock owners, inspecting the animal 

for clinical signs and gross postmortem and microscopIc lesions. extensive distribution & 

avatlability of the toxic plant, and goal management that favor lantana toxicity were 

simultaneously analyzed 10 arrive at a final diagnosis in a clinical prevalence survey. 

3. 1.6. Questioll lla ire survey 

As part of a cross·sectional study of lantana pOlsomng, 251 livestock owners were 

intervic\\ ed. A pre-tested questionnaire was admmislered on a single \ isit to collect data from 

livestock 0\\ ners . The interviewees responded to questions about h\estock health problems, 

kno\\ ledge of Ian lana poisonmg, uses of the plant and liS hannful effect in the area. The 

questIonnaIre was additionall~ used to quanllfy and highlight the e'tlent of infestation by 

companng \\ IIh other \ egetauon in communal grazlIlg area. Furthcnnore. photographic and 

\ Ideo c\ Idence \~ ere gathered. This helped to detemlme the seasonal pattern of disease in 

di fferent area. 

3.2 . Co nt rolled c:l. perimenla l tria l 

3.1.1. Sample plant collectioll 

The test plant was lantana \~ IIh a yellow center pink colored flo\\ er most abundant in the 

stud) area. The plant was Identified by Haran RegiOn Plant Laboratory. based on 

morphological characteristics (Fig 7). Thc plant Ica\C~ \\ere collected and allo\\ed to dry at 

room temperature for 5 day!>. The test po\\dcr \~a ... obtamed by grmdlllg the dried lea\es with 
, 

local \\ooden gnnder ".\1oJ~'a . or , . . Hukedw and filtered through approx,nnatel> 1 mm· 

\~ Irc-ll1e ... h ... Ie\ e. 
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3.2.2 Experimellful desigll 

Twelve sheep and 20 goats. matched both for age and sex were purchased from a loca l market 

in thc study area wherc the animals got frequent access to lan tana and elmical disease have 

been reponed. All animals we re physically examined at the spot fo r evidence of diseases. 

Further laboratory examination was made to elucidate parasitic infestation with due emphasis 

to liver nukes using 3tandard coprologlca l technique (Hendrix. 1998). All animals were 

treated \\ ith Albendazole at a dose rate of 15 mglkg body weight. sprayed with acaricide 

(Diazenon) t\\ ice. and vaccinated against pastu rellosis dunng the 22 days· long 

acclimatization period. A packed cell volume (r eV) was determined from jugular blood 

sample by centrifuging al 3000 rpm for 5 mmute. 

Seven sheep and lell goats were randomly assigned to receive tOXIC matenals using stomach 

tube. at tile maximum dose of -lOg/kg body weight (Brilon and Tokarina. 1995). While five 

sheep and 10 goat:, .... ere left as a control group. The treatment and the control group were 

kept together and observed for the citlllcal sign 10 manifest for 30 days. 

After treatment Ihe anllnals \\ere e>.amllled twice a day for an) derangement .lIld any elmical 

signs sho\\ n were record. PC\· and body \\ eight were taken at lhe stan. In the middle and at 

the cnd of e:-.perimental penod. Recumbent ammals were necrop'lcd and detail lesions 111 

dlffercni organs \\cre recorded. 

3.2.3. Laboratory methods 

Samplc:. of dlffercnt organ and IIssue from both treatcd and control alllmal \\cre fixed in 5% 

buffered fonnaldehyde and rouline IlIStopathology was pcrfonned on HE stained paraffin 

SCCilOllS to detemline l111croscopJC abnormalt lies (Jubo e/ aI., 1991) \1Icro:.copic c:-.ammatlOll 

\\a~ dOlle on 5·6 micro 1l111lnneler HE "Iall1ed tissue seClion al 4QX magnification. 

3.2.-1. Re",pOIJ\e I'tl r;(lb l e!J 

The re"pon .... c \'ariables 111 the ~lud) \\ ere none poisoned \\ hen no climcal .... ) mplom dc\ eloped 

\\ IIh 111 2S days of treatment. pOIsoned and recovered \\ hell elmlral :.ymplom dc\elops bllt 

allllllill rcco\ ered and pOI..;oncd and dead \\ hen climcal symptom Je\clop and the anima! I~ 
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recumbent. The malll crite rion for recover)' from IIltoxication was improvement in demeanor, 

appetite. and rumen motility . 

• 
3.3. Dat a collection. analysis and management 

Data \\ ere collec ted takmg into account the area of study and season during \\ hich the survey 

was conducted. Age categorization was made using dental eruption and wear as previously 

been descnbed. Chi-square statistical analysIs and compamons of proportion were used to 

anal~se the data as appropnate In a1l the analysis; the confidence level was held at 95% and 

P±O.05 was set for ~ignJficance 

~ . RES LT 

~.l. Result of clin ica l prevalence 

From the Table 5 one can see the intoxication rale IS significantly hlger (P<O.05) III Haran 

RegiOn compared to Babile district. Similarly mtO\ lcatlon rate m Erer valley \\as significantly 

l-jlgher (P<O.05) compared to other geographic area (Table 6). Age also seems to have 

..,lgnllicant effeet on a naturally occuITIng lantana rOJ~onm£ t table 7) But sex of the ammais 

did not ha\c slglllficant contnbution to lantana pOJ~omng m Ihc stud) arca 

1 ab le 5 Area based pre\ :llence of lantana poisoning in goats. 

District To tal Positive Clinical pre\ a lt:'lIce X! P-Va lue 

Bablle '795 69 , -69 

Harar ~95 146 ~9 .19 95.16 000 

Tota l 1290 215 16.6-

c6 



Table 6. Clinical pre"alence be£'\een £'\0 geographic areas 

Geographic a rea Total Pos iti ve C lin ica l preva lence X, P-va lue 

Erer valley 5 10 203 39.960 
327.39 .000 

Other pans 7 G 12 1.535 

Total 1290 215 16.67 

Table;. Se:\. dependent pre\ ale nce stud~ of lanta na po isoning. 

Sex Total Posit ive C linica l prc\'a lenc(' X' p-\aluc 

Female 101 4 1- 6 13.64 1.62 ]02 

Male ]-6 39 14 J3 

Total Jl90 215 16.67 

Table 8. Age pre' ale nce of I:mtana to :\. icities 

Age T 0I31 Posit i\{> 
C linical re' a lence 

X' ' - P-, alue 

\111' leeth -l/11 4 - 11 380 

1 pair· teeth 3: 6" 19.315 

2 pair'" teeth ~61 46 1" _6 2": 25.7 .000 

3 paIr · teeth 14' 46 2-l 215 

-i paIr" teeth " \4 1-1 \3\ 

Total 124" ~15 

penllanent IIlCISOr 



Fig. - \ (' 11 0\\ (,(,Illt' r- pine 1. Il1/lalla cal1wr a a tes t pla nt fo r· thertiaJ. 

LJntana ::.PCUI.!-" ;l\Jlbbk' In ·!k' area mdude~ red \clll)\\ \\hlll;! pmk \ello\\ celller pm].. 

\eIlO\\ cen tered rtXi purple ..-:ok'red (lo \\er:lnd a combm.1.1I0n of Ule.,c l'OlllrS.lTe found \\ldeh 

In the slud, area I he e,ceplIl'r, IS red color I' pi.! domlllJ led In GO A. 'GO :.. ~Jrdens 

Fi!! II. 'umber of l1"spondelli s l11!ardi ng animals feedinin g lanl:ma 
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Fig.9 Clinical appeanm ce of naluntlly poisoned goa ls 
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.\ AccumulatI o n o f hard black and dr. d l j;1.."i i il 111 \h t.' co lo n and fc'Clufll COIll3Jn$ small \\"Ilh 

Irregularh f,Jrmed fecal pellets B lulU .. fr"ill aUh)p~l('d ~t)31~ \\;1.., .:nrnphuled \\J lh 

pas tureJlosls cramal lob of the lung IS clln~C'Sled C One can caslh see huH. CI rumen 

.. :0mplt' tt'i\ tilk·J \\nll lantana lea\\.' ... Jnd "c'ed ... () \ utopslt.'d I).HUlal ptlht1nc:d g~lal \\<1. ... 
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4.2. Questionnaire result 

Interview was made with \i\estock owners in the study area 10 evaluate soc ioeconomic status. 

d istribution. toxicity and other impacts of lantana (Table 9-16). 

Table 9. Socioeconom ic importance of la ntana. 

Uses of lantana 
Respondcnts 

Perccnt 
(n~251 ) 

Tradi tional Ircalmen! 60 23.9 

Source of firewood 231 92.03 

Cut and sale for fuel 84 33.47 

use fo r fencmg 191 76.10 

Cleaning nlllk and water cam 144 57.37 

Improve 5011 fenil lt) 15 5.98 

Table 10 Lh es t o(' ~ species affected from fannen prospcc th e 

Affected Freq. Percent 

Cattle 16 6.37 

Goat 39 15.54 

Do not kno\\ 196 78.09 

Total 251 100.00 



Table. II Response to seasonal fora ge availability 

Wet seaso n forage Dry season forage 

Forage s tat us Freq. Percent Freq. Percent 

Enough for yo ur ani mal 137 54.58 3 1.20 

~I argma l 108 43.03 4 1 16.3 3 

\'c~ litt le 6 2.39 207 82.47 

Total 251 100.00 251 100.00 

Table 13. Respo nden ts ' observat ion o n di sease encou ntered months 

;\lol1th ~umber of respondents Percent 

December 16 6.37 

February 10 3.98 

January 11 ~ .38 

June 7 2.79 

\1;1\ ~ 1.59 

'\0\ ember 5 1.99 

'\01 encoun tered 198 -8.88 

Total 251 100.00 

Table 1-1 Harmful effect of Ia n lana from far mer ' s perspcct i\ c. 

~ul1lber of 
Dcscripth e Percent 

:-'0 respondents 

'\01 hamlful 131 52.19 

, DOnlmalmg or repltKlng other \egetate 98 38. 25 

~ Kill. clear. de'Moy or ellmmate the resl 20 79-

5 Lo\\ er soil fertllli) 2 0.80 



Table 12. Distribution of lantana comparing wilh other vegetation 

Number of 

Other plants respondcnts 

Lantana is less distri buted than others 69 

Lantana looks equally distributed \\ IIh others 124 

Lantana is widely distributed than others 58 

Total 251 

Fig 12 Response \\ hy farmers do not cut and feed lantana to animals 
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4.3 Result of cX I)c rilll ellt a l trial 

Not liked 
unless 
starved 

Take only 
small 

amount 

Unknown 

Percent 

27.49 

49.40 

23.11 

100.00 

From 10 goats and 7 sheep thai \\ere e\penl11entall~ mto\ll.:<.ited and have developed thl.' 

cllmeal sYlllplOm of lantana pOisoning_ Thh Includc~~ phototo\IC demlatltls. Jaundice. rumlllai 

stasIs. dehydration (Fig 16). Three of mto\lcated goats and three of IIltoxicated sheep died 

dunng the 30 day.., expe rimental period gl\lIlg. 30% and 4~% mortality rate respectively. In 

the two !-.ludy !-.peclc!-.. fifteen control illlllllilb (If) goats and:; sheep) were nonnal until tile 

)4 



end of study. During postmortem examination of animals invariably presented jaundice 

carcass, swollen liver with di stended gallbladder and accumulation of hard dry ingest a in the 

colon and part of small Intestine compared to control group (Fig 16 and 17). pev and body 

weight were taken al the stan. in the middle and at the end to study changes associated with 

lantana poisoning. The re sult has indicated that a gradual incremen t in pev and dec rement in 

weight was found III drenched sheep and goats while there were no change in control group 

( fig 13 &14 ). 

Fig. 13· Weight measurement of treated and control sheep (A) a nd treated goa ts (B) 
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Table 15 i\. l orbidity a nd Mortalit y of experimenta l animals. 

Sp ecies 
Number of Number of 

Dead i\. l orbidily Mortality treated animals s ick 

Sheep 7 7 3 100% 42% 

Goal 10 3 3 100% 30% 

Fig I~ PC\ ' measurement of treated Hrses control shee p 
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Tabl r 16. Frequc ll c~ of clinical s~mptoms a nd m ea n duration lime in da~ s. 

Descnptlon symptoms 
;';:umber of Number Mean days Range days 
sheep of goats Shccp_ Goat Shcc~ Goat 

JaundIce 10 II. - 1~ R 7-17 7-21 

, Flrtn and df) rumen 9 11.6 10.) 8-21 7-2'2 -, DIJrrheil 0 6 0 4 ..., tJ '2-h 

4 PholosCnSlll/JllOn 2 15 10 i -21 8-12 

Sheer (n 71 
(ioab (n 10) 
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Microscopic lesions 

The lesions produced by natural and artificially induced poisoning are similar. varying only in 

degree. In the liver of some goats there is swelling with paleness of staining of the cytoplasm 

with thickening of the cell borders. In the liver of intoxicated sheep, hepatoc~1es are swollen 

and pleomorphic \\ ith much apparent disorganization of parench) rna architecture.. Many 

hepatocyt nuclei are enlarged and bile duct proliferation. The kidneys arc similarI) affected in 

all animals and the change included extensive d ilation of the lumen of most uriniferous 

tubules. In some nephrones. there was extensive foamy s\\clling of c~10plasm of the cells of 

the proximal convoluted tubules. This finding quite agrees with difTerent studies b~ (Pass. 

1986: Sea\Hight. and Hrdlicka, 1977: Pass el 01 .. 1987). 

fig. IS Lh er of into:\icalcd shee p \\ ith proliferatio n of hill.' ducts and infl :tmma l o r~ cdl 
infiltration (mag nifi cation: lO X) 

r 

, 

... ...... 

Fig.19 Li\C( I)f into:\icat£'d Sh£'l'P, \ acu latcd hcpatoc~ tcs.( ~ ta!!nification: -lOx) 
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Fig.20 Fatally intoxicated goat with heavily dilated proximal convoluted tubules. 

(Magnification lOx). 

Fig.20 Kidney intoxicated goat" ith heavily dilated proximal convoluted tubules. 

(Magnification 40x). 
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5. DI SC 55101' 

The prevalence rate of 16.7% reponed in the study is quite high 10 call for some kind of 

mitigating measures. Previously, Shiferaw (2001). has reported si milarly higher toxicity rate 

in cattle from the same environment .The study has indicated that all important livestock 

spec ies in the area might be invariably susccpt;ble to lantana toxicity when exposed to higher 

dose. Animals arc usually exposed to higher dose of lantana during dry season when other 

palatable pasture i!lo scarce. 

The clinical prevalence rale differed significantly between the IWO study sites (Table 5) and 

Iwo geographic location (Table 6). During the dry month, li\ estock including goats are taken 

every other day to Erer River basin for watenng. As a result, animals were exposed to 

excessive dose of lantana because the plant IS relatively abundant around the river basin. A 

significantl) higher prevalence rate in Haran Region compared to Babile district is due to 

higher distribution of plant and because route of Introduc tion was town (Shl feraw , 200 I ) . 

Similarly, age dependent study reveal slgnlficantl) higher pre\alence rate In older goats 

compared 10 young ones (Table 8). Since more th an 50 % of the goat population is composed 

of breed 109 females. Pregnancy and lact3110n related stress factors might make this segment 

of population more vu lnerable 10 lantana tOXICOS IS_ 

Sex dependellt study (Table 7) on the olher hand rc\-cal no statistical!) slgmficant difference 

( X ~ . P value). ThiS might Indicate thaI once e"'po~ed to high level of lantana both sexes are 

equalJ) ~usccpliblc (Sllifera\\, 2001). 

The questionnaire survey has proved thai lantana IS unponant plant 10 the siudy area. About 

half (49.4 0'0) of the respondents indicated thai lantana i~ equally dlstnbuted \\jlh olher 

\el!elatlon III the uncu lti\ ated bush and ... hruhs 1;.II1ds used for communal gra7inQ. (Table 12) - - -
constltUllng about 102.500 hectare (BRDAB. 200J ). On the other hand. II j-; reponed 10 be 

wideJv dl~trlhuted. dominating other \-egetatlon around Erer \alJ~ (Fig 8). 

Twent) four percent (n=251) of the farmer .... rep0l1eJ the use::. of lantana III herbal medication 

The e'traci of chopped green leave~ are drenched to sene as pmga\l\ c ... and combat 
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indigestion problems. This process among other thmgs might exacerbate toxicity p:-oblem 

which is mainly manifested by decreased appehte and ruminal atony. A good proponion of 

respondents reported other uses of lantana that IIlclude energy source for home consumption 

and income for selling the CUI (Tablc 9).Lantana is also widely used widely used for fencing 

around the boundaries of farm. and around encampment (Table 9). It is also used for cleaning 

of milk cans and water thanks. Furthermore. lantana is regarded as impro\ing soil fertilit), 

(Table 9) which agree \\Jlh pre\lous obsen.al1on (Stella el al. 2000), that lantana can be used 

for mulching crop~· one tones per hectare of lea\·es \\as found to double and occasIOnally 

treble crop yield. Se\ eraJ other respondents (Table 13) describe the harmful effect of lantana 

mcluding the fact that It IS invading farming area replacing othcr \·egetation and is 

Incriminated deterloratlllg :,oil fertiht)'. 

The clinical signs of lantana pOlsomng In both sheep and goats Included depression. decrease 

appetite. static rumen. Jaundice. photosensltlzauon. dehydration and firm dr:-· fece:> (Pass. 

1986. l\tcS\\aay and Pa,,~ 19 .... 3). Crine OUi put was reduced and the urine was deep yello\\ 

color. Other sign de\ eloped b~ t\\ 0 sheep and one goat was in-coordmauon The~e sheep 

were unable to \\alk and ~ire:ch It;. from and hmd legs and laid da\\n tummg the head to\\ard 

rights naok (Fig 16 DJ 

The chnical sign of Jantz;:;! pobonm£ \\ere mo~t .;,c\er at day - to }..! po~t-treatment At thiS 

time ammals were depre.;.~ed recumbent and rumen was stallC. They sho\\ ed moderale to 

se\ er jaundice and dehydration. The cour~e of climcal disease \\ as quite similar m both !:>heep 

& goat. The difference \\ J . .., Jeath began earher In sheep on 9th da~ after Into\.icallon \\ hile 

goats started dymg on da;. I So 

L'nlike goal seven photo ' D \ !C denn:lUtl~ de\eloped m sheep on none pigmented skm tTabJe 

14). The lesiOn on the no<:-lI and lip.;.; ~tarted ... mee ~I ' days of mto\.lca1ion and become mach 

sever bCl\\ccn h to 1·.;" da~s The le..,lOn characterized b) mnammation. exudanon and 

accumulation of dt."ld l!'~ue on the hr~ and nme (Fig 16.A). Ho\\c\er. ncnt' of \::e goats 

de\elop thb le:ll]on ~imll .J.; .C">]on~ on mu/.l!c \\ere obsen.ed m cattle (f;.g ..ll (~h~fer,m. 

cOOl) 

T\\o goat); de\clop pho:~to \' l c demlatlt].., One g03t J.fOund penneum (Fig 1681 the O") ;ht'r on 

the head bet\\ccn hom bLl,j .. The je';';lon ..,taned on -1:
1 da~ follo\\ mg IntO\.lcatlOn and become 



sever between glh to I Slh days. It is characterized by inflammation and necroses followed by 

sloughed off living red wound that started healing process latter on. The head lesion is similar 

but It was mild. 

Six Intoxicated goats were diarrheic starting from the 3rd day of intoxication for three days 

except one goat that becomes diarrheic starling from 4th day until scarified on 111h day. 

Consistency of diarrhea \\ as watery with mucus. Four goats were not diarrheic but develop 

constipation with fiml and dry pellets. T\vo of these constipated goats \\ere recumbent & 

autopsied J'\one oflhe intoxicated sheep were diarrheic and had constipated. 

From the Slh day after intoxication, all sheep & goats developed firm and dry rumen on 

palpation which lasts for 20 days. One goat is exceptional: did not develop dry rumen because 

it was diarrheic until finally sacrificed for aUlops} (Fig 170). Consistence with previous 

obsef\ ation (Shifera\\. 200 I. Mandial and Rahdawa. 1998. \leS\\ eeney and Pass. 1983) other 

symptoms hke "eight loss Icterus (jaundice), sunlight Intolerance dull hair cots \\eakness and 

reduced appetite obserwd 

Yello\\lsh discoloration 01 carcass is a common findmg. liver IS typically swollen. the gal 

bladder IS dlsH:nded t\\ 0 to three limes nonnal SILe; the kldne} s are S\\ ollen \\Ith the cortex 

} cllo\\ Ish and mOist (Fig 1- A. B. F) Yello\\ flUid \\ a ... obscf\ed m abdominal and thoracic 

ca\]I) The rumen content became dry "'Jlh poorly digested mgest a. ThiS findmg are in 

agreement \\ Ilh quite agrees \\ ith previous reporl" (Sea" fight and Hrdlicka. 19-7: Pass er al.. 

In") 
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6. CONC L USION AND R£CO,\'I ~ I ENDATION 

SIIlCC its Introduction and distnbution as an ornamental plant lantana has been spreading to 

mfest the whole eastern highlands and was equally dlstnbuted with other vegetations in more 

than half of bush and shrub lands of study area . The study demonstrates lantana species 

abundant In study area was toxic to sheep and goat . It 15 a major animal health menace in both 

wet and dry season. A cl inical prc\'alencc in Erer \'a lley was di squieting that needs due 

attention for sustamable food sel f sufficiency. 

The Impacts o f lantana infestat ions are nmable and can affect: Livestock health, reduce 

grazmg area and impai r forest industries. Not all Impacts are negati\ c : lantana serves as 

source of fi rewood. ~e r\"es as trad1l10nal treatmenl. cleanmg plastic canes , and fence around 

farm bounda~. 

But the cost of lan tana infes tation..; howc\er. OUI\\ cighs the bene fi lS. Lnt tl the community 

accepts thl~ conn,er. II IS unrea li stiC to expect a change III 3uitudes or commitment 10 lantana 

management and conlrol. 

Lantana management !:. tralegy should develop b~ consultmg representa tive of livestock 

0\\ ners. pohc~ maker::>. em ironmciltai protection. peq control and pre\ en tian. researchers. 

i\on GO\emmenla1 Organizatio n and olher Organtlatlon \\ orking in the area of food self 

sufficlenc) 

i\ lllllll1lze Impacl. prc\ent new 1I1Iroduct ion and dlstnbutlon . increase commumty a\\.areness 

III order to gam support from Ihl! communlly. dctemllne level and ex tent of current 

\I1fe~tal1ons_ 

Lantana IS generall~ \\ Idespread and often recel\c:-. a 10\\er priont~ for resources because illS 

not recoglllzed a ... an emerging threat hence conttllu1l1g to \I1 \'ade ne\\ areas. Its comra1 now 

beyond the abilll) of many indi\'ldual landholder .... and without ::>ustained commltlnent by the 

\\ hole communlt~ lantana \\ III conllnue to Imade nc\\ habitats. 



7. AI'PENDIXES 

Interv iew questi onnaire 

Gene ra l Informat ion 

District ............... .. Peasant assoc iation .............. village Dale ............. . .... . 

Kame .. Interv iew code . ......... . 

Age ....... 20' ... 30' ...... 40' .. .. 50s.. . >59 .. ..... 

Et hnicit~ ReligIOn . . . ......... Formal education 'Jane .. Read & wriles 

o Crop~1 Livesrock=2 both= 3 D Type ofholdmg 

If yes for animal 

011 li ed spices 

o Caule o Sheep 0 goat 0 Camel 0 Donkey 

Distance tro\'eJ fa gra:illg and waferillgJrol1l \'iIlage (two \I-o),s) ... .... . 

o 

Which of the follo\\mg score besl desc ribe your forage a\atlabillty durmg \arious seasons. 

What are your copping mechanisms? 

\. \ cry linle 

2. \largmal 

3. enough for your allllllai 

-l e'\ccs~ of you r 31l1mal 

",,0 Seasons Score 

Ramy season 

2 Dry season 

I Response 

Which of the fo11o\\ lIlg "core best describe the amoun t and dlslnbullon of lantana by 

t'ompanng \\ ith all other \ egetation in your community range land 

Lantana I~ \ e1!- les.., distri bu te than olhers «25) . 

., Lantana b le:'3 dlstnbuted than others (25-49). 

J La!l1<lna looks equally distributed WIth others (50). 

4 Lantana \\Idel~ di..,mbuted than others (50-74). 

5. I antana \e~ \\Idel~ distn buted than others (>75). 

Do you kno\\ to\IC plant-- Ihal cau..,c disease to your li\'estoc)...·} 

l'n D \'0 D 
/frn /i.\t dWert:nt roxie phmt that "01/ Q\aid hn:!>lOck jrom gra:ing 
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(Local names, sCientific names & species affected) 

I. .... 

2 ..... ....... ...... ............. . . 

Is lantana native to Ihe area? 

Yes 0 No D 
When do you tlunk first observed (since ha\\ many years) .. 

Where do you think is the source ........... . 

Do animals eal lantana? Ycs· ···O "o·D 
If yes which animal species 

Cattle 0 Sheep 0 GoatD Camel 0 Donke) D 

Do you cut and feed lantana to animals? 

Ye, ..... 0 
Ifno!. \~hy? 

;-:0·····0 

Dose it use for tradillonal treatment? 

I f yes for \\ hat type of diseasc 

, .. 

b 

c ....... . 

Ye ~ 

Can it use a:s source of firewood for home consumption') 

yes .... o '10·········0 

;\'0 .. o 

I f yes. do you or seen others cut and sale a!:' source of fire\\ ood? 

Yes o D 
Ifl1ol:\\h) not') 

Han you plalllcd bntana for use? Ye-; o '\!o 0 

If yes for \\hat purpO:'iC ........... . 

Fence = O. fire\\ood I. soil erosionOfeedmg ~. others..l 

\lent lon other use ... of lantana 

I. 



2 ..... . ................ . 

3 .. .. 

Do you kno\\ demerit of lantana? 

Yes o No D 
If yes list demenl of (he p lont 

I . . . . . . . . . . . . 

2 ... 

3 ....... .. 

4 .... .. 

Do you kilo" lantana as toxic plant to livestock? 

yc~ ." o 'io ...... 

If yes \Ilia! is tilt' .source of your illformation 

£lIcolllllered ill ml" herd 

Observed ill Ofllt'" herd 

Trained by pro.feniol/a/s 

Other SOIll"ce 

o 

lI a\(" ~ au ob:-,cn cd any cases of rumen atony_ JaundIce or pholoscnsitlzauon during the past 

T hree )ear:-') (E'planatlon wilh picture show) 

Yc:. 0 1'0 o 
LivCSIOd. 0\\ ncr~ that mentioned YES \\ hat were the olher symptoms'! 

Year 

1-1 0\\ man~ \\ere aql11able al Ihal lIme 

110\\ man~ \\~rc atTcclcd. 

month 
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How many died: ____________ _______ _ 

How many recovered: ____________________ _ 

Haw did you treat the abO\ e ment ioned disease? 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

2 ..... . . . . . ... .......... . .... . 

Other comments 
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