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ABSTRACT

Thc romposilion of Turnen ciliat�s in lhe Hcrcfofí.l. Ilolstcin and zchu canJe hrctl in norlhcrn. central

¡¡nu southern areas in Mexico\.... as surveyed and c:omparcd. 01' total 16 genera with 50SPCL;CS dctct.:ll:u.

13 genera with :18 spccics from I IcrdnrJ red in Ilorthcrn arca, R genera with 19 spccics fmm Holstcil1

fcd in central area. amI 12 genera w¡lb ]9 spccics and 16 gcncra with 41 specics fmm zcbu red in

c�ntral anJ southern arcas. rcspccti\'c1y were fnuntl. inJicating lhat lhe Tumen ciliate composition is

rich in zcbu in southcm arca. whilc poor in I10lstcin in central arca. 7..ebu cattlc huu sume peculiar

spcl.ies in their rumen. In generic composition cntoJiniid ciliatcs were the highcst compared with the

other l;liatc genera in c\'ery hosts: 49.<)r;�f,. 84.2l,';' 68.<;J r;'é and 64.1 % in lIereford. 1-lolstein. zebu in

central part and zehu in southern parl. respectively.. 1l1c highest average value of total dliate numbcr.

<;J.8 x 1 Ol/ml. \I,;as ohtained from lhe Ilolstein in ccntr<.ll arca. in contrasto the lowcst -t2 x l�/ml. from

Ihe I_chu canle both in central and southern areas.

Ke-y "ords: cattlc. ciliates. protnzoa. rumen

RESUMEN

I.a cnmp<1Sición dc óliados en el rumen del ganado 1 Icreford. Ilolstein y ('ehú fué medida y comparad.1

en el norte. centro y sureste de México. Del total de 16 géneros con 50 especies detectadas: fucron

encontrados. 13 genéros con 38 espcl.;es para 1 le reford en el área noreste: 8 géneros con 19 cspcóes

para lIolslein de la zona centro y 12 géneros con 39 especies y 16 géneros con 41 especies para Cchú

en las áreas centro y sureste. respectivamcnte: destacando que 1.1 composición dc los ciliados en el

rumen es rica en los (.cbú del área sureste. y menor cn la raza Ilolstein dc la zona centro. El ganado

('ehú prr.:scnta algunas especies peculiares en su rumen. En cuanto a la compnsieiún genérica de

ciliaJns Entodillllidns. fucron los mejor cnmparauos contra los ntrns géneros ue ciliados en lodos los

Iwspederos: 49.9%. X4.2%. 6X.Q ,/(J <tIlU 64.1 % en los Ilcrcford. 1 lolstcin y Cebú en la parte central y

en echú de la zona sureste. respectivamente. H mayor valor promcdiado del númcro total de los

ciliaJos. 9.X x Hf/rnl. fuc obtenido para lIolstcin en la zona centro. cncontrándosc el mcnor valor

4.2 x IO"/ml. para la raza Cehú en las áreas centro y sureste de México.

Palahrao;¡ c1aw: g.lIlado. ciliados. protozoarim•. rumen

• En\j¡ulu )lar¡¡ d \'nlulllen NII."7 de la HSMIIN. dcdit'adu al
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Introduction

Rurnen ciliatc prolozoal populalion 01' uomcslic

ruminanls woukl he diffcrcnt among the spcdcs

of thcir hosts an%��c among lhe hosls inhahiting

scparatcu arcas. although lhey are gCl1l'rally simi

lar lo eaeh olher (Dogiel, 1927; Eauie, I'))/¡, 1%7;

Clarke, 1964; Imai el al, 1978, 1979. 1981, 1')89;

I lchorily, 1979). The faelors affecting the prolozoal

populations in lhe hcrbivorous uorncslic animals

afl' ('hanees fOf protol.oal ¡nrectino anu dicts fed

hy hosts (lIungale, 1966; Dehority, 1979; Imai,

Il.JK5). Rcgaruing Ihe rumen ciliatc composilions

01' uomcstic animals in �1cxico. Chavarria (ll):B)

uesniheu 4 b'Cnera with 14 species from eatlle, anu

San Vicente anu López-Ochoterena (1978)

reported R genera with 13 spccics [rom sheep.

Ilowcvcr. lhe diffcrcncc of distrihution of thcsc

symhi�)tic ciliatcs among lhe animals fctl various

arcas in Mcxico rcmains unknown. Survcys amJ

cornparisons of rurnen ciljate cornpositions 01'

various rurninants should offer uscful information

ahollt phylob'Cnctic rclationship not only among tht�

rllmen (.'iliales hut 'lIso among the host rurninants

(Imai, 1988h).

The presenl paper ueals wilh lhe species

cornpositions uf rumen ciliale protozoa obtained

frol11 the Ilcrcford. Ilolstcin and zehu cattle fed in

Mcxicu.

Matcrials and Methods

Animals exumineu

Samplcs v.'erc collcctcd from 10 maJe 4 to S-ycar

olu Ilereforu eallle wilich hau heen hred in Ihe

rcgion nI' nnrthern t1cscrt area (Chihuahua). 4

femalc 2 lo 5-year-olu Ilolsteio catlle anu 1> femalc

2 to 4-year olu zehu catlle which hau hcen hreu in

the region 01' ccntral temperate area (TizayucH

Iliuillgo anu ESlauio ue MoreJos), anu 9 female

ami onc male l to 5-year-old zchu callle which hatl

hccn hrctl in the region of southern subtropical arca

(Tizjmin, Buetata aou Dzilan) (Fig. 1).

Sumplin�

Rumen contcnts collcctctl werc immctliatcly fixcd

in twicc thcir volurnc of rnelhylgrcen.forrnalin-

saline (MFS) solution (Ogimolo ami Ima;, 19XI)

and hroughllO the lahnralory. Auuilional MFS IVas

addcd and wcl! mixcd lo triple lhe volume 01

collcctcd rurnen nllltcnts. Idcntil"kalion uf genera

ami specics nI' th<.' cilialcs amI calculation ()f cili,¡ll'

numhl'rs wcn' conform('u in the main to thl'

dcscriptitllls previously puhlished ( )girn<)to anJ

Imai. IlJHl; Imai. It.JNSa). lo ohtain the average

valut.' fur th{' ciliat(. dcnsity under normal

dislrihution. it was computctl Irom cach valul' 01

ciliall' numhcr ('Oll\'crteu inhl logarithms. lhl'

gcncric cOlTlposition is shown as the pcrccnta,!..'C of

c;u.:h gcnus in ahout 400 cclls.

Results

Spccics anu their frequcncy I'rol11 IIcrcford.

Ilolstein and zchu cattlc in cach arca are shown in

'Ihhle 1, Fifty spcdcs undcr )(, �l'nl'ra werl'

idcntificd in all. 01' th('m. 13 genera \vith ."x splTies

from Ilcrcford rcd in northcrn arca. � gl'llCTiI with

19 species from I-Inlstcin red in central aT('a. and

12 genera with 3lJ spccics ami 16 gcnera wilh 41

spcdes from zehu red in central anu southcrn arcas,

respcctively \Vere founu. Although /sotl'icJw

intestina/is, /. prostom(l, J)as\'trichll rumifllllltill/1l,

Enlodinium úmplt'x. /:. pa1'\lum parvll1n, I�'.

/on¡.:mudemwn /on¡:urucil'(lIllf1l tlllc/ r::. calu/arum

caudalUm were the must predominant in al!
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FiRurr 1. RrRioDal di"'isioll 011 lhr hasis of IInilllill

hushurndl)' of {"lIHlr in J\.h'xico.

Nor1brru arra: desert zour: Cent..al al't"lI: IrmJK'rale lUIlt':

Southenl arra: suhlrflllit-al wne
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Tllhl� 1. I'requt"DC)' ('11 urlhe dilate )("('ies dete-ctl'd rrolll lile.' Ih'rt'furd, lIolstein lUId jf.A."bu ('attle in Mexic:u

Animal examincd

Spccics
I Zcbu

I (Southcrnl

Parahundleia

mminantium Imai & Ogimoto. 1983 29

Pol)'morphella

bOl'ü Imai. 1984 17 43

/)a.f)'tricJra

mminan/ium Schuberg. IAA8 100 100 Kl 71

/.wtricha

prustuma Stcin, 1858 70 67 100 71

mll!sltnaJú Stcin, 1858 i>O 67 X3 71

()li�oUulricha

bubaJi (IJogjcl. 1928) 14

íhamnina

n:nlriculi (Jameson. 1(25) 20 .13 14

Enlodinium

simplex Dogiel. 1925 90 100 100 100

ionginucieaJunI Dogicl. 1925

r. /onginuclcaIum Dogicl. 1925 XO 67 X3 X6

f. actonuc!earum Kofoid & MacLennan 10 33

Lspinolohum Imaj. 1984 10 33 43

O'..;num Dogid. 1927 RO 100 R3 43

e:ciguum Dogiel, 1925 60 67 R3 43

minimum Schubcrg, 1888 50 33 R3 57

parmm Buis.<;on. 1923

Lpan'lWI Buisson, 1923 70 100 X3 Rú

Lmonospinosum Imai &Ogimoto, 1983 10 33 14

C/lutfaJlIm Slcin, 1858 60 67 SO 100

f. eaudalum Slein, 1858

f. lohosospinosw" Dogicl, 1925 30 50 29

m�lramm Fiorenlini. 1889 40 67 67 43

naneJ/um Dogiel. 1923 70 67 SO 71

aclJelllUm Kofoid & Macl...ennan. 1930 10

ehtltlerjeei Das.("JUpla. 1935 17 S7

duhardi Buisson. 1923 33 43

indicum Kofoid & Mad..cnnan. 1930 50 14

himastus Dogiel. 1927 10 17 S7

co.ilaJum Macl....ennan. 1935 10

hicOIlctJl,'um Kofoid & MacLcnnan. 1930 14

qlladricuspis Dogiel. 1925 20

hOlú WCrlheim. 1935 10 33 29

dilohml (Dogiel. 1927) 10

Im�a Stein. 1858 30 17 29

lJiplodinium

dentarum (Slein. 1858) 33 29

anisacantllllm da Cunha.1914

f. anacanthum Dogiel, 1927 70 17 29

f. monacanthum Dogicl. 1927 10

f. diacanthum Dogiel. 1927 20 33

l
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Tabk 1. �ContIDued)

Species

lJiplodiniun,

anisacanthum da c....'unha. 1914

Llriaconthum Dogiel. llJ27

f. tetracanthum DogicJ. 1927

f. anisacanlhum da Cunha. 1914

polygonale (Dogiel, 1925)

minar (I)ogicl, 1925)

mahidoli Imai & Ogimoto, 1983

cristagalli Dogicl, 1927

Eodinium

posterovesiculatum (Dogiel, 1927)

loba/um Kofoid & MacLcnnan, 1932

reclangulatum Kofoid & MacLcnmUl, 1932

1::udiplodinium

ma�ii (Fiorentini. 1889)

rostralum (Fiorcntini. 1889)

hovis Dogicl, 1927

f. bovis Dogiel, 1927

f. monolobllnl Dogiel, 1927

Aferadiniu11I

medium Awcrin7.£w & Mutafowa, 1914

affine (Dogiel & Fcdorowa. 1925)

Pol)plastron

Multivericularum (Dogicl & Fedorowa, 1925)

Elytroplastron

hubal; (Dogiel, 1928)

Ostracodinium

Oh/1I511111 (Dogiel & Fcdorowa. 1925)

graeile (Dogicl. 1925)

mammosum (Raillict. 1890)

clipeolum Kofoid & MacLcnnan. 1932

trivesiculatmm Kofoid & MacLennan. 1932

l'.'pidinium

EcaudaJum (Fiorentini. 1889)

r. ecaudatum J1orentini. 1889

r. caudatum Fiorentini, 1889

r. bicaudatum Sharp. 1914

f. quadricaudatum Sharp. 1914

f. cattallci 110rentini, 1889

Ophryoscola

purJ...)'fIjei Stcin, 1858

animals, which frcqucncics were up to 60 %, there

were slight differenccs among (hree host species;

that ¡s, Parahundleia rominanLium, Polym01phella

hovú', Diplodinium mahidoli ami sorne spccics of

(he ¡,'Cnus Entodinium were only delected fmm zcbu

10

10

20 33

17

83

33

1710

33

10

10

17

17

17

70

10

33 83

50

20

20

10 50

30

30

83

33

20 33

30 14

70

30

40

40

50

33

33

67

50

14

50

71

29

29

57

29

57

57

29

71

71

14

43

14

57

14

cattJe, whilc EnLodinium costatum, E. quadácuspis,

1:.:. di/ohum, anu sorne forrns of Diplodinium

anisacanthum and Epidinium ecaudatum only fmm

Ilereford. No peculiar ciliale species were delected

fmm "olslein.
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Tahle 2. Generic composilion (%) uf dilates In lIereford, IInlstein and Zt>hu C'dUle in Mexico

Species

lIercford

(Central)

Enlodinium 49.9

Dasylricha 4.8

Diplodinium 6.5

Isolricha 704

Eudiplodinium 4.8

OSlracodinium 6.0

Meladinium 2.9

I:pidinium 15.0

EoC/inium 0.2

IJylroplaslron 1.2

l'olypllL'lron 0.5

Opht)'<l5colex 004

Charonina 0.9

I'olymorphella

OIigolmlricha

Parabundleia

'Iable 2 shows lhe percentage romposilion of genera

oflhe ciliales in each host examined.ln all the hosls

the pcrcentagc occupied by the genus l!.�ntodinium

was lhe higbest, the ratio ofwhich was 49.9 %,84.2

%,68.9 % and 64.1 %, respectively on average.

lhc genera lsolricha anu J)asylricha wcrc ncxt

highest in number.

lhc average values of tolal eiliate number per

onc milliliter of rumen contcnts of respective

hOSIS are shown in "Jl¡ble 3. Tbe highest value

was oblained from the lIolstein callle in which the

value was 9.8 x 10\ in contrast, the lowest from the

zebu cattle both in central and southern arcas,

n x lO'.

Discussion

Rumcn ciliale compositions of the callle in Mexico

wcrc formerly surveyed by Chavania (1933) who

dcscribcd 14 species in 4 genera. 'Iwelve species

olhcr than E. lriacum and E. lricuspis described by

Chavarria werc also detccted in the prescnt

examination. When the ciliate compositions of res

peclivc hosts wcre comparcd, Ibe largesl number

of species was delected from ?ebu fcd in soulhern

arca. and the least from lIolstein fed in central

area. A1lhougb thc most of cornmon species found

Animal examined

lIolslein Zebu

(Northern) (C.entral)

84.2 68.9

4.5 7.0

4.2 3.5

13.5 804

1.8 5.6

0.2 2,0

1.3

0.6

1.5

<0.1

Zebu

(Soulhern)

64,1

5.1

4.0'

9.7

7.3

1.8

1.8

0.3

2.9

004

<0.1

O.b

0.8

0.3

OA

004

0.5

0.2

0.8

LO

from every host were those already detccled from

the various races of humpless cattle (/Jos lauros

laUlus) in various arcas (Dogicl, 1927; Welthcim,

1935; Clarkc, 1964; Imai el al., 1989; !lo and Imai,

1990), Parahllndleia ruminanlillm, Polymorl'hella

hOVl' and I>¡plodinillm mahidoli (Figs. 2-4), which

had been describcd only from zebu caltle were also

detecled only from lhe same host in the present

examination, suggesting that these specics are

peculiar in zebu catlle. In African zebu, many

peculiar ciliate species bavc been described (Imai,

1988a), and sug¡,'Csled a grealer ciliate diversity in

domestic stock in central Africa. 1 lowcvcr. the

ciliatc composition of zebu in Mexico was rathcr

similar to those in southeastern Asia (Shimizu el

al., 1983; Imai and ügimolo, 1984) and Ibose in

humpless call1e. 11 is thougbl lhal the domeslic zcbu

originaled in [ndia (Epstein aod Mason, 1984).

Table 3. Avera�e eiliale density (x ur ml"l) in the lIoIslcin,

lIereCord and Zt�bll ('aUle in Mexko

Animal Ciliatc dCllsity

Average T Range

IIcrcford (Nortbcrn arca)

Ilol'leio (Central arca)

7..ebu (Central area)

:l..ebu (Southero arca)

8.3

9.8

4.2

4.2

0.07 - 21.9

004 - 21.9

104. 6.5

0.07 . 10.7
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Fi�lIrt"s. 2.4 Cilial.. specil"s whi('h s«1It tu he prC'uliar in u'hu ('Hlllt'. 2. PtlNlhlU,dkia """'¡'lIIli"", Imili & O�imulo.

19KJ. hu=]O ....m .1. ¡'uly"wrp1ll'lla hfU';'," Imai. 191'14. har=30 �lm.... /}ipltUfillln ma/liJ"Ui IInai & OJ!:imuto. 191'13.

har=5u 'lm.

Zchu cauJe in Mcxico rnight continuc 10 kccp sorne

peculiar fumen cil¡ates of I ndian zl'hu. although

lhe ciliatl� composition hao hecn affcctcd from

humplcss cattle after amJ!(lr hcforc introduction

to Mexico, On the olher hand. San Viren le and

l.úpel.-Ochoterena (197H) reported the rumen

ciliale composition of shecp in Mcxico and

uescriheu 13 species in X genera. The composition

\Vas fairly difrercnt from those 01' caule in the

present examinalion and Chavarria (1933).

sugp.esling lhat lhcsc sheep hall fCWCf ehanees to

ohtain additional spccics hy lhe conlact with cattle

ami k{.'pt rclatively eharactcrislie ciliate spccics.

'I'he avcrab'C ciliate ocnsity in cach host was slightly

lower than those reporteo in various arcas (lmai,

19HH; Imai ,'[ al.. 19H9; llo and Imai. 199(l). '111e

pcrn.'nlab'C cornposition of genera in Ilolstcin also

almost.coincidcd \vith lhe data from lhe humplcss

ealtlc formerly reported (Imai t'/ al., 19H9; llo and

Imai. 19'1(1). however, in Ilcrcford and I.ehu caltle

lhe composition 01' 1:"lltodinium \Vas rc1alivcly 10\\'.

Il is known that the cil¡ate dcnsity anu composilion

01' genera are slmngly aHecled by Ihe kinds

anu amounls 01' food takcn hy the host (Warncr,

1962; Ilungate, 1966; WilIiams and eoleman, 1992).

Enlodiniid ciliatcs and the lotal eiliale density

hccornc higher when the hosl is red with

conccntratc-rich ration (llungatc, 1966). The

highcr vallR' of cntodinih..ls and high total ciliatc

ucnsity in Ilolstcin may reflect lhal these animals

had fed with concenlratcs-rich ralion. In contrasto

lowcr composition ralc of Entodinium and

appearanec of highcr numher of spccics in

Hercford and I.ebu ealtle may be due to Ihe feeding

condilion with roughagc.rich ration. The question

\\'hcther high eumposition ratc of Entodiniwn is

favorahlc for thc hast ur not "ill hc a prohlem \\"hich

should he clearcd from the examinatinns nn thl'

mctaholic charactcristics of rl'spcctivc ciliate

ge ne ra am.l nn thc rclation hctwccn thcm and

haclerial rnclabolism in fumen fcrrnentation.
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