
NUTRI EhTCORIPOSI'I'ION OFSEI .ECI'ED BROWSES CONSUhlED 
BY BLACK I<I3lNOCEHOS (IIICEROS BICOR NIS) IN 1'1 I E 
ZAhlBEZI \.'AI,LEY. ZIhIBAR\\'E 

Ihsrrtr8,r h . l o ~ r l ~ ~ r ~ ~ ,  crt~ile and I~ i~ul id  prolcln, crll wall ~CIIISIIIII~IIIS (neutral ;lnd ;rcld ilctcrgen~ 
I~bcr [NIII: nnd ADI-l. lign~n [Llg]). \ lramltl L. tolal :~sli. niircromincrils, nlrrl selecled trace clcrncn~s 
\rere analyrcd In 26 bronse sptc~cs nten b) black rhlnoccros (Drceros brcornrs) ~n the Zambezr 
Valley. Z~rnbabwe. I.eaves contalllcd h~ghcr lcvclr of waler, proteui. ;~nd as11 than dltl stcni ir;~ct~ons 
ol'lhe s;lrrlc planl ilnd l o ~ e ~  lcvclrol';~ll cell w;~ll corlstlluenl\ Ilrowsrs consu~~tcd by hlllck rli~r~cwerc~s 
conlprlrcd on a dr) rnallcr (Dhl) b.ls~s 4-'0% n\;l~lublc prolcln. 3672% NIIF. ?l-53% AI>I . 7- 
I I'MJ 1.1g. ;uid 3-1 ?% arh I ~g NDI was 14-3231. I I& ADF Ha\ IX-47%. il~liercncct III I~gn~l~c;~t~on 
111dcx IK.~W~L.II I~IIYCJ ;III~ t ~ l g s  WCIC 1101 $I~I~I~~C:IIII VIIIIIIIIII I: C~~II~~III~;I~IIII ~iln&ed (ii1111 ') 0 to 
286 7 IU/kg Dhl and ucrc b~ghcr 111 Ica\cs III:III In ~ \ r l g  r ~ r t l l c  m~nc \lmlcs hllrlcnll conccn~r ;~~~on~ 
(1)hl b;lsls) ~ a r ~ e d  u~del) ( it (0 554 27%). K (0 28-1 77%). and hlg (0 12-0 65%)nplxared present 
111 rclnt~\v excess, I)ut Nil (0 00 1-0 0')J'lu). 1'(0.064.11)%). ;111iI ZII (2.5-67.4 ,clyg Dhl) wcru n ~ ~ ~ r g l l i i ~ l  
10 low conlpared w~th Lnown ~ I C I ~ I )  rcquIrelllcnls tor donic\I~c hcrb~vorcs CU (3 0-1 ? 2 py g Dhl), 
Fe (29.0-215.0 r & g  DhO. and hln (10.8-269 0 @&g Dh.1) le\rls encompassed r.inges known 10 

ndequstely supporl llvcslock and wlldlifc. Allho~~gh spec~lic nutrient requlrcmunls ofrh~noceros are 
currcnlly unknown, cheni~c;ll analyses fro01 field ri~ntplcs nloy prov~dc urcl'ul gu~dclltles for d~etary 
management oflhls spcc~es 

Kry ~$s i rds .  Brow~r, 1ibc.r. rnint.i.~l\ ntttrllton. hlack rhlnocrros. Drcrr~s t~r~~ur~trr.  vltarnln E. 

Sludlcs o f  dlctary li;~l)~ts ol' lire-ratig~rtg 
bl:lck rhinoceros (Drtr.,rn hr~.orttrs) ~nd~ca te  
1h;tt these anlmi~ls consurnc wood) mid or 
succule~il ~ i l i t ~ i t ~ ;  (IrCcs. IICI.O\, ;III~ SIIIIIOS) 
In prcfcrcncc to grasses regardless o f  sc:~. 
S[)n..': 1 , "  ' - ' * : 8 1 : 1  Browslng 1s a dlstlnct 
colltrasl to documented feeding patterris o f  
the grazing u htlc (Cmro~lrcrrro~r \III~I~III) or 
IIICII~III ( I t I r r ~ ~ o r ~ r ~ r o ~  ~r~trcorrrr~) r l ~ ~ ~ i ~ i c c r o s ,  
itnd chenilcnl constituents of  loods In;ly Im- 
pose d~lrenng d~gest~bc smtcgles and or  
~)hysiolog~cs antong rh~noceros spcclc\.:' 

E;lrllcr reporls have summ;t~~/cd ~ h c  
pronlritatccon~pos~t~on ofa 11n11tcd rtulnbcr 
ol'rhinoccros browse or lbcal s;~mplcs lion1 
southern Afnc;~" " or East Afr~c;~."' >' 

I~owever, tlils 1s the lirst dcta~lccl stutly born 
Z~mbahwc. Add~ t~on i~ l l y ,  we docu~nc~it ;~nd 

Izrom llte Wildl~l<~ lle11l111 cntcr, TIIC WtIdl11~ ('on- 
vnalionSoc~el). Bronx, New York 10460 USA(Dlc- 
rmfcld). lhc Hh~no Conxrvancj Rojcc~. Lkpanmenl 
ol Nationill I'arkdWWF. 1l.1r11re. Z~mlmbwc (du7oli). 
and the Alllmal Ilealih D~agnmne Laborator).. Mlch- 
tun Stale Un~\ers~ly. East Lannng. M~~hl&ln 48909. 
lJSA ( I l r~~ucl~r~~~) .  

dlscuss nutrtent le\cls not prc\~ousl) pub- 
l~shed f i ~ r  forages consumed by thcsc an[- 
11t;lls. Such bnscllnc ~nves t ig~ t~ons  c;in pro- 
\tde ~ n s ~ g h t  ~ r ~ l o  an~rn;ll d~gcs t~ \e  ph}s~ol -  
ogy :IS \\'ell i l S  I t i ~ b ~ l i ~ t  ~ISSCSSIIICII~ i111d nl;ly 
Ix usclul In llic dcvclopmetit o l ' o p t ~ ~ n a l  dl- 
cls for managed populatlons o f  bl:lck rht- 
noceros. 

African browse spcclmens ucrc collcc~ed 
In September 1989 In the Zambe l~  Valley 
lhe00S. 29"30'E). Z ~ m b ~ b \ v c .  I'rlor to rc- 
c c n ~  poaching, the area ofs,~lnple col lcct~or~ 
suppol-tcd sorite ol' lltc h~ghcsl d c n \ ~ t ~ c s  o f  
I h c k  rl~lnoceros In Zimbabwe (up to 0.3 
;tn~rnals/km~). t h ~ s  arc;l cont;~~ns a d ~ v c r s ~ t )  
ol' Iicrl~itceo~rs ilnd wo~ldy 11ro$\,sr SIICCICS 

yrowlng on n fcrtllc mlx o f  c o l l u v ~ i ~ l  and 
alluvlnl sotls along the southern Zamber~ 
cscarprnent. Tltc time o f  the study coi~tcitl- 
cd with the earl) sprlng Rush and flowering 
pcnod In the Iiltc dry season, prior to the 
November-March rainy season. During this 
pcnod, body cond~ t~on  o f  Zimbab\\ean 
I)l;ick rh~noccros b c g ~ l ~ s  to Iltil)rovc' follow- 

Ing the nutr l t~onal constr;unts ~nl lcrcnl In 
the prcdont~nantly dcclduous plant com- 
~ i ~ u r i ~ t ~ c s  durltig the dr) scason. 

The ends o f  bnnchcs IIi;rt ha\e been 
browscil hy hl;lck r l i~~ iocer i~. i  show ;I char- 
;lctcrlstlr nc;~lly p11111ctl ;Iplic;ltnncc III con- 
trast to the shrcddcd ;ippc;lr.lnce o f  1)ranch~ 
cs III;II have hccn u l ~ l ~ / c d  hy cIcph;~nts. T h ~ s  
dlstlnct~ve rh~noccros brous~ng. comb~ncd 
wrth ohser\atlons ol' the dlct selcct~on o f  
rh~noccros that had lrcen pcr~ncd In this arc;) 
dunng rapture opcl;ltlons. cnablcd ;I nngc 
(11- p~cl'crrcd hl-o\bse spcclc\ to bc ~ t l r ~ t t ~ h c t l  
i\ hl;ick r11111occros uses 11s p ~ ~ h c ~ i s ~ l c  uppc~ 
I lp to pull a hr;lnch Into 115 r i iou~lt .  c~ l t s  ol l  
the h1,111cl1 (gcnc~ill l) about 1.0 c111 III 111- 
ametet) w111i 11s lecth. and ~ h c u  steadtl} 
cheus 11 froni the proh~rnal c r ~ d  \ \ ~ t h  a sldc- 
ways grlnd~ng action, w l ~ ~ c l i  rttovcs lllc 
branch laterall) Into the rnoutli u n t ~ l  the Ups 
arc consumed. Thc selecuon o f  samples 111 
the Lt rnbez~ \'alley attcml~tcd I~I dlrproxl- 
mate ;I black rhlnoccros's diet sclcct~on. 
typrc;rl b~tc-sl/cd portion5 were cut oN .l 
range o f  PI-clbrrcd spccles (26 spcrlcs from 
15 I :~rn~l~es)  .llong rhlnoccrc~s t r ;~~ls .  and 
suI ta ;~~i i~ lcs were t:~kclt l'roni (hc Iciif ;~nd 
stem portloll\ o f  e;lch bro\r $c s;~nil)lc. 1'hc 
~ d e n t ~ t )  o f  pl;int spcclrncn\ \\as conl irn~cd 
at tltu Nat in t~;~ l  Herb;lr~um. liararc, and no- 
menclature tollo\rs ll ic nat~onal plant Spc- 
clrs I ~ s t  n in~n i ;~~ncd  hy the l lerbar~urn " 

'I'cn to 50 g ol'frcsli II~II~T~I:I~ w i~s SCICCI~'~ 
from a m1111mum o f  fi\e pl;lnts pc1 spcclcs. 
placed In plast~c bags, and stored at c I O C  
u1i111 I)roccslllg \ r r~ l l i~n 6 hr. Lciil . t w ~ g  ( l  : 
T) r;ltlos wcrc dctcr tn~~icd 111 \ r o ~ d )  t? ro~sc \  
by wc~gh~ngscpar;~lcd iracl~onsoft l tc cnllrc 
sample: hcrhaceous spcclcs or l iv i ts were 
not separated Into i i lst~nct f r i~ct~ons prior to 
i~n;~Iy\~s. VII~III~~II CXII.~ICIIOIIS wcrc colt- 
ductcd ~rnmcdlatcl) up011 subs:~n,plcs o f  
fresh [Issues. and rcntalnllig sa~nplcs were 
weighed arid air drlcd u l i t ~ l  further laboril- 
t o q  processing. 

Chcn~icul annlyscs 

Water content was detcnntncd b) obcn 
d ry~ng  to ;I conbtitltt wclglit :II 0O"C. I I I ~  

plant samples werc then grourtd 111 a W~ lc )  
m ~ l l  through a 2-mm scrccn and analhxcd 
according to AOAC mct11ods.l" ('rude pro- 
reln (CP) values were delcrnirned as total 
nllrctgcn . 6.25 uslng ;I ~nacro-Kjeldahl 
11ietl10d WIIII 3 COI)I)C~ C;IIIII~SI. ilrltl dctcr- 
gc~t~-lirtrogcn . 6 25 (AI)-('P) u;ls c\ i l lu- 
atccl ns ;I riic;~surc o f  un;~b;~ll;~blc orotclrl." 
Neutral detergent libcr (NDF). acid dctcr- 
gent fiber (AQF). and bulfunc a c ~ d  II~I~III 
(Lig) values were rluantifcd using the meth- 
ods ofCiocr~ng and Van Soca. w ~ t h  no prc- 
trc:ltltlcr1ts or cn/)mcs. '  Total itsh content 
was oh t :~~~ ic t l  by I ~ c ; ~ t ~ n g  si~rnl,l's (0.5 B) 111 
550Y o\cntlght In .I mullle furnucc Wlicrc 
;Ipl,roprlatc, leave\ ucrc nn;tly/cd \epar;ltc- 
Iv from t w ~ g  li.act~ons: clicrn~c;~l coniposl- 
tlon o f  bro\\scs ;IS cortrlrrtlcd \\as deter- 
mined by rccalcul;~ttng b;lscd on rluant~licd 
L. T ratlos ( d q  ni:lttcr [Dh l ]  bas~s). 

D n  samples \rere rscornbtncd In appro- 
prt:~lc L:l rallci\ and 1111ncl.al content was 
dctcrrnincd b) ~nducti \cl)  coupled argon 
plavna emlsston spcctroscop) uslng a mod- 
~lic:ltlon ol'~ncthtrds previously dcscribcd.:" 
Tr~pllcate wmplcs o f  plant matcrlal (0.5 g) 
\\clc wclgl~cd ~ n t o  30-1111 screw-cap tellon 
\ I;IIS (!+I\ ~ l lek ('i irp . ~ I I I I I~~ I~ I I~~ I ,  h11111ic- 
rot;! 55353. US-\) and n i~xcd  \\l111 5 m1 con- 
cc~itr;~tetl I INO,. The c;~ps werc tlghtcncd 
Iirtitly. and [hi. snmples digested overn~ght 
at 95-100°C. The d~gcsts were quant~ta- 
t~vely Ir:~~~hli.~-rcd to 15-1111 \ O ~ U I T ~ C I ~ I C  Il;~sks. 
r n ~ r c d  w ~ l l i  2.5 ~ n l  o f  yttrlurn (100 ppnl). 
and d~lutcd to bolumc. A 0.5-6 sample o f  
NlST SItM 1572 cllrus Icilves (National In- 
st~tutc ol'Slilndards and Tccltnolog). G;IIIII- 
crsburg. hl;lryl;l~ttl 20870. USA) \KIS prc- 
pared as abovc f i r  assurance o f  ;lccur;lcy o f  
ihe ntlner;ll \alucs Elements ucrc analyred 
on [I .l;lrrrll-Ash 055 Atornco~np ICP-AES 
speciromctcr uscng wavelengths ;lntl opcr- 
atlrig p;ir;imctcrs prc\ ~ously dcwnbcd " 

Extract~on o f  lipid-soluble components 
a;rs conducted 111 duplta~te or triplicate un- 
der field labontor) cond~t~ons, using mod- 
llicd procedures.' Half-grnm subsaniplcs o f  
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I l l n l  p.n Walcr Dn nultr! ( X r  
l ' l~n: r y n l c ~  or nlja 1%) P AI)(  I' NDF AI>F LIE Ash 

I 1 1 9  9 9  I 4  7 0 0  4 7 2  1 3 9  l 8  
l l h 7  l 5 0  1 1 7  1 7  5 8 4  1 7 0  1 1  7 6 0  

f h or r , r r r i , t t  ,rr y?,i,lc (1kr111> l 1 4 1 1  1 1 ( ~  1 7  1 4 1  ? I !  X 6  5 8  

J lu i lnard  

P i p ~ l ~ o n u ~ & c  
0 ~ ~ / l ~ c r g 1 ~  t~1.1dn \I/~VI G ~ n l l  l 4 0 6  1 7 9  2 47 1 2 3 6  '91 8 8  

I'rn r 1 4 1  3 5  ? 0  7 6 9  5 2 6  1 7 8  3 h  
IL181 3 5 3  h 1  ! 0  7 1 5  4 7 4  l 6 1  4 6  

I l z r  . 1 l I 7 1 5  ? l 4  4 1  6 3 7  4 1 9  2 1 6  8 3  

S I I  17.' 1 1  1 7  6 7 4  4 9 4  I 5 9  4 7  
h 4 ) l l  l I n 4  l 7  h 4 1  43th ?OX 7 8  

l~l,,,,">r{!,,, l,<,.,>,,!,,, ll.,,l~<>,., .L l 14: l 1 4  I 8  33'1 .'I0 7 1  I 4 2  

I trrrr I l711 1 ' )  I H  7!8 5 5 1  1 9 2  7 1  
t ~ l I 4 O  l 5 1  ' l  I 8  6 0 7  4 4 6  I 5 5  1 1 4  

Ol..cdtcae 

\II*I~;?u ,~~,*I<..,,IU L I S I I  4 1 7  7 9  :4  5 1 5  3 7 5  1 5 7  5.7 

I<hdninacrnr 

/:z!lth;rr uh l  \WIII,~ 4 R I (  I t  I 50')  1.4.' I Y  3 6 1  ? I 4  9.9 9 3  
1 17 J h 1s ' l1 hH (I  5 5 I 8  0 6.3 
.l11 h0 43 I ') 2 2 11 57 ? 41 9 I S  3 7.3 

I t  I I~I~CCOL. 

(',,~II/I~;,,~~ lrottgt11.1 S hkJ+)ju I 1 7 5  1 1 3  I S  7 I 8 5  9 0  14.8 
I 3XO HI1 I K  7 5 1  5 9 8  I 9 9  3 5  
1 7 6 1  1H'I H l t  I H h f > l )  5 ? 8  I 8  I 5 4  

(,,;r,l, ,h;,& r ,  ~Z~~I / / I~~ ,  I l t r t t t  I 1 0 7  0 1.1 1 ? 4  l !  5 3  X 0  
I K 7 5  I S  7 1 7  5 0 7  1 7 4  5 b  
3 0 7  2 x 1  7 5  1 5  7 0 5  4 0 X  1 7 1  5 6  

I llldcesi 

I ; rm*lu hr, . , l ,  sr J u \ s  I 3 V O  18 1 2 0  5 2 5  24 1 9 4  1 3 3  
T 3 7 1  I 0 5  .'l 6 9 1  4 9 9  I 5 0  I 0 8  
54.11, l I 4 7  ? ?  h 1 6  3 8 1  l 0 6  1 1 9  

f! / 1 , , 3 ,  ,, , l ,  Ill\\ I l 5 0  I 4 7  ? ?  4 1 1  ? l 9  1 0 0  9 2  
I 1 0 1  7 4  I 4  7 5 0  5 4 1  I 8 3  3 5  
I 7 8 1  3 0 9  X 5  1 6  6 9 1  4 9 6  1 7 0  4 4  

\ crlx,,dcc.,c 
I A I I I I  l l l u l ~ l  K l c I .It-5 I 4 1  I 1  l 2 0 4  6 6  H ?  

n ~ n d r r  I 4 3 1  1 0 0  I 8  7 5 3  5 5 8  I 3 5  
1981 4 1 7  1 0 8  1 7  6 8 0  4 9 5  2 0 1  4 4  

I T pa~rrd ionlpar!ron\ . ... ,, \ . . . . . . . . . . . . 
l - 1 ~ ~ 1  7 - !us& I R  l:\.&$ I L Il,.nct \I1 3h1.1 !.~I,II p t ~ q w , i l r l ~ ~ ~  ~ ~ f w h i t l <  p lm l  vmplc rr  <onrvmcd by Mach 

:h>:~,xm,,, 
. CP i.rud, pr,,tCln AI) C I' d I l I I N I  licutral ~lr t rrymt hbcr AUF .. m d  d r t r m n i  

fibcr Ltp = n~If i>r$, ;c~d l t a m  NI> nu1 dclcrntbl;rd 
Plc\:lr . - . 005, ..' - OUOl 

c o a r s e l y  m a c e r a l e d  p l a n t  t l s s u e  w c r c  m ~ x c d  r c n e  tubcs ;  Z nll of0.I h1 s o d ~ u m  d o d e c y l -  

\ w t h  20 rng s o d 1 u n 1  a s c o r h a r c  a n d  5 ml t l ~ s -  s u l f i ~ r c .  5 n ~ l  of c t h a n o l  (EtOH), a r i d  3 ml 
r~ l l cd  w a t e r  a n d  h o r n o g c n ~ / c d .  S o l u l ~ o n s  o f h c x a n c  w c r c  a d d e d  lo c a c h  tubeand m i x e d  

w c r c  Iransli.rrcd t o  15-1111 I.:IPIX~ ~ ~ o l y s r y -  hy I n v c r s I n I i .  F~l l low~ng s e p r i l t l o n  t ~ y  g r a v -  

L T  HI l 0 7  ? h  
L 62 5 38 4 N I )  
T 5 6 8  1 0 1  1 6  
1 9 8 1  5 7 9  

4 3  1 4 5  6 1  h 7  
N I )  NI) N I >  1 0 0  
6 9 6  5 2 7  I 4 1  5 7  
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I able 2 .  Conllnurd 

I 17 S? I41 
T 602 O M )  

1 9 7  637 062 9 55 
I 341 61 I502 

I I~. I rnl or llle II~~:III~, Inycr \\'as colleclt.tl 
:~nd evaporated IU dryness under N2. All- 
tluots wcrc recons t~~u~rd  w ~ t h  I m l  E101 I 
containing 0.2% bu~)l i i lcd Il\drox)~oluenc. 
scaled. and s~ored at - @ C '  untll labontor! 
anal!sts via h~gt~-perIOr~i l i~t ice Ilcluld chro- 
nl;~togri~pt~) ( l  11'1 C ) 

,,-. 7-. and 6-1ocol)l1crol conccnI~;~l~ons 
were lnonilorcd by Iluorcsccncc d c t e c l ~ ~ ~ n  
with the cxcltatlon w;rvclenglh scl at 280 
11111 and emlsslon . 3 10 nm uslng a Sc~-lc\ 
400 s)s~em (Pcrk111-l'l~ncr. Nowalk.  ('on- 
ncctlcut 06856. USA). HPLC-gnde mclll. 
:~nol and \rfaIcr In a 98:2 (vol X-ol) mlnture 
was used 3s the niobllc phase: flow rate was 
2.0 mllnun, i111t1 ;I 15.~111 ('18 rcvcr\cd- 
pll;~se col i i~l in \\';IS I ISC~  1'01- s ' l ) i l r ;~I~o~~. VI- 
t;ttnin E activity w;lsc:llculated by sumlnlng 
;Issay values ( l  rilg I< K R <v-locopherol = 

I .49 IU .  1 rng 7-locopherol = 0.1 IU .  I tng 
6-lucopherol = 0.01 5 IU).' 

Palred conlparlsons o f  nutnenl concen- 
trations in leaf versus 1w1g fractions wcrc 
performed uslng lllc SYSTAT compulcr 
software package." 

HE:Sl!l.lS 

Leaves conta~ned 111gher levels of  \r :~tc~. 
('P. and ash than d ~ d  t\wg fract~ons o f  lhc 

\ntnc planls (11 - l')), as \\$ell as lower Icvcls 
of all cell \\,all const~lucn~s ()I = 18) (Tahlc 
I )  Percent bound protein (AD-CP: range. 
I 14.1%) d ~ d  not dllrcr between lea\es and 
tn~gs  Llgnificatlon (Llg NDF) o f  cell u:llls 
.)\eraged 23.6% . 5.0% (11 = 25). dll1i.r- 
cnccs 111 perccnt I~gn~llcat lon bclaecn Icavcs 
(r~ngc. 14-444s) i ~ n d  ~ w ~ g s  (range. 17-32'Vn) 
wcrc not slgn~l~c;~nl (11 = 18, l'= 0.45). 1.1gl 
ADF was 22-52% In leaves (11 = 26) ;rlld 
2541'lt1 i n  lwlgs (11 = 19); diR'ercnccs In 
percent I~gn~hc;i t~on b c l ~ c c n  Ica\cs ;~nd 
t ~ ~ g s ~ c r c  not SI~III~IC;IIII ( I ) =  0.10) 111 pllred 
(11 = 24) cornpartson 

For vitamin E conccntntions in  browse 
s;~ml)lcs. (Tahlc 2). Ic;lvcs conta~ncd nlorr 
, b .  ;III~ 7-1ocopI1e1111 III;III iI1t1 t w i ~  I~;I~II~IIS 
o f  the same pl:1111 (I' K 0.001. 11 = 20; I' K 

0.003. tr = 15. rcspccl~vclg). Cocficicnls o f  
varlntlon ;inlong rcpl~c;~les were 2% f o ~  
'I-locophcml. ?O%t fur 1-tocophrrol, nnd 10'b 
for 6-tocopherol h l~nera l  levels o f  browses 
as consumed arc d~splayed In  Table 3 

In  view o f  the considcrablc diversity of 
plants eaten by bl;lck rhinoceros, conibinctl 
w ~ t h  111e struc~ur;ll and chemical v;trlallon 
111 d~lTcrrnt parts of ~ h c  wmc planls and 



2 26 JOLtKh'AI C l 1  Z O O  A N >  HILI>I I 1  I h11 1)IC INL 

Tablr .l. \l.nrc,rnlncr.d and 1rakr clrrarnl cc,ncentrallon, 111 l>rt,u\r spcc~cs consumcd h% b1.1cL rh~noceroi 
( U ~ ~ e n l ,  kr, 'mrr) ~n lhi. 7ambo1 Vallr). %~n,b.~hwc 

h l ~ ~ r u m i n m l r  1% I>hll 
-P- 

Tmm rlrmcnr, (,.g ( 1)hl) 
---p 

1'1.11~1 ..I"'< (r 1 C., h h18 N., 1' ( U  Ft. h11 Zo 

II,,I,J,I,I, , t t ~ , ~ ~ t ~ ~ , , ~ ~ 5 4 ~ ,  11 77 I 77 o 411 oo?6 n IH 3 5  so 1 7  7 ~n H 
11, > , I U  ,r>~,$%,~!~rl ' l~ v4l!lt O S 5  157 0.16 0011.' 1)10 4 6  1114 1'11 I06 

< 8??1bt, Iltt!! m ~ ~ ~ f ,  11f~1111~~f 1 4 6  0bS 029 0003 1106 6 7  41 5 ? b  1 7 ?  
C cloruyr,,~d r 106 0'3 024 0003 0 1 3  4 9  97 269 200 
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phe~iologtc ch;~nges In nutrient \ ;th~rs. [here 
are se\ cral p~acl~cal  constralnls loan\ plan1 
sampling prtredure that altcnlpts to pre- 
clscly rcpllc;itc .I black rhlnccros's nutur;~l 
dlct T l ~ u r .  111 1111s stud), the \ . ~ l ~ ~ p l l n g  pro- 
cedure w;~s ~ntcnclcd merely to Ilu ;I rc;lson- 
ablc ~~itlic;ction o f  the nutrlclll co l~~posi l lon 
ofcomponc~its In the black r l ~ ~ n c c ~ o s  diet 
durlng one tlmc oryear In one ARlc;~n area 
u11cre t l ~ c  ~ i ~ c ~ ; ~ l i e r b ~ \ o r c  IS I I I~I~CI~OUS 

Crude protein levels (6-Z?"' o f  Dh l )  In  
browses mcarured In our study ucrc qulte 
conipor.~blc to v.~lucs reported fro111 other 
stlld~cs (4-1 X'MI). tllghcr ;lvcr:lgc (11 7 spc- 
c1es) (,I' v;1Iucs (up to I l'%) t1:1vc llccll d ~ c -  
umentcd 111 I1rowscs collcctcd t l r ~ r ~ n g  spring 
than d i l r~ny olhcr seasons."" A\,c~ngc Cl' 
le\elsofH 5'!b(11 I I speclcb) wcrc ~cportcd 
for rh~noccros browses sampled durlng the 
d r ~  season III Narn~bla." \\hereas v;~lues rc- 
portcd nl the end ofthe rainy season In Ke- 
nya averaged 6.296 ( n  = 10 spcclcs)."' AD- 
CP c o m p r ~ s d  about 2% ol' ]>M, rrg;~rdless 
of pla11t friiclioll. Thus. the cll 'crl~vc avail- 
able Cl' Ic\cl ol'rh~noceros browscs car) be 
lourer t l~ i ln  ~ n d ~ c i ~ t c d  f ron~  ;I s~mplc Cl':lssay 

and should be cons~dered u hen c\alualtng 
brousc slxclcs Anal)scs o l  protcln (6-10's) 
III r h ~ l ~ t x e ~ o s  fccal samples. \\hlch h.l\c been 
used .I\ .III 1ndlc;lror o r  scason.~l fvr.~gc C P 
CIII:IIII~," 1111ght 3150 he ~II~~.II ICC~ ~hruugh 
scpar;ltc assays o i  bound \clsus :~v;r~l:~hlc 
protci l~. 

The hound values mcasu~-cd In our stud) 
prov~dc .I ~II-cct ~ndlcator o f  prolc~rr ;t\arl- 
;lb1111), uI11cl1 IS uscf111 III ~ntcr~)ret~r lg  C l' 
dcrernl~n~nat~onsofbrouscs In gcncni -\L)- 
CP nia) rellect the pt~)s~ochcm~cal ~nf lu-  
cncc ofco~~tlcnscd tannlns ulion tllct;~r)' pro- 
I~III or III:I~ 111. C \ I ~ C I I C ~  01 III~III~~II :ls :In 
1111cgr;ll co~ i~ l~onen t  01' I l gn~ l~cd  IISSLICS l11 
gcncml." I{ccause twig kact~ons conlaln less 
(.1'111:111 Ie;~vrs. tlic 1111pact o fhou~ ld  I)roteln 
bcconles c \cn grc.ltcr In c \ i ~ l u . ~ t ~ n g  protcltl 
qual~t) 111 \rood) plants A \ ;~~ l ;~ l l l c  protcln 
Icrcls n~casurcd In these rhinoceros hroases 
uere ~nlermed~ate bet\vecn those consld- 
ercd typical o f  monocot (6-1 l'%) and o f  Ic- 
gumc ( 12-25'L) hays.'O 

Regtcrding tannins. no evidcllcc was found 
o f  r111nocc1.o~ feeding SCICCIIVII~ against 
browscs contalnlng levels ofsoluhlc tannlns 

lclt to bc dell 111i~nt.1l to anlmal prcl;.rencc\. 
ho\\ever, the role o f  secondar) cotn- 

pounds In diet \clect~on o f  the bl:~ck rhl- 
IIOCCI-OS liab no1 I~ccn cxam~ned In dct:111 In  
otller studlc\ w ~ l l i  i\ l i lr;~n ungul:~tcs, COIL- 

tlc~ised. r ; ~ ~ l i c ~  ~IIIIII s11luhlc. t;11i1111is IIIIVC 
liccn s l~t~\vn to 1111ur slroligl) ~ ~ ~ i l ~ ~ c n c '  
I>ro\rsc ~111111,1111111 

Urouscs eaten b\ black rhlnoccros In 
Zlmbabuc \\ere h~ghl) fibrous. cont;ilnlng 
up to 70"u NI)[  r l l~hough Iea\cs cont;lln 
s~gn~fic:lntl) lo \ rc~ Ic\eIsofd~ctnry IIIXI tll,lrl 
t l r l  I \ \ I ~  11.1c11ons. ;1111111:11s d ~ d  not :11)pe;11 to 
~ 1 l ~ ~ l ~ r c l l t l ~ l l l y  c1lllslllllc 1c;1\e\ 'l I1c ;l\:l l l- 
;1h1111) i l l  Ic.I\c\ 1s II~IIC~I ~cducctl du r~ng  Ilic 
JI) season In tlic Z.~rnbi./~ Valleb (Junc- 
O~robcr) IXC.IUSC' 111.111) o f  the \\ood\ SIX. 

clcs arc dccld~lous Furthern~orr III ttilr 
stud! the degrcc o l  l~gn~ t i ca t~on  111 Ic.~\cs 
dld not tilllcr I l t ~ n i  Illat mcaburcd III \bond) 
rractions. 

A l ~ h o u y l ~  li lrc~ 1s g c ~ ~ c ~ a l l y  LOII~ILICIC~I .I 

negau\r Index ol fccd qualit). r u ~ n i n : ~ n ~  ;lnd 
nonrumln.int Ilcrhl\ores such as the 1111- 
noccros derl\c n Ill.rjor ponlon o l  dlctan 
cncrg\ froni tllc Icrnicntat~on o r  cell \r .~l l  
co~~sl~tucnts ' ' ' I~I.C.IIIS~ II~IIIII c o r ~ \ l ~ l ~ ~ t c s  
.I tIicorct~c.~lly ~ndlgcst~blc liber I'r.lct~nn. the 
dcgrcc 01 cell II~I~I~IC;I~IOI~ IS ;I r r ~ t ~ c : ~ l  
dclcrni~n;~nt oi I~hcr  rlual~t) ancl po~cntl ;~l 
I 'crmrntab~l~~y "Quant~ty  and qual~ty ori l l -  
clap f~her mll \ l  h o l l ~  hc considcrcd 111 c \ : ~ l -  
u.111ng 11utr111\c \.lluc o l  hro\r\c\ ( )u .~ l~t \  
lna) bc more ltlllwrtant 111 p lot  l d ~ r ~ g  .I suit- 
ablr substratc ior enhanced hlndgut fer- 
mcnmtloli h) I.irgc I~crb~\orcs. ' l  I31oascs In 
1111s sluily ci1111;1111cd i ~ h c ~  Ic\cls more I~lyhl) 
Itgnllicd hul IIIIIVIIIC~I;IIC 111 IIIIISL. I~IIIC;III~ 
found in  cl t l lc~ Icgu~lic (28-66'8 NI)!') or 
glass (54-8O"ii N I ) R  ha)s conl r~ io~i ly  fcd :IS 

lor;~gc subs~ltutcs to cnptl\ c t1l:lck I IIIIIO~. 
eros. ' ' 

To131 cell ual l  constltucnts mc;~\urcd ~n 
thlssunc) cannor he d~rectl) compared \ \ ~ t h  
Ihe crude tibcr Icvcls In previous stud~cs o f  
rhinoceros browse compositlon bcc;~~~sc of  
dimercnces in ;~n;llyscs. "'Othcrautl~ors have 
reported scaso11;tl and spccics vi ir l ;~t~on In 
crude bbcr. w ~ t l l  mran \dues ranglng fro111 

22% to J7"m o r  D h l "  " - Ho\\c\cr. eel- 
lulose and I ~ g n ~ n  Ic\cls o i  approa~matel) 
3 1% and 1 1%1. rcspect~vely. \\ere suriima- 
rlzed lion1 seven sllcclcs collcc~cil In South 
Ali1ca.l' These v;llues earl-cspor~ll w ~ t h  tlic 
l I - ~ X ' ~ I C ~ I ~ ~ I I O ~ < ~ ( I ~ I ) I ~ - L ~ I ~ )  ;111il 7-2 I"i1 1111- 
nln In our %I I I I~ ; I~ \~~~ ; I~  p1;1111 \ : ~ ~ n l ~ l c \  

Lea\ cs CL~IISI~ICII~I) c o ~ i t i i ~ n c d  Iilgher 
concentrattons of~ocopherols than d ~ d  t\\cg 
I'racuonslTablc 2). ;IS has been reponcd pre- 
v~ously.' ' 11-tocophcrol Increases \\ 1111 chlo- 
rophyll dcgr.~d:l~lon durlng pl;lnt ni,~turn- 
t l t l l l  ;Is ~> l l~ t1 l l  cl1;1111s :11c l l l t cg r~ l l~ l l  l l l l~~ tllc 
loco~lIlclcll lllolcculc\." I'llolo\ylllllcllc I#\- 
sues(leavcs) would thus bc chpcc~ctl 10 rol l-  
lam ti~ghcr Ic\cls o r \  Itarnln I :rc t~b~t)  111.111 
\\ould less aclt\c llssues(structu~;~l or f m t ) .  
mature pl.~nts ;llso conlaln h~gher Ic\cls o f  
vlramln E .ICII\II) than d o  Immature 
stages " Cond~tlons that Increase Ic;~lincss 
and rnaturntlon o f  browses should he In- 
corporated 11110 pnsturc mnni~gcnit.n~ plun:i 
i f  o p t ~ n i ~ / ; ~ l ~ o ~ i  o f   lamin in E nutrltlnn 1s a 
goal. 

Vltamla E lcvcls quant~bcd In 'h plants 
eaten b) bl.lck rh~noccros ranged frorn 10 
to alniost S00 111 Lg D51 (Table 2 ) .  \ .~lucr 
h~ghcr ~II;III tl~osc prc\ ~ousl) ~rpor tc t l  l i ~ r  
10 browscs c;t~en by rh~nocctos In l icny;~ 
(0.4-153.0 t ~ g  g - 0.6-228 IU/kg ~1I;1111111 
E: rr-tocophcrol data onl! 1."' Ten 01'26 (39%) 
sarnplrs l io ln  t l~~sstudy.  and s ~ x  ol I 0  (00'1h) 
b ro~scs  CX.IIIII~CCJ 111 Kcn\al"cont;~~ncd \I- 

tamln E Ic\cls greater than current NK( 
dletar) rcconin~endattons (50 I I J  kg) for 
cqulds.:" 

I'revlol~\ I.lbo~;~tory \111111t~s II.I\~ tloru- 
111c11tcd ~IIIICICIICC~ 111 ~)I;~sI~I;I 4 1 - t ~ c ~ 1 ~ 1 ~ ~ ~ ~ ~ l  
levels arnolig li'cr-ranglng p u p ~ ~ l a t ~ o n ~  01' 
black r l~~noccro\ 'and betarccn c:rpt~\c ( loo) 
and frce-~:cng~l~g rh~noceros ' ' I3cc;1usc 
plasma :in4 ;~\a~lublc  dlctar) Ic\cls o l  ,,-to- 
copherol ;Ire closely correlated. 11 uould ha\ c 
been Intcrcstlng to have s~mult;~ncousl~ ob- 
talned blood. as well as browse, samples 
 lion^ the Zillnbez~ rh~noceros. Our prcvlous 
analyses o f  c~rcv lat i r~g a-tocophcrol lcvcls 
i n  Z~rrlbah\vc;~n rl11noccros(0.6 I rt 0.23 pg/  
1111. n - 8 5 .  I)lcrcnfeld et al . unpubl data) 
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involved sarriplc5 from animals captured I n  n~ incra l  requirements o f the  rl i~noceros ha\e 

the same area l i o m  which our plant sam- no t  been established: iu r thcrmorc .  un-  

p l i~ lg t \~as  undertaken, also i n  thedry season. wcighted mcans of these values do not rep- 

Seasonal verlalloll 111 p las~ i l ;~  tocoplicrol resent a c t ~ ~ n l  a1111nal intakr.  Nonutlieless. i t  
COIICCIII~BIIO~IS 1135 1101 IICUII rx; i r rr~~icd In  would be p ~ u d c ~ i t  to ~IISUI-C l l lc prcscncc 111' 

rhlnc~ccros but r n ~ g h ~  he cq~cctc t l  10 l111c- 11;1tur;11 or p rov~s lo~ i c t l  >:l11 lhr ~ i i ;~~ iagc t l  
tu:rtc w ~ t l ~  pl:u~t plirnology. Il;lsctl upon h o t l ~  I)l;rck rl1111occros populnt~ons. 

browse cor r ipos i~~on and plasma data, NRC' Trace clement nu t r~ t i on  has illso ~ r o l  been 

rrcornniendat~ons Ibr v i t an~ in  E sliould be cxa~ l~ i r i ed  i n  dctall Tor rhinoceros, although 

considered min imal  levels For use i n  fol-  l imited data from Kenyan plants do ex- 

r n u l a t l ~ ~ g d l c ~ s  for tnanagcd rl i~noceros pop- ist."-" Mineral levels arc known 10 v;tly \rit l i  

ulations. so11 1)pc. plant spccirs. :lnd or p1i11it plic- 

As11 ranged (h~ln 3'%1 to 160,ool'Ilhl (?;I- ~ ~ o l u g y .  but v;~lucs i n  T:111lc 3 IIIVI~C sonic 

blcs I .  3). l ' c ) tc~ i t~ i~ l  ~I~VI~~IIIIICIIIII~ co111:1111- ~~CCU~;IIIIIIIS. Iklsed 011 1)ro:ld d~c t ;~ r y  IC- 

u ~ o t l o n  o f s ~ n i p l c i  was not contrc~llcd 111 col- c l u ~ ~ c ~ n c ~ u s  Tor C'u (4-8 @g p), Fe ( 2 5 -  125 
Icct~ons. tlnrs t l i r  p o s s ~ b ~ l ~ t y  o i  salid or so11 pg'g). h l n  (5-20 w g ) .  :uld Z n  (30-50 p1;'g) 
con t r~hu t~ng  l o  mlncr;rl conccnrlntlons must 111 domcst~cl lerb~vores, plnn~scotisurried b) 
bc cons~dcrcd. H o ~ c v c r ,  al l  bamplrs wcrc hlack rh~noccros 111 tl lc Zarnbez~ Valley ap- 
treated idcntlcally i n  the held and lahora- pcar tu  p rov~de  generally adcquatc luvcls 
t o w  and represent roragcs available to  Frcc- but may be marginally deliclent I n  Zn.:' 
ranging rhinceros. The Ca (0.h-4.27°h) and Ho\vever. rnlneral interactions and nllmer- 
P (0.064. 19'lh) levels documented i n  this ous unquanrirled factors must he considered 
study wcrc vcry slrnilar (identical Eor Cotn- for properevaluation o~ r r i ~ r i c ra l  status: these 
bwtrot)r aprc~rlatrrtt~ sampled i n  Scptcnibcr) data should be cons~dered prcl in i~nar) 

to  valucs reported in othcr dc ln~ led puhl l -  
cat~ons tluscriI>~ng rh~noceros h~-narsc mill- SIIRIRIAI<\' 
erill co1icelitr;~tlons ((';I, 0.7-4.9Oi); l', 0.04- 
0.20c'h).171J Hrc:rusc ol' s ~ ~ i i ~ l ; r r ~ t ~ c s  ~n d lpcs~ l  vc Ir;lct 

fical ca (2.1-6.51h) excrcllon by black ;111at011iy and phys~ology, cquids should be 
rh~noceroswns substantially h~gher than that consid"" the most aPFrol'rlatc model Tor 
ofnormal l,ves,ock \vhereas p levels c s l ~ ~ i i a l i t ~ g  tlrc r lu t r i l~ona l  rcrlulremenls of 
(0.6-1 ,(,'%) \,,itllln cxpcclc(j r;lngcs for r h ~ ~ ~ n c c r o w u n l  niorc specific data :ire col i i -  
~ ~ ~ ~ ~ ~ ~ ~ ~ k . x ~  .rllesc exerellon v;llllcs c\,cre p~ l cd .  Hrowscs;~v;~~l;~blc 10 bl;lck r l ~ ~ ~ ~ o c c r o s  

attrlbl,red to llighjy subslralc: 111 Zimbabwc contauned 1i1ghc1- ~nt l ig rs t~b le  
llo\,.ever, (hry might also be attrihuled to liber atid lowcravailablc protein levels than 

clcva~cl\ j i e l n r Y ~ a  cotlccnlr;l~ions il, n;lllvc gross and legume hays commonly k d  thcsc 

h,.agss, c ) ~ ~ ~  slll,porl lllc firltling l~l;Il I i c r l ) ~ ~ ) ~ " ~  In  nlan;rgi.tl fcct l~l tg pr i~gr; l l~ is.  

ca Is llkcly not llmlung kom ,,pants; V11a1rii11 E ancl 1i1inur;tl concentrations var- 

I ~ ~ ~ ~ , , ~ ~ ,  a : p  aplxar out of.balnllcc ied widely. and some nutrients (Na. P. 211) 
:ln oplllllal ?:I s u ~ ~ s t c d  klr ~ l l o q  ;~n. \ \ 8 0 ~ ~ l d  ;Ipl>e;ir to bc rc l ;~ t~vc ly  del ic~cnt in 

irnols;i allcl IT req,lllr.mcll~s llol be r l i inowros br,owscs, b;~scil on  cquld lucluirc- 

by many ol'tliese l b ragc~ .?~  111c11ts. 'I husc data, ill co~rrbinnt ion w11l1 

~~~t~~~ llydcroe\emen~ reqlllrcmsnts es. other studies o f  fccd~ny ecology and diet 
mblislled for various livcslock species l~rotlld co~nposi t ion. may enhancc our i i b i l ~ t y  to 

appear 10 be for 1,fg (0.3-0.596): underwand and meet the nutrit ional needs 

however, K nlay be prcscnt i n  compant ivc  of black rhinoceros. 

excess (0.2-0.690) and N a  in i ~ i s ~ ~ f f i c i e n l  
amounts ( ~ i i ~ n i n i u ~ l i  0. 1%) I n  browses con- ~clit~,,~tk~c(qtt~orrr. WC alr  gr~~tcl'ul LII- 111c as- 

sunlcd try 11l;lck r l i~~ioccros."~'*  Spcc~l ic \tslrlncc ol'J. blcCiu~rc, hl. I'cnn~no. I . I)ollgI~- 
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my.  L). Lourcns. Ii. (nnlor. L. lipc~l, and K. 
Confor11 and Ibr Ilic commcnts o f  rhrcc anony- 
niou$ rcvicwcrs. Partial supporl for 1111s 5Iudy 
>.V;I\ suppilcrl by tlic bladison VUcl-lrrc\t Crnr~l  
Funds Rlr ( 'uralo~~al Kt.scnrch. Ncw \'ark %()(I- 
III~I~:II Soclc~y. It. Ju 1011 rcc~.~vcd rcs~.:~~-rh slip- 

1!urI Iron1 llic Worlll Wldc I:u~icl lot N:llu~c and 
~ l l c  N:~t~olial t icogr:~pl~~c Soclr~y. 

13 Goddonl. J 1'470 F0.d prclc.ler~~rs of black 
rlt~noccrtrs In lhc T\a,. ii Nnl~onal p.~rk.  h s l  Afr \'.'~ldl. 
J 8. 145-lhl 
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ANES'I'IIESIA O F  PHZEWAISKI'S HORSES 
(EQUUS PRZEIVALSKII PRZEWALSKII)  WII'II 
I\.IEDETO~llDINE/KET~\I\IINE AND ANI'AGONIShl 
W1'1'11 KI'II'An'lE7,OI.IC 

NI~II S. I \ l s ~ l l l ~ ~ ~ a \ .  I).\'.hl.. t ir i\t i l tr It. I'ctrilli. D.\'.hl., rlrld t'ercgrillc 1.. \lolIr. I).V.R.l. 

Ili\.tr~~rt. Elevcn ol' I 4  mature Pr~uwalski's l~orrus (Eylrin pr~eivulskii prz~~\-ulskri) were succuss- 
iully anrstlietifed k ~ r  routine hoof trimmlng. vnccinarion, and blood s:lrnpllnp w ~ t h  ;r calnbi ln~ion 
or niedetornidtnc (0.07-0.1 rng'kg, V = 0.09 &kg) and ketanilne ( I  .X-? 6 nig/kg, F - 2 I mg/kg) 
;~dni~n~stcrrd I m w~tl t  a rlflc and niet:ll ~ irojccl~lc cl:lrl. hlean ~nducu i~n ltme (tt~rtc Ih )n~ dart 
, ~ d ~ i ~ ~ n ~ s t r a t ~ o ~ ~  to ~ c c u ~ ~ i l ) ~ ~ ~ ~ r y )  \v;~s I I IIIIII (SI) - 6 IIII~). A t ~ ~ i : l n ~ ~ / u l e  (0 17-0.23 nig/kg. r 0 I 9  
III~ kg) h i15  ; ~ t l l i ~ ~ ~ ~ ~ b t r r c t l  i ~ ~ i ~ ) ~ o h t ~ ~ ~ i ~ t r l y  30 II~III it l irr (lil1.1111g 10 reverse IIIC clkrts ~11'11~cdt~loti~1d111e 
I ltr nic.ln s l i ~n i l ~~ ig  t11111~ (t111ii. 10 \I:IIIC~III~, ; ~ l i r r  ;I~I~~III IS~I:I~IO~ ~ l ' i ~ t ~ ~ ~ n ~ ~ i r f o l c )  W:IS I 3  lntrl (SI) - 
5 IIIIII). ;lnd I~IILII wcu~i tb r~~cy tlllic W;I\ ?X-6? IIIIII ( P  46 111111). I l ~ i l r t  r:Itc. ~CL~II:IIO~~ riltc. l1l011d 
Ilrc\#ulc. tcnilwr.tlurr. I i v~ l log loh~~i  b.~lur:~l to~~, p l l .  I'at l,.. and 1'30. wcrc nicnsurcd and recorded 
clurlny ~ecumhcncy. Sutilc hrsdyc;~rtl~a and 1r;lnsirnl decrcabc In Pno: occurred. I~o\vc\.e~ no cam- 
pl~c:~llor~s wt.~i. rccognl/ed. The lllrcc llorscs 111:1t wcrc not successfully ~n l r nob t l ~~c t l  were O ~ V I O I I S ~ ~  

\cdatrd hul \verc 1101 ni:~n;rgniblc Tor tllc ~ntcnded procedurc. h litglter nup;tnlezole dose lhnn used 
In Ilitr study IS rccomnicndcd to dccrc;lsc tllc recovery unie. 

&.I, l~orrl.! L'qic~ir pr:~~~,?/skrr ~~rz[,hul!krr. blongoli;ln wild Ilorsc. rncdeton~~d~nc, kct;lrnrt~e. all- 
patnerolc. immob t l ~ ra~~on  

I N 1  HODUCI'ION torntdtne IS a newer but no1 yet conirncr- 

Inlmoblllzallorl orrrflld cqulds ~ ~ ; ~ ~ ; ~ l ~ ~ ) ~  clally avatlable alpha2 agontsl ~ h n l  produces 

{)Cc,, dl~~ictl l l  pcriorll, sak.l) :Ind ~ c d a t ~ o n  and analgesia. Invcsltgations ol' i ts 

~ ~ ~ ~ l ~ .  ~~.~~:~l alrllbln;lllons ol.drugs llarc use III IIie I io rw ~ndtci t lc t l t a ~  II ~)ri)duccs 

, l,ccll llsccl~ I '  1,  C, I N  Wllll lcsulls, a~ilxta. \v l i~c l i  1s ~tndcs~r;r l~lc wlicn u\cd ;tlot~c 
.\l~lIoug~, clkcllrc hr lllls clorplltllet~. t '  l i i rs~; lnt l inp proc t .du~c\ .W~owc~cr ,  a report 
Is no longL.r avallilble," \,~hlcj, has led oTtIie use ~ T m c d e t o m i d ~ n c  wtth kctarntne 

~ n v e ~ t i ~ ~ , i ~ ~ ~  o f  dl.ug com~lnations i n  Przewalski's horses ( E ~ L I I I S  przeitnlskrr 
sucli us c a ~ ~ t l ~ ~ l l l l ~ , ~  X).137iltC bLI~Orp~,anO1 I)~:CUYI~.Y~II) lndlcatrd sa~islhclory tmmo-  

t e l a l l l l r l c ~ , ~ l f L . l , t l l l , ~  ri,ll,tcl,lc b i l ~ / ; ~ ( ~ o n  ~n l i v r  horses.' l ' l l c  ~ i u r l ) i ~sc  of 
t t lc l : r t l i~ t ic -~ol i~~cpi t~~i .~  1111s study W;IS to  IIIVCSII~:LIL. 111~ LISC oI'I~Ic~. 

blally comblnarions all,lla, agonlsls eLoni~di~tc/ke~at i i tnc co t i ~b tna t~on  Ihr tm- 
(sllcll as xyl;irlne, dclonlidinc. ronlili- niol'ilt7i11ion o f  I 4  I'rfewalski's horses will1 

elllll,ttc Or lletlllltlle, , .  :III~;I~I)I~ISIII hy i ~ l t l ~ i ~ ~ t ~ e ~ o l c  r ~ l i ~ l c  II~IIIIII[~~- 
p;lni Il;lvc l,ccll to ;lllcstllelifc I ~ ~ ~ ~ ~ ~ ,  tl lg 1ll1porl;lnI calt~r0pulnu1iit1-y v:~r~;tblcs. 
ponies, mulcs. and d o ~ ~ k c y s . " ' ~ ' ~ "  01her 
adjunct drugs such as lltc hcnzodia~cpines" RIA'I'EH1AI.S ANr) \lI.:'I'HOnS 
jlnd 1~1llnl.l~ll:ttiol" I ~~ IVC I>CCII IIIVCSII~;I~C~ 111 

Illll)l()bIIIWIIi)tls Ocl.,i),.llle‘l ill 
;Ill ;lllcmpt l o  I lnprovc scd:rlioti, niusclc rc- tllc Mlllncsola Zoo July 
I;lh;tlion, ~ ~ i d u c l ~ o t i ,  n l id recovery. Mctlc- 

adult I'rrervalski's horses (fivc m;ilc, SIX lk- 

-- male) 5-1 8 years ol'age (.V = 13 yr) ;tnd 283- 
373 kg (,? = 340 kg) were imniobil i7ed w i th  

Front the Texas Veterinary hlcilic;il Ccnter. Texas 0.09 lng/kg medelornidine (range = 0.07- 
ABM Lln~vetr>ly, Collegc Slatcon, I'exas 778-13. USA 
(Slnul~r%w): and lbc Muti,efol.i Zoolog~col (;onlrns. my/kg) Pharmaceullcals~ 
13030 Zo, n+8i~lct.~rd. Applr Vallc,y, Sllnnclotn ~$124.  C ' ~ l l i l l ~ ,  C i~ lorado 80521, USA) 10 rng/nil 
USA (l'c.tr~u~, \Voltl) ancl 2.1 111g'kg k c ~ a n ~ i t t c  (ritnys - I .S-2.6 
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