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Cool d r:>' RaJon diel 

The rhi_ " .... .,.,..,..<e<l ., tonal.,. 39 opoc ... of pl.II" donng tJy coo! dry"D>IL 110 ... "' .... 

..., opec;'" n>m<Iy So.xlw""" ..,.,.. ........ (22%~ ''''''''''''' "iu.Jrico (I ~"I. s....-Iwno .. 

""w>1 ..... w,.~ lJvs""'" " •• 11" (9% ). C"I/i""".. ""","""",I", (11 "0), a"",,.iIa k",*" 

(m) . . \Jib ... ,.;c,,,,,,,",, !~ .. ~ C'lIfN !>.ftp/...ru I l"o~ Liu,", _ .. ", (4''0) ...J 1... ... _ 

CGOWTQ (2".) conIribut«l "' ... 110''0 of .... d ... (Toblo 1.11. B .......... g m .... 0001 ~ __ 

,,,,,,,,,sod «I~ '0 0 ....... >emon> .nd 2~" of ,"" dio< " .. ..-;00,«1 by _ ... opec;'" 

W .... p ..... ~-.,.. .... n . ",dly. Total ~ mall ... ,wi« (OMI) during cool dry __ ~ N.s9 

± 6.14 kll'doy (Fig D. lObI< H). Doily 'nne '1""" _ins " ... 9.65 ~ 0.66 b. 

Mon ....... ... ... n di e. 

Forty ,In< >p«n of pbou ,,-..-. .... n during tJy m<H>IOOII .. :UOIL 110"..,-."., 9 '1""'''' 

romribut<d IIO'~ of .... """"""'" dio< {OM ba>;,~ Sa<clw", .. .,.,."""" .. (2~~.~ ~'_roJtri 

"",.II. (2J"o~ s"ro",,,, .. ~k.o," (~~.I. I""""" .. .,1iN/rico (~"'). 8"'<10 ...... '1""';'" (g.~), 

T,..,.", .wI,po.-. fruit> (4"0). """"'_'''' k",*. (4' . ), C,- J.Kot- (1'l>1...J 11.""'''* .... 

~_ (J'~) .......... main food pbw IT ..... 1.5~ Doring ,bo moruoon <hi .... _ on. 

,"'io<yohn .... 1 ......,....J " ..... pion ... To .. 1 dry mI'lef iwR (O~tI) ,,» 2~.66 ± U.s kS-'d.ay 

(FiJllll< D). Doily' .... 'f'<1'I foedi,,!! • .-.. 9.1 ± 0.48 to. 
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T OTOI r .... 1 OUTp UT (fro) 

Tho """''''' doily der.cat ... 031 . ...... US ± O_lS 'unes in ,ho "'" dry J<aIOII. 1.61 ± 0.41 Ume. 

In tho """I ~ ........ am 2.M ~ 0.27 , ..... in ,t.. """"""" __ . Tho "'!'J< ..... "I."' ..... io< 

roo_,"S frKlo du,,!! nigh' 10 dry '''''Slol (Y) ....... : Y - o.l~l (±O_OOll' lmb .. -.. p. - 0.6 

(± US) I R' - 0.9'\1. P < 0.001 I for tho hoo dry"'!KHI. Y - 0.1921 1±O.OOll· .... h .. -.i~ht - 1.1 

(±O_IS) )(R' - 0.9'\1. P < 0.001) for tho "",I dry IIftJOIl .... Y - 0.1647 (±O.0 12) ·iT ........ ight • 

.1 . .11 (±O_91) (R' - 0_98. p < 0.001) io< tho """"""" IJeOSOIL A ... ",S< doily focol OUtpul io I<mI of 

dry ..... ,ghl .... <re S.911 ± 0.66 kg Ib.- tho hot dry "'''''''. 8_22 ~ I J l KS Ib.- "'" cool dry OU>O/l ond 

7.Jl ± 0.72 kS for tho ""'''''''''' (Fijrur. 3.5). A,-"""" ....... 1 TFO .. ~ 7.03 ± 0.9 KS p<f doy l in 

24 h) . Tho " .... l!" daily d""B outpu, ""» fouOO com;".." .-rea ,he 5<aS<IIIS (One_W.y 

Al'OV A, F~" - 0.65. P - 0.516 ~ 

• 

• r+ r+ • + 
• 

• 

• "--
F"-" l_' . .......... -.l--.ldUlyt<al __ IDWlol .......... , .. ............ ... _ 

En..-bon .. SP. 

A,_l'" . """,1 _ .. ·. ight of ,....1 mon..-lper d<fecoIion) for ..soli mI" ...... 17.7 ± 1.2 kJ! 
,,·hi .. for"", ......... " n . 1.1_6 ± 1.1 kg.OO "'" d;rr.,."", ~ no' .igniflc ... (Kru>bJ W.II;' 

CJrw..-... ~y ANOVA_ i - 2,1. df - I, P -0. 111). 



Chemical ana" .. I. of food pllnt. 

So...,.".t bid ptaru of rill_ .......... Jy,ed for IOtIt "'l""'i< ma''''' JOM). crud< protein (CP~ 

••• "rat <kI<rF'" fibrr (NDF). ..,id d<lerg<1ll fiber t ADF~ IOIIJ .. b IT A~ bemi<~U"""'" (HQ, 

« 111110 .. IC" and cakiwn IC,)(s... T obIes J.6_), 7. ond Ht Tho CP co,"",,". Iho rnino', fOod 

p"'" ,-.n.d from ~l. '" 17', OIl I dry man ... '-". IT in 0001 dry "'!IOII"-" bi~"'" in bro .... 

>pOC'" lik. M,la" ; • .. ;.."'.""'. L 'u", _<ala II!d C.II;"""", _c""",·IIa. ,,·hoI. NDF and 

ADF "' .... .. 'Ofe u..n low(Tob'" ).n The ~ i!pO<in hod 10 ... CP II!d "i~h NOF and ADF .. 

tha, ,">on ~ .,!be _ JOO5OIt'I_ 

8m .. ,. i!pO<in like l;,,... _Ia. C.II;"""", ~""")'Ila. AI,"-;. .. ;,-"..t/oQ ond Cojfr<. 

b.-.ogpl .... u. hod .. ~ .... CP buI. 10 ... NOF ond ADI' in.11 j,,,,,,,,,,_ Tho ~ >pOCft hod higher 

CP dumg ,"" [Ul> ... ing.....",1 bl< dry"' .arly """""""I buI ...... 10 ... i. CP dumg!be """I dry 

In>O<l In !!' ..... L,"" DlIJOf food pbnl >pOCft lik. s..c.-.w ..... i!pO<in_ N."'W' """"" ......... , 

Ph_ .. ; .... K.rn.. C,,,,,,,,. J.sc~-S-, E~_ , .. ,,,110. onol J_ .. .,;,IwI"'" did no' """" 

morked ......,nIl '~bon in !be .LIIrim <0<11..,11 H""· ...... _ '0 "'!'!'_ '''''ir diNry....d. 

rhinos 1II>'ogi<a1ly ... ·iklled imo differ ... """in teg. bro""'J thaI b,,, .. h,gh CP onol 10 .. · ADF, 

NDF ocoordinf! 10 !be .....,.... Souo .. 1 ,~ ....... Iho ",,!rim <"." ... of .... nlIJOf 100d plano • 

..--. pr...rud 0<1 fill"'" ),6 and )_1. 

C1' ond NOF in ,110 f'<o1 malerill ...... found ., 110 h,g....- ,n 1110 dry JOOIOn compM<d "' .... 0001 

dry and Iho """""'"' _ tTobI. ) .91_ n...-. ... -u no marked _ .. I co.n!!" in !be olbe<

",,!rim ron ..... ,n Iho !i=I .... ,maI. 
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• - ~ , ,. " .. , 11.11 ...... ,'-, 11.11 I",. •• , 
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• C._ ... ~10 , .." OIl." 1 •. 01 4l,., 10." "." "" ,. 
(OJI( ( .... , ' •. 11, " ' 0) ("·'1 (0.'" 
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• C .. "...bw , ... •• , . .. -!'I.N Ll.I.l "0' .. " 
I·· .. ' ,OJII, '·· " 1 11.", '·· .. 1 ('-"'" I···M , .. '" , C ....... , .. " " .n 'Lol " . ., 4~N 'H. ".)0 •• -..... 10. .. , , .... , , .... , I ... ·) I'.Jl, "."') I'-OJ' ,._"', 

• ~'-... , '.11 .... " 'HI ... 0 .. " •• " U o 

I·· .. ' ' • . 01, " .. ', 1"0', In" ,1.11, , .. ". ' .. '" , -",...... , ,. 0" .. •• I.l. " " .N "-" " . D' 
I··'" ,0"') ,0.", 1'-'" , '''OJ ,'.ll' I'·M, ,"--", 

• ~,- •• OU, .. " " .. , •• !'I." ... "'0 , I··" , '.-" ') ,0.", 1 • . 0', ".") ,1-'6) 1'-14' ,o.n) 

• s..-_~ , •• nM •• . " •• 16.10 .U I ,~ 

I·· .. ' ,~, , .... ) 10. .. , " .. , ,'.LL ' 1'·'" ,~, 

" ~-
, ... n" ' .11 ".N • • ll." 'U I ,. , - 1··11 ,~, , •. !I, 10.11, , ..... , , .. '" II.'" ' •. 14, 

" "'"""" .... _ .. • ".1. •• •• 1Uo ... Ll." "'.I.l ." I·· .. , .... ) ,,. '" 1·· .. 1 (4.01, ,J.'" I'·m , .... , 
" -- , 
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,~ ,~-
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" ~ a ~ ,~ .. c, 00 -".-- , ." oUJ U, U~ ... ". ., 0' 0. '0 

I··'" ,0., ' , ,0.'" , ..... ) ".'" ,1.>" 1' .... , '0.0'1 

, ""->, .. - , ." .... IJ II." ." .... , .. ., " .J G. Il ( • .11, ,0.>1) 
(' ." (I .'" " ... ) II·'" , ..... ) ' ... " 

• ...-_ ... .- , ,,... 11. .. ,1.4, "." "-" '." >0." .. " ,.-") ,<I.") (0.1" ,1.7"1 (, .... , (J.OI' ".'" ,0·"1 

, 
T~"""" 

, ... ., ... I •. " 11 .' •• ••• . ., , . 
"."' {I.'" ,0.'" ,<1."1 (· ... 1 ( •. 11' (·· .. 1 '··"'1 

, a_~ , ... 91.11 .. , "." ,'-" 1J.o' ". ,. 
1··'0, ,0.,., 'OJ1) , .... ) U.", lB., ' .. '" ' .... , 

• -- , 11 .11 D .!] '.J> no> >U "." ,,- G.'. 
11.50) ('-'" ,. '" "."' ".or, ".,,, ('-"'I , • . OJI 

• -_ .. , 1J.0' ... ]] •• ''''0 50." . ~ •• G." 
".111 ,1.111 (0.10' (I .]], " .... , !!.m ('-") , .... ) 

• -- , 1.<, ., ... •• "" ." "-II .. •• 
I·· ... ' , .... ) (''''' ".ll (,.'" ('.'" (~'" '··"'1 

• -p<+,>,,,- , 0.", 0'." , .. II." 
_ .. 

" .n ".' 0." 

''''' , ... , {I '0, (1 .11, ".1', 1'-" ) 'U'I ' ... " 
" --.... 

, ,o.n ... '.11 o..oJ " ... ,'-', " ., 0..11 

( •.. " ,0.,,, , .. " ' .. '" ,'-'0, (1.1.' ,,-"', , .. "" 
" ~ .... , ,. ".11 ,U, "' ... ... .. ".J] ' . 11 , 

I··'" ,"-'0) (0.", , 1.1,. '" ,1.1, (1 .... , ' ..... , 
" c_", • !""" , ' .n "'.n I • . ]] "-" JH' , .)} "-OJ . ., 

I·", ,"-,0' ,~, (,.'" ". ('.'" (' . " I , ..... , 
" a_, - , 11. ' Il. ... •• II." ,,~ , .. " "." G." ".0, ''-"I (I.a" (1 · ... 1 I'.oJ' IHJ) (I .'" , .... , 
" 

c ___ ...,0,110 , ,." ., ... "-', 01. " "'." ,,- ". '" ( .... , ,.0<, , ... " ,'-"I, ". Il, (~'" (H') , .. '.' 
" -- ,." •• .... ... " " .... ,,-" "." .. " 1··11) ,.m , ... , (1 .'" ,H, !!.HI (UOj ,0-"') 
N ....... 0/ ~ f A. ...... ' OM. ....... _ : CP.<Wd< """'"' NDF ................ Ib<i. ADF • .oo __ rmc '1("._. ,r , ... ,c .. _ : C .. ..., __ 



-- ,u, n. . ., "." 'U(~m '."'UI, "-" '_Il 
11m (I.m '"·"1 (BI, , .... , (· ... 1 

eM., 11.11 IL .. •• 'HI ." O.JJ(I·"I "-,, H" 
, •. "1 I L.n (·-"'1 ("'OJ 11.)01 ,,,.''', 1"-"1 , . ., "-,, ... 0.71 H" RII l:t., •• '.n 
11.40, (1.41 1 •. 171 01.'" 11.1., 11.1"1 11.61, (o·m 

TA ........ O ... ~_C • . awok_;N""._I __ ~ADf.ocid __ fhoc 
,0::. h 

t 
I 

. , 
Ce ...... 100.; Co. rna-

F __ H """""" ......... ;. CP .... '" -"" _ p\&nI. of ............ ~ ____ ... 

'-1'.1_ ".1; ..... "'; E"". F_,m _I.. N_ .V ..... ~· ...... _ 

bnopI",,"; ........ I.~ _.I.: C-. CaW",."", ~/ ... ....... 1'/0..,.,;", but. .... 

"', ... M_ .. .....-. 



- - - - -Majo' ....... !.on' _in 

F' .... '-1 _InN"" ... OM • ..;0. food ....... of "" ............ 5a<c ___ .-

'""1'. ~ <>*_; E .... fmvm""" .-u • .- "-- .1"_ ~,.-..-: Sob<. 5oc<_ 
bn.gpInu;': l""" L ___ 01",- c ..... C..Jf _ _ ..",.,110; P'hk~ n-p.; ... &.rio .... 

M,". Mila ... .. .....-. 

Tota l nU lric-n! In' . ... e and d ig .. ,ibility 

lou, dry mati..- Inb.ko (DM1) of . spec;.. .. ~ muhiplio<l by tho p<1'C""'l'" of .. ""Irion, 
<OIl'''' '" ... _ tho IOIlII ,a"ri.." in"'" liom lIa, JP<'<;" by Ih< rhino. II dNil<d a<ooWII of 

the 1<>tlI1 nutnm inui« by tho rhinos from diff<mll sp«ios in ,'" """"""'" the cOO dry __ 

ond tho hoi dry ... """ i, gi'-'" iD _ l.lO. J.II and 1.1! =p«'n-.ly_ lola' ..,1I'iot!I 'ruR 

ond nc"'ion....,. bigh<>! in tho 0001 dry ......... 



'_~" ,-"""---_ .... --' .... ""' .. __ .. --------. .---
, ... -------,---~------
''''--,"'_.-

" "" \"J ,. ""'. 00; fJ () 

,..." ""." '"'' '''''... ""-" "'" ''''.. H. 
.,~, " .. , IOU. _.. ..,.., .. " .. '" ,.I> 

...." ,,,.,, ", ,..." ",." ,.., ... ~ I " 

.~" _" IIUI "." ,.US "" !:.., ..., 

.. " , ''-" "'." ... " ,..,. """ " '~, <.1, 

.... "'01 , .. , ,.,,, 11Ul ,.,.. ,,,:I ,.1> 

1'lU _.!1 ." ""''' ll>1JO 1lJU> ,,,.... ".., 

...,. m" 0.., ... <><.oJ "'... >oUl III 

,., ... " .. " 'ill ,.'" ..., ".JJ .... 

"'... ,,.HI "... ,..... ..,," "'" "m. ll! 

".. ..... .,.. "'-', 1..'0" ,,-" ,,., , •. " 

,u, "... "'" .w t", UII "" 0.0, 
"'" "".01 IOUl _to ",LII ...... ''''... ".., 

"... "'"" "" .... Ol ''''.. ." "..., U! 

-.., ~ .. ,""-" "",.. '''" .. ,.".. ",.... "'-,, 
,"'-" ,,'j.,. ..." _.. -- -" '''''' , .... 

,-~".,-"""----"""--.......... -- .. -____ c ...... _."'*-.......... 
.... -------c .. _ ,--. ----~------
, .. _-, .. _.-

I.\ "" cr .. ,r 
.. ~ "". WI" ., .. " 
,"-" ,.,," :lUI ",... 

II." ... " .,., _, 
"'01 ,,,.. ".JO _~ 

DU. ,.11... , •. " ,""-" 
,." ,..... 10.1, " ' " 
".~, illoI" m.. ,..,.Il 

",.>0 "".11 "UI ,,"'-'" 

""'... ""." """-" I1lU ' 

....,""{.fJ 

,.... II>'» "'JoI IU ' 

...... 'lllO " .." ., ... 

,.... ....., 'lUI '''' 
"UI ,"'-" 11,... ,." 

" .... , "".. "'" " .... , 
11'.1' It.. ,,-'" 1> , 

,...., ,"'-" "'UI " .. 
...." ",,. ,....., JUO 

"'." <1>.0> '" II r ... 
"." .. "..., J1f... " '"'' ill ... ' , ..... ,.'Uol ., .. 
JIlM ,..,." "'.11 ""~, "' .... _ .. , ... " ".., 

'"'' "".11 ..... ",.., 1<1," ,,, ... ,..,., ,1<. 
"".N '-~ " • .,., ' _.11 ",.,.. .IC.II .DO II ,...,. 

, ... " "'.... *-" ,.".. _.. IOU> :tOOl." ,~ 

1"'2 tI! , ,. "'---''' '" ,. 't! .ll "_ ..... ___ ,, ..... _W . .....uoop;; .... JJ'Jt .... _ .. iIt. 



'-~'~'-""----""--''''.'''''-'--''-----.. .,.-.~---
, ........ u - 0 ." - • " " ,-- -" •• ~, ".'" !>u, ,- , ... " •• . _, 

". - ." '"" ,., .. m_ ". m." •• ' " -- -" "" ... II~" ' ''LII .,. ,,"-U ,.., ... "' -- •• .,aM , 'LJJ 
_. -- -- m'." •• 

,~- '" " ... '" "" '" '.11 ,. ' " -- •• """ "" .- c .. c "". ,-, '" -- .. ,- .. -, ~. "'--" ~ 1." -- '" ''' ' '" ,- ., '" '" ." ,-- ." . " .. ,-- ... . " .. ,. -- ." ~ ..,J, 111" , .. ". •• ,,,, -. 1<" , .. " ... "'" .. ll." .. 1.11 -- ... ,. '''-', ". -- ,- "'" I.'" .. -- ,,.., """ II' " , ..... ,.- m_ .- JU, 

2!!0; ... I'''' !"!l -!i m" 1''''' I '''~ ~11.!l !!Ol 
, ... _-- "'.,. ,..,w m'." , .... u IM"-"I ..,,,, III< • llUl ,-'_.- - """ -" II"." .- ,,- ',",-II , .. 
'-'~ ."."... n . " . ... ." •• ''-_=_ct.=_Od ................ JiiI ..... _ ...... , 
C',c_c.c 

A,_l'" d". ""m..- dil""'ibilily {OMO) n . 6'1% ,n ,0. 0001 dry _ 7:!"'o in ,0. tIOI d". 

_0 md 74', in "" m<H>IOOII .. lHOIL Or!!",,,, malt..- d'gCSlibilit)' ran~od _-.en 111% ond 

71'" ..... CP digeslibi lit)' .... ~ 6l% ..... fi'J' • ....,.. "" diff ........ """. S imilarly. NOF 

ond ADF had higher d;g...IOIl roefflC;m .... both ... or< «I ... i ..... ......,.. .11 ..uom ([obi. 

J . I3). By """"';III! to. ro.ogo oitrogm ... ilh f,<>1 nOro!!"n 1 00"_ this equot .... f«ol 

"'os<" (Y) • OJ~l8 (±O.066) • fon.!!" nitrogen + 4( .6( (± MJ.4I: {R' - 0.8\1. P - 02(18). In 

"" "I"''''''' ,110 inlC<Npl (4!.6() ,<pi, ...... to. mo1>bo(1C ""ol nitro!!"" IMFNI. MFN iI tho 

quamun ofni!rog<n .=01«1 in "" f<eft~"'" intol.. of nitro!!" n in tt.. die< ;' Z<'W. BaS<d on 

th .. in_ ..... TPO ..... c.l<u~tod to 79">. lOr "" """"'""'" 80', for "" rool d". I<>MHI ond 

5( " for ... hoi dry I<U<I<I (Toll'" J. (l . FiSU'" l .I). (n . ",1>11<1(. th< d'l""'ibih.y of difT....",t 

",trion: """"'"".,,.. ...... found ., to. '1"0' CO ... _ >mI .. ..-. 



ToIoi< ' .!l. s-oaoI oI;""""'y ""1Ii< ..... oda,..N by fr«~ .. V""<r __ 1Ionord 
...... ,,"'" For 01;11< .... ,.-.._ .. ClIo .... N ...... ~oo\ ""'01. 
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Bile not .. and an,ount of food ronsurn rd 

Tho [000 o.tak. of til. [nZft1;" inHumord by lI<ish' ond boll< _y( ..... i~ .. per uno mI.,",") 

of til. "" .... (Looa '" al. (991), "",t morpbo~.nd rnoclwIico of [000 OOftIUlJIIlIion (Shipl<y 

'" al. t9').l~ 00 .. "",""",ion of f",,!!,ns lOdi<>-oolJ.<d hob" u"ed rho""" kotkro.-.d by o.nd 

1imu1al"n ofb" ... I n",,'<d m< 10 """",.ty qlWllify bit, ni[do of ,..no... food nmo>, A,ft'ill' 

bit< .... (p<f mino .. > '0'» tJJJ ~ t.OJ f.,.. til. """"""'n. t 1.98 ~ 0.'11 ~ til< 0001 dry __ 

ond 1 t .~ ~ OJ] durm~ til. "'" dry .. »OIL A,~",,,,, dry ••• is'' of til< bo, • . '" 3J2 g fOr til. 

""""""" 3.93 S fOr til. 0001 .-ylnd J.02 g b til. ""'.-y ... _ Mnn 100d , .... ~. ,n til. 

""""""" . ... 44l!-'min. 41 g'min durinS ,n root dry ond]~ gm .. dunoS til. hot dry .. """" tn 

ll' ..... l til. bi ... ~i[do ond bite ra ..... .,. "' .. ~y ,,",<d . Tho bn •• '''[do '''''' "is .... in t" 

roo! dry ......... til. rloi_ ...... "", .. ty bro .... utg Ind I!"'l'''l! """"ted Iou""h of ~ bo, 

til. bit. "'''.21 10 .... Shn<J<.r,., al. (1006) .... ..., """,,<oJ d<cr<H«I b; .. "',. ond mm-..I 

b •• ~~gl" "ith ,II< "",rns,ng ",gb! of til. ~ on .. -10 •• rhimo. M .. im.m bo, ro .. ..... 

J l 'm" for .. -Ioil. ,Ium ond rnuimum ,,,,,,t. n . 100 g'rnin. M, .. Iood inuke of 4(1 g'm" in 

,.·bite rh,,,,,, Iw t-<o repoood (S"IIi«" at 1006~ Tho dry bite .·"gIlt fl)( <an'" Iw ...... 

,""",,<oJ from 0,1 10 1m g"ite in <liff.,..,. ..... rd beight (soo.. .. al. 1009~ In """",L tho 

'=>ll' inIot. p<f minu .. (l l - 47 glmin) by til. S''''''' ono_h<>rn<d rhirIoc<roo .. .,.. «>rnJWIb'" 
.. ·ith . 'hII. rh, .... B~k r!oiroo or. tru< _ ...... ond u.. muk. "',. ond b;,. lIt< .-0 .. rot 

".ibb'" b u.. OODlf'on_ 

IlIbi,. , UK and die, ",mpo.illon 

Tho u .. of d,ff...", lIIIoilou ..,.,.. ... ""'" ior dm .. by u.. .,..i .... lity of [000 p ..... ond ...... 

lK>dits (lo"", 19J8, l .... ·.li 19'Jl. Dinont,in 1003). Til< rhinos ... .,. f""nd to kono... "" n,,,.,,,1 

""trit"",l gndim: of p\Int """" ... ond forl~ing on ""'" '" .. 10 ho,.., opti"",1 ""triftoI i""," 

ond dige->tib;lity. F", .urnpl< .... ...., ,'" gr ... sp«;'" matuted ond bod low '"""'" pro .... dumg 

,be 0001 dry ><aJon m,no. shifted '" bro .. · .. >p«its ... ith Ioigh<r CP """ .... SomiWiy, ,h,,.,. 

.... ,·ily utilized ..... >pr<KIIS ofu.. J!I ..... lit. Soo.-cl, .. ", .. .,.,.""., ..... "",,""" po<p/r,"",,

I,."....", ,,'liIodri=. ond forb. li~. C"'_ .~II"'ii dunnS bot dry .. """ ,.."", , ..... plo ... hood 

lJ>Od CP. ond low fi ...... 



In, p""ioou .. udy in Chit~~ J", .. ~ti (1991) r<p<>t1<d thai tho br""", sp«in «IIIIritut«l 21'io 

din of tho roo! dry.....on. 1 4~, in tho hot ~ _ ,..J 23,. in tho """"""" --. In "" 

.. rlin study. Llun. (1981) r<p<>t1«l ""'t bro .. · .. sp«in rontribut«l 22'1', of tho d ... in "'" cool 

dry ......... 8~. In In. 1»1 ~ I..J 6'io in tho ITIDIttOOft ... IIDII. I found ""'t tho bro· ..... spoc ... 

OOIIIri:IutO<l 21 .. of"'" roo! ~ I<uon d .... 10'i0 of"'" tto< dry IIId IS'" of tho """"""'" ........ 

din. AU ttudin ' ...... carri<d out in tho >am< >rei IIId n ... ""'.inS tho simiw p'llern ''''''I't fOl' 

roo""""" TIt. dllf~ In to. «IIIIritut.", of bro .. · .. spoc ... In tho di<t durms roo"""", ..,.. 

possibly d ..... dirr.r.n.:n in tho " .. illltil ity of main hro .... ..,.n.. Ii .. TIT'OW . uJif/<Ku ond 

us< of dilf ... " • ..ru.oo, for study f •. mtcrohl>lOlogicol 'nllY''' (JOIuli I99S~ 0<CIS>0IIlIJ 

ob..., .. ,ioM (Loun. 19781 ond co<oi""",. d ................ t ... (p«>«t1 -y). I'ndh:ut '" QI. 

(2M) ..".,.,«1 that <lti"". in &rdil NP ...... utitiWlg rn"im.tm bro .. · ... (up .. .u;~. oftho d ... ] 

dutinS tho rool ~ seasoo. In,,,,,,li (I99S) II", '"!"In«l high« prno;tortioa of i>nYo.-.. """in in 

"'" r!mo din in 8udi.o. TIt. i ... ke of , high« pnt!IO<IlOIl of bro.,. """in in &rdil ..... 

probably d"" to IosI " .. illbilily of r"om! s..c.-.w .... ."."' .... "" .. and high " .. ilabibty of 

bro .... """,in (J"' .... 1i 1995. 1'ndturt,,"1. 2(08). 

~"' .. _"'."''' hu '''''-'Y' boftI "'" lTII in _ plaro: of <lti""" in ,II ........ in Chi ....... 

(J"' .... li 1995. DiMnI.,n 1003. latn. 1918) IlIII my ft..Jlng> Iiso oorroi>ont< thi~ TIt. high 

ronIribution of S. _," ..... ,. 10 tho rhi"" di<t wu prnbIbIy bon .... of i" ",,;quo no",fO of 

sprout .. S tlrwgbwl tII<)nt' (Ldrnkllitl 1989) ond ," high >lIDding biolI\lJ3 (J"" .... li 1991 1. 

My _y "", •• od JOmO djlf....., .. in cl ... oompo<ttion of.-lti"", rompored 10 pro,lOU' stud ... in 

Ch ..... n. .. ·h"'h .... : ~ ~ "'" pr<'I-iou. ttudios S'io 10 D'" of til< <lti"" di<t ..-, HOIT'I"'sed of 

IgricllkunJ crops (J", .. -..li 1995) but thi."" droppod ,moot ..... " .......... Thn" bonu .. of 

"'" 1 .... lbtiott of, rhioo proof po ...... f<nc. on "'" lTin", of tho Pan I. ,.,"','' ~ ..... , ... h", h 

p~-' rIu .... from ...,...,inj>: crnp field. lor """SIDg; iii Innli", """ ... like At;J,,,.,,, 

,.",,,,.IIto. IlIII u,.",,,,, =-'" """Il'ibul«l <lI. I ,. of til< """"aI d ... in tho ........ ttudy. This 

rompo'"""-"'" .""'to in til< pr<'I"'" studios (Di...-...in 2003. Jlln •• li 1995. Lourie 1975J . 

. Vi"'.'" .. """.IIto ..... 1«""",ly intro<luc«l In OI, ...... in late 199Os, " 'hile u, • ., ... "'_'" 

"" boon """",«I .in« 19800. Me« dwt 11"0 of til< prrn. rhino Itobi,,, ... boon i .... d«l by 

.I/i"'.'" .. """"tIwo in """to )"'" IIId tho sp«in hu boftI .."...,«l .. "" .. "'goth .. unpa<I' on 

"'" <ltoo _"lion (M"'JIhy ... QI. !(12) .. " kill> "" ,h,,,,,', M i, .. _ plon"- iii) Son.. of"'" 

"""ios lik. ~''''V''".u ......,,,. CGII _ _ ~}1" . onol B<Drlo"'ria sp«in ~ ..... fw..J 

W 



ronJIlro«l """" ""'" in prnioou SIU<be>. This may to. due tbe i..,rea>«I .,,,ilobi bty of t ..... 

>p« .... I1« ............. tiort 0(<:1. I~ Un' I'adalrf!ur "ilbgo III Nrly 2000 (Dhabl" .1. roll). 

n.... plon: .... earlY'"o"",",",,1 >p«i<> IIId .. ,~ bigh IT ODd 10", NDF, 

Tho _y .I>o,n thlt rhinos ... ol'l"""''''''ic bulk f«<len IxIt quite odapllbk in diot .. Ioetioa 

ond thai .... y optimiH t"'~ iJulo O<rofdins to ......... ilabilily of _ pW:u. RluIlOl ""'moly 

.. ,~. broadd,..breodtlL 

Dr~' ",altr r Int. kr . lo la l rtf.1 o .. . p .. . and n ... rlrn. dig .... ib ilit}' 

OII,n oiled eoologi<.l I<l, .. w!!", of IuJ!< body size~: i) larger .nimlls hi," 10 .. · ... ""t,,-. 
..... gy roqUlremedJI. iij IarJ!< !""'f0",,,,";"'1 tracI from .. tti<lt lhoy ochie>-. hi~ iO[!«l> 

reten<..., time. ond Iii) <>pa<ity .. .... 10", qu. lily [""'go jDernrne ... m Von Soe<t 19l!51, MOO! 

onimals "'ll"bI. "",I _ iruR ",bli,~ to..-.of!!y .xp«tditu ..... Co=spo<tdillgly."1 ....... Is 

""'" "!',imi,. d,.. .. lectio-n ond ,nuk. In ont.r to __ .11 ",,1TlenI "'I"",m.n" ... ilhi •• ...,.gy. 

tllD< ond buB< oom<r.oiJl" (RoItbiJu 1993), fOf IuJ!< herbimr ... ....,""' .. d .... rio _ - 10 far

support .... _io-n that Iwk, ;. i""rea>«I In r<-S]l<HlI' to de<)ining die! qu.lity 1M.,.... ... 1. 

rolO~ 11o .. ~,~. do .. .,. .. O<rofd ~'ith ........ ,...,;.,0 thai ""'" large _;-.0 .... hi,.., "" 
... icipatory ...... ~y Df ocqulrWtS body """'-. . ...... n hiSh-qu .. ity iongo i • .,,, ibbl<. ond 

rNucOtg food intok< (Ind potentioUy met>boli< 10 ..... ) "'hm only Iow-,,". bty IOr>gc is " .. iloble 

(MO)<f ... 1. 1010), Coxrtpar<d to od><r megahm>i,-on" rhinos "" bettor io I<'IecllnB .... 

d"","ibl< ,m nutritiw. food. In tho~ hmtal, Tho .. pren.n.il< lip .110,," tltom to .. Ioct less 

ftltrow; p .... ports. ,,-hi<h ""Y .110..- thorn for ll"' .... d'8""i ..... ff,d.t>:y (Clemem ond MoJoiy 

1983 ~ G ... terone_homed rhit»«1OS hi, ...... hist- in~"'" ", ... io-n time """'''I! ""''''gastric 

""!!,,b ... (Cbu ...... 1. 1OO5~ and .... In~"". parU<1< ,,= "".ho """,1)"- romparnd to .. ·hit. 

rh ..... block rluoo .. hippos ond .lephun .. hick .11ow thorn better dig<>ti,~ ,fI'i<i<..,y (CIItm 

".'.1009. S ........ "ol.lOIOI, 

In .... floodpbin [nOIIands ofCJtit,,"n .... JOil is ''<f)' f<nile ond .... [8llUnd ........ tIbIe is hiSh 

tko"ghouI .... ,..at' (l<trn~hI 1989), a. ...... ...,,;,-.. 2.1~2 mm nlof.1I o .... oll),: 1582 nun io 

.... """""""- 54 mm in tho coo) dry """'" ond 606 mm in tho hot ~ ....... (D~1Il 1001 ID 

100\1. u~li>hr<l dotlt Gr..... 'Prout and grow (, .. "",t i,.., p/IBe) d~ tho b .. hot dry 

period. flo .. · ... IIId .... ..,. duriog lhe """"""" IIId ~ durinS tbe rool dry.....,... Thu •• 



.. tritionoll~ th< cool dry .....,.,n sho.ld I>< pro ..... period m tho "'zion. 11 ... ..., ....... 

...... goment p<a«n. tho j,n1>lonil ••• bum during roo! dry..-.. m<l <>I1y bot dry .. _ 

Du. to hi~h me"'"", ""'" ... 01 th< . 11.,-.. 1 fIo<q>bin ""ill ond "",nodi< !linll11 th< gJUS<"S 

sprout in <>I1y hot dry ......... pro,idin~ • ~ .. h of new .. tri<III_noh. hl~hl y dlge>libl< food 

JOUrC<O. Thi, "p .......... y the<. w» linl< IeIJOOIII ,.."iltlOll in III< ... tri<III qualily of til< 

in!!""..! Ion"". 

Tho rh ..... >pm. longer ti .... lor IOntring durmg III< cool ODd hot dry I<I!OII co_a! II> 

roo"""", but th<y obtoftd nutriliou. ond d;g...iblolorljl<' ...... dum~ tII< ..... med ...... ful 

period (J...wy 10 nrly Morch in "... of Cltitwu). During tl>< motIIOOII, tho .nimlb IN<! 00 

'~y of ."""Is .niI fom. "'I""""< ... IIh "te gro",ns 8" .... . nd bro ...... Thu .. til< rhil»O in 

o.;""u .. -"'" "'" fao:ing. I<IJOnll ",,""'ity of food """"""" Iii< ,h,no .. til< Air"". <_i", ... 

LooS ing<oll ,..,«fion tm., "",II ing<oll parti<" liZ<"> P"',idn incrNS<'> dig<>li,-• • rr"" .. ocy 

(0. .... " al. 2009. St ....... ..! . .'(10) m<l p<mIin th<m '" swrn~ on ""' .. ",.~ty bid. (Ill ... 

and Gordoot 1991). n... <ouid np .. in why DM!. D.\!D and TPD of til< rlti"", !ivins in 

ptoducti\ .. lIl"m.1 floodplain ofa.;.,...".....,. hIgh .niI ",,,,i,, ... ",roos "'!IOm. 

Clou .... al. (2OOS) n-ponod !l II> 18 kg of D~'L .. -hi<h " •• olmo" o.S% 10 LJ~, of til< body 

.... is .. "ith JS"o to 61 "0 DMD and 8S''o '" 95"0 TPD ID til< zoo ........ for S.-..t ... "",-homod 

rhino ...... Dlxk rhi"", oc!t;"-od./6% 10 71'. DMD and mft 33"0 T1'D It oo",-.",iollli zoo 

<>Iiom (C" . .. " ai_ .!006~ Atkmton (1995] repo<te<! DMD 18'~ 10 50'-'. fOr: blo<k rhtnot I><1d in 

!tom» in 2mbab..-. m<l fa! indigmou. boo" ... , ~Io 10 til< .",imolod d~ibilily of 

"""" • ..,.l<ly 50% toportod by lloll-Mutln "al. ! 1982) Ox If« ""tOng blsd, rhl"""- 11_ 
die<"ibllily (orsoni< rna""'] met by zoo rttintn fed d .... of .If.l& hoy .. -""' .. hiSh .. 65% 

(F""", J9In Whit, rhino, ""hio,-..! 4 1"0 '" 5~ D.\lD in diff ...... roIiom in l«<ling trioll 

(Kief ... "al. 20(1). DM! in So"",,,"" rhll." I~"" ' __ """""1 ,,~ 1.8 to 4.\ % of til< 

IIII' ,,-hi1< til< D~lD n , 81"'0 .. -hi<h ,,-.. rompar>ti, .. ly high« in this '1'«'" thon..".rkd 

p~. M,,," CP \e,~1 lco. I~, DM) in d .... 01 Sumotnn rhioos ..... ,,11hin th< =ll'" 

'"1""'«l futm li-<e--nnslng bi.a<k rhioos (n..r...f,1d "al . .'0(6). 

Tho nIght oflf« =gtng rhinos ,-v'ood futm 1600 '" 1100 lJ! in (bitl\n based 00 til< night 

tal<n d""-'l! tnnIlocario. (S.R )"",.-:o!i. p<H. comm.~ If 1 tal< 1 \lOO q II .n >lft'lll" ,,~ight 



and OMWlI """'8" DMI .. 21.67 lJ! !Or rr.. ""!ling rIIino .. their doily DMI .. l>Ukl b< obool 

1.25' of the body nrghl .... h"h ..... ~hm III. ow« ""'ll"' f<'I"""<d for this specr. in up'mly. 

Ob,,,,"~y . ., ... intain phy>iologocal b.>Ianres.. DMI oIIoukl b< higbor IImng rIIinos li'inS ill the 

... ikl thon in copIiyity. no... ..... no di~ _n trW. om f."..100 _ in dry m.tI« 

,nut. in my.rudy in 'fI" of their body ~"ighl d ilf.,........ Tho "'""'"' lOr tIus ro<Ikl b< becaI .. 

0( "",,11 samplo . il< ( ... 10 - 2. f<rnlrlo - 6) om In <IU<bed f"",,1os " . .,.. ia<ulillj! fully [0'0"'" 
odults. Tho ia<utlllj! f""",1os ol",iOll.ly .hlKrld tal.~ rror< DMI '" ",... the. m<\aIrolio<....a. Tho 

D.~\I. DMD and TPD colNbred from the f .. 1d do ....... ~ ~Ie ... ilh <>the< mino specr. 

and " 'rIb ~ ono-horned rIIino. ,n <>I'1"·oy. Tho D.~ID u, I bit bigbor oomporod '" 

<aptr,·oy. Drr.nf<kl (2006) Iwr .1", r.po<t<d h'ghot- DMD rn SIlmotnn rhi_ (fod "" "ild 

hro,,-..) "'Ioch i. in Ii ..... ith my """b rn grHt« ono-horned rhinoo. 

Gmenlly • • l ... M births or .....".,lily in blftdillj! and col"ing ore"""""M ... hot-< u..r. II 

1Iro,.; ........ 1 '""oat .... m food qulli y .nd '" <11lII0I<. Cbr ... u m;"", do not ha>'~ .. y 

.....",,(rty in Im<ding (u...,;. 1978. Dinont~in 200). Chop'" 5 ofthi:. ilUd)'l. 

From the r...,1Ilt and "'-"_ of(.) limo opont 1Onf!izrB- (b) DMI. Ie) D~m. (d) ","'""I 

d'!!O .. ibil~y. and I~I rqxoduni>..,brnh "t< _"""I~y 1 """"W< thol 0<aI0I>I1 flurnr.,iono ill 

<lirna,~ ",,,, mrnimal rif«lJr "" qualoy of _ """"I«'> f", rlUnos rn II>< !1oOOpbin hab ... ts of 

Cb;""u. Tho .1f«1 of "infllli ,-.ria1ion ornr .. "'""'''' ..... rrwrik..,od ill. bo/ra,iocaI >hill 

.,,,-.ro. bro ..... 00<tHDIljIli0n .. · .. n ~ " .... of kr>< nutn<nl conI'III. 11.,..'"-''' DML D.~ID 

and ,","r,," inuk, ..... mainuir>i!d """"Of "'" """""'" .,,,,, .. .. _ 



CHAPTE:R4 

Sf'asonal llm~ budge! and arlMty pattHns of gru ler one-horned 
rhhlOnros In Chln'-an Nallonal Par](. Nrpal 



Inl reductlon 

Sea""",1 .nd daily ,i ... bud!!" ond .... ,,·ity PO""'" .... hy biologi<. 1 '!!p«" of on ""im:rJ tho, 

I!"~ "" ""'sht on tho ... " Iutoorwy bi>lory ond ~tJbil i'y of tho opocr., Timmg .... "lty " 

onporuno on """"q romp«dion. .,-oiding pmb'", ... ·hi!. """,,iring ",,!rio .. ;,.,u, 

A«i,';'y pott""" of ""i"""l. Ol' influe<nd by both bioti< .nd obioti< !acton, Abioti< 

... ,·......,. ... 1 flCton "",10 .. light.nd ~ ... y inft .. "", "P'anum doily ond .. uonaJ 

x'i"ity PO''''''''' ( • . ,. Ni<!>on 1'f!I1. r.n""""" 01. Im~ Body ...... human di>turbaJr<. social 

1>010 .. ;.,.-. p<ed.o ... ""Olin,., prry l«Iu";, .. " ond oomp«lIi<trt .100 ""'y .If«, .... ,,·i'y '" 

di!f..-.nI fonm (' .8., 1lum<1I ond I~ 1990, O"Dorogbte .. 01. 1m. ROSO""1Z 1997). 

Animal< _ to boIan<. ,boir """;.", requirommt ..-ith ......",1 ..-.ilabili,y and qu.lity of 

mB" ond minim"" tho n.k of pnW'ioo and """""ttion. n.:. is do .. throogh optorruJ ,ime ond 

~ ,llocotion '0 ,-.rious octi-.itr. di!f""""ilrlly orno .. .....,.,. (o...=-Smilh 1979. Dulphy .. 

al. 1980), M~,,'Of" "" """"iy buB; f...!on ortd "" adopted 10 10", qulllity d ... «>mpor..J 

to _II UfiJ!llbl .. benu .. of tlri-Iarp< body Wo. n..y spond """'" hoIf of tit< doily m),hm 00 

r..ding (o...~r>-Smith 1'188). no. ""imy J>II'I<m and ,im< 1p<1II for dirr... .. octi,"r. ... 

-. .. lIy oflKted by tho <'IIftJ!y <lffiwtd of tit< .ni"",1 and r. mlbor of rorutrIin> tho, tho 

on"",,1 mrounten (&_1 ,nd Gillinghir.n 198~). "'.,.....11. ~ing doily ond .. uonaJ 

'ID>< bud!!" ond """'IIY patterns is ""I"'runo for do>~lopmg ro"",,-.-.,ion p"" for...un!!<f'<l 
>p«r. (It..-art~.nd Gorsheli> 1001). 

r.;..n do«ribng ,I>;, doily .nd """"""I l<Ii,itin ond ,i ... budS"" of f//o,-."", •• 'n,,"" 

(bomrll« rbi""" .,. f .... ( • . ~ .• Llurio 19J~. Din<nt.,n 1001) and kno ... ·J.dg< on """" rhr,.,. "" 

peritrrning ... i,h """'" to cho"l!in~ habitat dyroarnri is '-.ry mpon.no for <If..,i, .. 

ron",n.,i<trt """'l""""" of this ...un"","" opoc;' •. no. """y .... a, .... be<. previou' 5IU<!;" on 

!hmo . ....... curiod 00' by Llun.1I978~ I"",-.Ii (J99~) and Dr,."..,.,n (lOOJ~ 1m cho"!!<'l 

~ilrlly o,~ tho ~ .... , no. ......... '" clwtg<o 11"<: I) M;bm;., ,"ic",.,iw . • highly in,. ';," 

creeplnS ,·i ... 1m ..,.ioaly rn,-..ded 0'-" 1~'~ of tit< pm.. rhino toobib.u and .j.\'~ of tho habita, 

is und<r in".ion of ,-.no... Iovel< in ,I>;, r«m ""'lid< (Murphy ... • 1. 2012). Thi. in",.." <all 

I""mt .. lly kill """, .. food p ..... of rnr""" Iooding to "'b ..... ,,] habita, degndo'ion (D~I'\>.'C 

1009. MorpIty '" ~I. 2012). 1) Rhinoo usod 10 obtain I ' , to I J'. of thoi- diet &om tit< .[ri:u~u,.1 

crop< (l", ... ~Ji 111911. Thu opportunity of obtoininS hrpllly nuttitiou. food> 1m be.m "'" hy ,Ito 

" 



i ...... III'ion of IlIi"" proof JIOW« f<onct 0<1 u.. Park bolder in ,0. "" ... d<codo (J\ThC 

u~1i>1..d dola), J) Podampuf ,·illll!'. "'hio<h n. , ..... u.. <Of< ~ .... bo<n .. 'XU., td Il 

10(\.\ (Dtabl " .1. .1(1 11), Thia .... pro,ldod on •. "'" 18 km' of [n»w.l ond .. · .. Iands '0 rh ..... 

"ithin tho ".dy ..... 4 ) V.getation llUC«'!IIion IS Y"y. in to. oJl,,·;'1 Iloodpl.>i .. of tho 

Chit·nll. '" • ,...,It, shon !!fU. llnd. ho,~ bo<n rom'<ft<d '0 .. ~ l!"'"Iand. ond .. II [n»lInd. 

ilOo fa""..! or<"" In thi. rom". my .. lI<Iy ...... ''''Y timely 10 UP"'" "'" . mino. "" 

"'!"'ftding 10 ..... ,1wI8<'. In th;, <hopter. I ho\~ "piorod "" ..--...1 .nd daily octi .... y 

poll ..... ond hm< budS" of rhinos . nd oo~ ... ·M provioo. _iK ha\~ bo<n mod< .. itb 

eroIog".I.",~ .. "" 

,\I~thods 

,\nintal npl~ .... 

Radto-\eIemdry hal b«n uoN" >IUdy rh,,,,,, in Nepol roo- 0' .... 15)'Nt'. Thto '«hnology ho. 

p'OIldod oisn,f" ... imigto: ilOo tho l if~hi .. ory "'>login of ..... Ill ..... (im<nI.in .1(1(1)1. 

11<1 ....... .1(110 ond 2011. 1U f."..1e> ond """ ow.. ... _ immobi\iu<l ond fintd "ilh GPS rwlio_ 

roIlo<>. Tho animalo ...... <:o;>turtd follo""n~ u.. methodology "" .. loped by D,,,,",.in .. 01. 

(1990). w. """ VICTROSIC A-=<po« Gmbl l GPS rolbn (Gftmony) ti>r6 ...... Io.nd Afro 

T.-.k GPS roIbn (South Ali".) fOf! onimolo. Tho <oHan fulll1ioned bo!~ ..... J """''''' ond 

0'''' JO troMho. f..-dotoil "" capur., u><s,o..u ond roIlorinS "" ,hop'« 5, 

The nodio-<:ollartd rh,,,,, UR hobit .. t..! 10 cop,r.·, .1<pIu ... (lau", 19J~. Din<mein.nd Pm 

19\111 ond oould to. __ "'" '" .. ·ithin 5 10 m d....,.,. ... ·iI'""" disrurn"", ,he .. IIDflIlII 

_"ioo-. b,h r!uno ...... fo llo ... ~ on .iq>hori bad! ro .. ilOKKloJy ro. 24 ,"",n in ...,h ... 000 lOr 

one 10 ............. (do)~) 10 """td """"", .. I dolO ........ . Iopho ... mil oboen ....... ... 

,ho~ ,fl .. 6 t..u" 10 ,,00 oboen .... '.iq>/wlt f"is." C_inllOU' motIiIonnS n . """'I)' 

do .. """"'B full moon:tnd oiSh' ,-ioioo «(IIip""'" ...... . 00<1 10 ob5<n .. _,,,,roJ ""i,it;.. 

DIlnng """""",,. IOOnilO<'''8 ""'Y Kliyity ... " .nd ,,'m ...... r«<>nled, I rorottItd on)' 

_"ioo- Io"ing """" IhLo """ min .... .. ""i" i'), ... " ond l<oo thon """ min." .. ,,'i"i'), 



I{.,..,.,.nd In.!> .!0(8) _,:ion ~ ....... i~ folkroring ... t .. lI)" .xdw,-..nd .xn.."i,·. 

e.1Of!oJf .... : 

G":i~,: FMling "" noD ~ood)" ,·.getat ... like I!'1'Sft. brbt, "f"I1i< pion""" n.. !!fUS 

>p«i« mo)" ha,,, 10 ... boigl:o (e>- ~ em) 10 rnnimum boiglo. of 7 """ ...... Chi ... ~ 

Bro ..... l : Rhinoo _illl! on ,,-000)" ,,,getatioo lik. tr •• :slnb .... ig<. IN .... _ dllIlbon and the~ 

~'" 
Fmi~l: F<ed .. ~ .-.1.ulO both gruing and bro~';1lJ!. It does ..... "",1IIde the tune ...... ,,~lki"S 

"'hile .. "",hinB !Or (OO<! plano • 

.... II. ,.;.g: Immen.mg t'" bod)" In -nt ... oft ... rombin«l .. ·ith ",Ding In mud. 

/I."';. , : 1o);IlI! <Io~-. "" the .. b..,. .... deepllll!. Of otonding but _illl! "'ith k"'!'illJ! 11. '-<I 

•• 

"'O/Ji. l : ~lmlng Iroro """ pbc. to .n<""" 1"''P'' .. !UUy in .. orch of ..-..llow, bodd .. g pbce. 

rood. or "' find mal ... 

01." .,.,M!ko (£".U): Soc,,1 intor><tiom, bctaIlOII ("",k l ing~ um.rion. d.r.c"1011 and 

dnnLngutef, 

C..--. ,,» tak ... to ,,,,id on)' d"'.rb"""" 10 the I'ltinos by ,ho p"""'" of oil ......... and .IepIwl' 
"'hi le rolloc' ing boh:",onl d .... Dl<l>-phone ""oro... ...... O>ed to I«<I<d , II """".., .. no_ 

Dola anl l,-.k 

lIo.rly octi,;, ... ..-..... mmed and .,=j!'d KID ... II rhinoo and .11 """,itoms ......... in • 

1ingle .. DOlI 10 .nd«>Wld t""" ..,ti,·ity pott<ml. Total ,im< in,-..ted In d iff ..... octi,-oy Ita, •• 

by _h rIIino I<fOIU . O ooroiruw. monitoring ..mom ,. ... ., .... g<d and ,:oriobility_ ..... 

rIIinoo W» f<!KH1'" .. IItondord <mn. Acti,i')" d .... orr< .... '" ro. """""Iity b)" Komogo, ... _ 

S.uno,' I«L S"'-qu<ntl}' pa=netri< ..... " .... oor:d\I<1<d in Ness (.'007) .. ,bock lOr 

_I dilT<r<n« in .. _.nd indi,·id •• Is. I .ood two--ny ANOVA with _ and 

Indi"iduoi rbinoo .. moin ill ..... arid J<O><IrI • uidi,·id.., rhr".,. .. ,ho int~""" I<rm (ar 

" 



101O~ If irRnol1iDn " ... found to b< non .il!"ifK'>lll. il ..... ominod &om tho _I)'>i. 1O ~:Un 

b<tt" 1lI,,,,ie.1 p"" .... for ''''ing tho m,,,n .rr ..... ($obl .nd Rohl f 1012). fOf do .. ....J)'IiI tho 

l""'...as di,)dod """ """" ... ..,"': cool dry (mid Oetober _ mid F...."ary). ho, dry (mid 

F';''''''Y - mid J,,",,~ ond """"""" (mid J.", - mid 0.,_1. n.. .... lb of Ih" "udy " .... 

oompor<d ... iI/t p""iou. Itlidin(i.aun. 1975. I);"""';n 2003) 10 Ie< if ..... bud[!<U .nd "'''' 'IIy 

1''''''''' "'roD......",. had chong«! lin« thoir earl ... mid;'" 

Resulls 

Eiglo ndio-<:olbrN rhinos ...... "",,",,-..I oor:oirno"ly b II d. ys ,n cool dry .. ...,.. Il days in 

hot dry .....,., .nd 17 do)'> m """"""" ... I0Il. AMU.lly. m""", 5p<III 33.21 '" 2.19'·, Ii ... 

gruing. 6.4 '" 0.19% I .... bro .. "ng. 39.61 '" 1.93'~ t3no foeding. H I '" 156'" Ii ... ,,·olling. 

14.91 '" 2J9'. ,,"'" ullo-..'Ulg. 30J I '" lOS .. "m< "",ns- ~.93 ~ IAN.im< Jlandi"l! ond 1.77 

'" O.~,. ..... on other .."i,·iIies (Job!< ~.I ) 

",/0,., I«~'. - " ..... ~ .... _(a- \1,/0,.1_ . 
... "'- - ., " .. dry '"._. " ..... 
~ .. l'O.lOd--" D." ~ '--'1 " .Ud. " un ".!, 

A""", ... '1.0hO .... '-'1 ."" "" , '.10 .. "" ..... , 
, ..... "" ""." d." "" ... , u. ".,0. I." 39 .• , , '.91 
w. o. ... ' •. 'od.!o .w. I." 1.'9> LI' 1.4, , I.'" 
w.n...-.", , ... ,0." "'.'" d .'" " .... , no ''''1''-''--'' 
R ...... "", .. , U. "'.",. .. "" " .!l , '-', 30.' 1 ".0' 

s.-"" '.""0.1'> "'1> "'0 ' .IL , •. " H"I." .- 1.1 . , 0 . .'0 I." ' •. '" H" o.n '-' • .0." 
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G ... l.~ 

Ti .... ..,.,.. gJHing ..... , 29.10 " 2.J~~. in 0001 dry _ J8.'>I ., l.J m in hot dry J<a>OII ond 

J1.8lI" J.IJ~' 1Il IIIO<to>OII (Tobl< 4.1. fig ~.1~. n..n, n. no '''<rXI"",.ffl"Ct __ "'!IOII 

...J mdi,·idu.al!hi"" fOf ,ime iD,~ .. .,. .. ,n ~ (T~o ..... y ANOVA, F,,, - US. p 

O.J'>I6~. Gnmg did rot difl<rligrllflCalll ly acrou 1n1On!I (T...., "'''y ASOV A. F." - 1.14. P -

O.06J). Similarly. time ""'" I!J"lmg _ft. tt.. ,nd,,·idu.als 'On no'"8mf"", .. (T .. ·o .... y 

ASOV A, F ~!> - 2.1 4. P - 0.1.\.16). 

1 • 
• 
~ . 

, 

, .... ,------,,;::----;;:,,---;;::::-----, 0001.." .... .." _ 

F,.4.' r .... _ va<t"'" b ........ iDa.. .... ~ b ......... "pone- at p ~O-"' (Tuloy-

~,. .... """opk-C~ T ... ~ 

RhIOO. openI 11.02" 0.68% oft .... in """I dry, 1.87 ± OJ~,. I .... iD hot dry ond 6J I " 1.70% 

I .... during IIlOmOOn b tt.. bro""na (Tobl< ~.l. fig 4J). n..r. ..... no >igoif"", .. irtlentl"tioct 

__ .. ...,n.nd indi,-idu.al minos (F .. !> - 0.53, P - 0.77661. T .... >pmt _."ng.-.....I 

>ignW.,. .. ly "" ....... _ (FL !> - 18.8J, P - <O.OOOI~ B""'~1118 n . not signift=lt __ 

,ndi.iduol _ (F, '" - 0.61 . P - 0.61(7). 



.~ 

~ f • 
• 

~ • ~~ -~ -F,. ' .' r ...... , .... _ by.to ...... bnn. ......... "'<d by_' ..... r..-I.,I;_ ... ~o-'" 
(Tok.,....,,_ Moitipio-e-",," T"'~ 

F .. dl.~ 

Rho""'""" 4011 ~ l_79'~oft .... In rool <kr_ 40.41 ~ L2O"' of urr.. in hot dryoeasm 

and 33. 19 '" 1.M. of tim< dum g moruoon for Ii>o<!i"ll (Toblo ~.1. fig 404 ), n..r. ..... "" 
~iDn b<!vt ..... .....,. and OId;..,d .. , tI" .... (F,_" - 1,01, p - OA61n F..d"'l!Ofti,'. y dXl 

not d iffer ocro .. "HO", (F L" - 0.14. P - 0.7 1871 nor did ..Jj"iduli rhinos difTer ill Ih<iI t ..... 

In'~"""" lOr -in!! (F u, - 1.46. P - 0.210S). 

I , 
• 

-....... --
F ..... T .... ,., ......... by'-'" r..w. ............ by_· SOpo.ficullym_ .. p~o.o, 

nukry-.......... "' ... ,pi<.C ............. T"'~ 



Ti .... !peIO. ""'ing ~ ... 40.41 '" 1.&4' . lOr cool dry IIN>OII, 2S,16 '" 4.80'10 lOr hot dry ........ ond 

2111 '" 2.S I'" fOf morttOOrl (TobI< 4.1, FiB 4.S~ n..", u. "" i .. ~,ion be!~'''''' .. uon ond 

,ndi"iduaJ rltlnoo (F .. ", - 0,20. P - 0!1692~ n., ""'" 'I"""""'mg u •• ignif",lIIll><..,. .. """ .. 

( F~n - 2. lS. P - 0.0287). Rost"'!! ~ ... "'" oigniftcalll bofv, . .." ,nd i,-.:I .. I tIti .... (F,,, - 0, 12. P 

- 0.9-1 10~ 

•• 
• 

•• 
• 

I •• " , 
•• 

". ~~ ~~ -
F" U. To"", ;",at ..... by ............... ~.,j by ........ s<pli.-ly ,.;" ..... . 0 ~ .. '" 

iT""ry-" ........ Moluolo-C"" ...... , T"'~ 

Ti .... spettI .. -.JIo,,·in~ ..... 2.6S '" 0.91", dumg rool dry _ 10,62 '" ).62". in ttot my_!IOII 
and 21.6-1 '" 2.5~' in """""'"' (Tobit 4.1. fiS 4.6~ n..r. .. ", no , .. <rXt .................... ond 

,ndi.iduol rltino. (F. n - 2.70. P - 0.(6) I ~ T .... """" .... 11o .. ·i08 " '" """'t<>lIy .i~",rtcall' 

.,,,.,.. _ (F"" - 27.68, P - <0.00(1), 11o.~, ... , tM-e n. "" difl<-r<"", bofv,....., 

ind,,·id .... (h" - U8, P - 0.18)1 ~ 

" 



, 

F •• ' .0. h"" , .. -<dm<nl by .to .... "" ,..11".,_ <i<po<k<I by __ cool ~ .... _ ....... ~ .."j 

~ H .. <loy...! __ ~= _ mrr...-... · S'par.-I, d;ff<r<m .. p ~ O.O, 'T..uy_K ........ 

MulbpIM:....-.-T ... , 

w. '~I0~ 

TUn. """' ..... Ik"'l! fur rool~ ............ IO.!6± 2.26''0., 6.6010 12J~. for ~dry_ ond 

U9 ± Llgo~ durinS """"""" (T obI< 4.1. fig U~ n..r. ..... no "~tion b<-r ... ..,. ....".. or.! 

"lth,iIl",,] rhin<n (F~ " - 1.)0. P - O.I99n Tho Iim< .... '" ulking "'" not >lS.,f", ... OCI'OS> 

..atOm (F~" - 0.44. P - 0.65(6). Smilarly. ,be<. w» no dif1'er<"". Oft ""' tim< m,,..,<d 

.... 'klng .... w .... individual> (F,. " - 0.77. P - O.'Ul l ). 

" 



• 

F"' • . ,.. T .... .. , .... __ by ......... ,,>lu .. ........ «1 by __ • "_Iioo .. ly m/f ....... p ~ 0.'" 

iT""ry-" ........ Moluplo-C"" ...... , T"' ~ 

Rbi""" '1"'" DO ± 0.79% of,..,. <lunns rool dry 5&>011. ~.J! ± 1.46' , of II ... on bot dry 

JeatO<I .00 4.11 ± 0.99''0 of tim< du ring IIIOIttOO<I in ,I>< _ing;.;gib~ IT ..... 4. 1. fiB 4.1). 

TIler . ... ", no ,_ ....... _n .. uoo ond n>lil-idual ,111Il0l (F" " - 0.41, P - R8YN). Tho 

JnSO ... I' .... JP<III I'igib"", .... no' signiflC ... ly dill ...... (F ~" - 0.411. P - 0.6..."%1_ n.... ~» 
no _ ",I ,2rioIioon in tho Hgi lara lim< budge< _-.eo tho "xli,-Kluob I F, ,, - L.l-I. p -

0,J(38). 

• 

f 0 , 
6 • 0 ~ 

• -. -. --Fl, U . r .... in ......... by"''''' '' .. anob • .,',;,;...., ....... «1 by __ ...... "-1, dirr",_ .. 

p ~ 0.0' IT ""_K ..",.,. Mult>pl<-e oq •• ",,," T .. If_ 



O,It<. , <11>1,1 .. 

Rh,tIDS..,.,. U~ " 0,20% of""", .. cool dry ......... l.7~ ± 0.63'" of,""" .. b>t my......,. ond 

2.43 "0.77% of tim< during monsoon fot _ ,...;,·itin (Jab'" 4.1, fig ~ ,9) , ThoR " ... no 

,"<rXt ... heR· .... .....,. and Ind,,-Klual rhitIDS ( F~" - Ll6. P - 0.38>-1). ThoR "'" no 

.. asomJ difT ....... ;" It.. lim< >pOOl on _ ",'"'~''' (F"" - Hili, P - O.lf>ln Simibrly. u..r. 

...... no indi,idual ,~ion "" 0""," "";,itiKIF,." - 112. P - OJ-I14~ 

! , 

.' -'-"'----.i.-----=_~ ._-, -... -... --
F,,'.9_ T .... '''''''.- by"" ...... "' ......... ,", .. ............ by ... _ • s..,.f.-ly"_ "p ~ 

O_O·IT ...... K ....... MuII.,k-<: __ T ... I_ 

Dirl a< lh-i~· paUtra . 

G .. zI.~ 

Oumg <001 dry I<OSOII r!tillO!l .xhibited four """tt poab of grazing: tnt during midnigh~ 

J<COnd be!YI . ..., 6:00 md 9:00 "- Ihtrd ;" ,"" lal • • fternoon be!YI ..... 14:00 .m 18:00 "- ond fmh 

__ 11:00 h ond 22:00 h (Fig ~ ,to) . In ,"" hot my _ 1t...,.",.1> Iott",,· ... , bOnod.1 

!!"'ling part"'" IFig 4, to); [!tUUll! ,,-.. hIghest III nriymoming ( ........... 3:00 h ond 7:00 hi .m 
.,~""'I! (be!YI''''' 1 7:00 h and 20:00 h). 1l.,.~ ",,_iii n .. obJen-.d during """"""" (Fig 4. to). 

Highe .. gnztng ><ti,-ity <><=n<d bri"..", 3:00 b and 7:OOh in ,"" morning. 16:00 h and 13:00 h. 

and bri"..", 11:00 hand 22:00 h In ,"" .,g". Rh,no. >pOOl """" ,i"", ~ng ;" I .. do)"",,, 

during cool my ..... "" thon dumg hot dry.nd lO01IOOOII .......... 
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__ Hot ... _._~ __ 

• • • • , • • » " U ., M • Y ., • • • ,. II " ,. -. ..... 
F" 0. 10. __ did __ of paD"" b, ",,,,,, __ ~.tO ......... (. - I) ;. c ......... __ I !'uk_ 

.................. ....,... 

Fill"'" 4.l1 sho .. ~ tho ....."..1 diol bro ...... S P"lt= During the 0001 dry se&>OD blO~:sing did 

not .. ,~ I potl<m bul u.... n., "'OO...:y lOr more _-sing in .... """irIjl: ond midnight 

Brn .... ng -..n ""'"' durOiS "'" *y ... "", 1m ...... mo5tIy _ durwtg "".1I<mooft. In tbo 

""''''''''''' brmo-,.jn~ ...... hi[th during lat •• fI<ornoon ond molnig!< bu, did "'" >how any fWli<-u1at 

d~ pol"""-
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--~ -~~ ---u 

i 
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• , 
I u 

, u 
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u 

• 
, •••• , •• ,. "u"""'""'"" .. ,,,, .... 

nm.oldo, 

.. ,4.11 _ldid .... ' ..... "n ....... ""byp<>< .. .--Io.om<d ... _(.-I' .. a.. .. _N._ 
Pn ....... .., un.IonI ........ . 

Oumg hoi dry.oil monIOOn ......... r..dinS 000,,-..1 g"j .... biroo<W pon ..... (Fig 4.12) Durmg 
... iru< . n .... k ""' .... «1 • 1>,,"0"01 pon<rn ... 1IlI • ilion ....... in ,'" mornll'!! 17:00 - 9:001. 

ioll .... «1 b~ • linlo .... ;,-;,y dwYIg mid <IIy and Ihm i""mood O<I;,-;,y and • l<>ng pnl;. lai,,!! 

u .. illhonly .ft.., mid "'S'" (2HIO - 100). 

" 



·r--------...., 
f ' , " , 

. '-:---c-c-,-,----:-:-c-::-'-... , . ... """"" .. " .. .. .. .. ,, .... 
r ......... 

FOC'I! _ did ...... 0(_ .. by pn> .. .-..-.J ""00«r00 \" -II ,. "'" .... ,..ooaoI 

Pn ..... ..,....,,;,rn <>ron_ 

R<'5Iinl! po.k«l during midday lbo<~ .... 9:00 IIld 14:<10 hi ~'ilh 1mI1i<'r p<ab hef_ midrugto. 

( __ 19:00 h >nil noo til and ''''Y <Vly morning (M ....... ):00 >nd HIO 0) ""'''8 ,be cool 

dry .. -.. (Fig ~.1 J, T"" p<>b of ""ing (HIO h to 1100 II.. ond 1 1000 .1<11200 hi occurm;l 

In hoi dry....olL The rhinoo , ... O<l """,lydllnlJ! mollll'B .";1 "to .fternoon <" be molttOOll. 

" 
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'" , . , 

---... --..-... ......... -

. L-__________ ~~ 
. ... . ,." .... " .... "",.,."""" 

, .... 0< .. , 

F'CO." __ did .... ""'ol ........ by "' ...... _~.t.-=o(. -II .. Cbo' .. _N._ 

During u.. "'" dry IN><J<I .. ~ I1" .. ·ing n. ~""'" bet ....... 10:00 h or-.! 1500 k. or-.! bo<l • 

shon p<>I; dulWll' mid,u[tht (Fig 4.1 4), [n ,"" """'""""' .. -.J""';"I! .. "» f""l"'" from ""ry .. Ily 

momo"l! until lor<.1I<moon, .. -ith ..,..[1. >hon pub in ,"" ,,·..,ing'OO II mo;[ni[!ltt, n.. low 

lreqwr>:y of .. ~I1" ... ing occu..-..! lIIIin[y dumg...ty morning in.1I .......... , n..r" n . '-.ry 

[iIIle .... 11" .. ·,ng during <001 dry ... "'" ~ to "","" "'"""" or-.! '0"» mo.dy ob>en-.d 

during 18:OOk. 
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, , 
! " , 
• u 

, 

F"'.I. 

, 

---.-

, .. .. "" .. .. """ .. " . "u,, .. ........... , 
s--I "d ...... 01 .......... , .. b, .,.at ....... hom<d rio"""",, ,. - 0) .. Cw.._ N_ 

Pn ....... .., un.IonI ........ . 

WollinSdoi ""''''''.' lIIlyd"lpotlom inonyofu.. _ ......... (F¥ 4.11). 

FOC'." _I ~ ,..."m ....... ~ ... by ..., __ -IIom<d "...,..,...",. - I)", ~u. s ...... 

Pn ..... ..,..-.! <>ron_ 



SIDehng did "'" .,hibi "'1' cine ditl poll<m< duri"l! th< cool d-y or th< """"""'" .. ...,..,. but 

"", • .-ro irt.gular p<ili itt lat. ,,;ght, 1Or<mon...! <a<iy"..",ns lrool dry) ond itt th< I'o<moon itt 

th< montOO<IlFig 4.16~ 

•• 
__ 110,.., __ Cool.., __ Monooon 

u .. , u 

1 u 

• 
! .. .. , 
• u .. 

• 
• • .• • • , . . .. """ .... .. " .. ,, .,, "» .. ,_ .. .. . 

F, ••. ,<>. s--l did "" .... of_ •• by ........ """ Ioom<d _<roo t. - " .. Clod .... _ _ I 
Pn ....... .., un.Ion! """"_ 

Ollt<. , .. 1>,,1<0 

Ti"", 'P<'" ""Oltior 0<1,,'.'" ..-» 'ft}' """II ond it sho~«I no doel!"," "'" (Fig 4. 17 ~ lIo~·",",. 

, moll peak ........... o~:oo h ond 0700 h in , .. bot dry I<a<oo . m • .....Jl peak ...... ...., 11:00 b 

...! 2100 h in Ito. montOO<I •• <r< oIts<n«l. 

" 
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• , , • • • • , • • .. " y u u " u " u • » ,. ,. ,. • 

-.~ 
F,,~.I1 __ I <kI ,..."m ... ",,,,", ........... by g<ak< _,N~_nd""'~~. -II ,.CI"", ... 
N_11'uL H ...... _ ....... 

Discuss ion 

Dumg "" 14 hour p<riod. o.rnimrK mu ... ., F'""'I, open<l "I' to 10 houn fon,@ilginonierlD 

__ thoir _be -. (Oo_I.m Gillingtwn 19111). n..""", """" f«<ling diff ..... -jib 

.. ~i lab ; lily.nd quoJityof food """'<=I (s... <ho.,... J 00 ,."ri' ..... 1 oro!ogy). For ~t .. one-

Oom.d rbll",,:'ro~ ~B "","~y ..... higho .. dun,,!! "" ""t <ky .....,., . m 10 ... durin!! tho 

"",IlOOOfI.oo rool dry !&tOIl. Bro .... i"l! _ high in "" rool dry lO'UOII.nd .,.,._ dumB II>< 

hoi my IOtiOIL Dunng tho cool dry >n>OII ~ .... 0,.« matured ...J "'" ......., ... Or< ".to.< 
.Ilocat<d for...m orwior nn.lo<oted ID "~ pm> In perennial sp« .... n... leo,,,, ond 

.-"',,-. low mid. prot.;".nd dige .. iblo ..... [1}' <<>rUm. Thi. OOIlkl II< tho ....... ID upbin 

.... hy fI"m. "'deb«! to bro .. · .. ~ du""l! ,"" roo! dry ........ Sonilarly_ duro,g ,110 "'" dry 

.. ...,,, ''''y I!JUed ""'" of !he , .... ond bro .. ·.,.j ...... Ih<re ...... ~I< "'l'I'ly of "",'Iy 

>proUt<d sr-<" Ii .. So«,",,,, .. ,.,.... ............. No .... "" ",.",.,n>COWOG :tnd 1_",,,, <)-Imdrica 

.ft ... ann .. 1 bumuig. Tho """",ing !!f1IO<' ""' 10 ... in f ..... co,"'" ..... of high lannri,.. , .... . 

Thi. 'lP" ohkjft in bro .. ..u.S ond gnnns ~",g to food .",lability in diff ................ ... -u 

• ..., r<p<>rt<d by ~ ( 1978~ J .. nli (1m) IIl<l o-m.in (1003). 

" 



Tho >JJlOUlIt of t .... '1"''' _i"l! "''2> Wo infiueoc«l by t'" ",,,ilobility ond "'igt.!""",tu ... of 

tho !!J3Hlo..J" Tho ..... 'P"'" fe<din~ ...... 10 .. · in momoon """ 10 tho high . ",ilabil lty ond high 

dmooy of tho ~ T ... high demity I!""'i quality fc",!!" "",Id ... gr=d in • .non .. dunt'" 

ro.. ..... ing tho , .. uri ... rrodo of tho rhinos, Similarly. t .... ""' .. fe<di"l! ...... h,~ during cool 

d,Y""""" b<n .... of low " .. ilabihty of I!""'i Om!!" ond t .... ....dod >oJ .. Ioc""g tho ..... ~ 

from "" lIIO'urN '-""" ... -..rd, In tho I»t dry ><ao<I [!IUO'" >prW1od "II« botmi"l! ...... 10", in 

ho,[tIo. m<l rh""" <hoorld """""'" tho ...... n ....... from tho uni>um<d ... -..rd, ... iIo<h .......... .. 

..... NMIIIIling ro~ 10 """"""", Al t'" food _.y m<l ., .. ibbility docr< .... Io'"l! i"l! 

.troo mu ... ithof in< ...... 01 ""mol .. lyon body ........... <:O .... 'fY'n~ """'l!y by lo..-ering 

fongin~ u,,~"""' .. (Robbim 1993). Althougb tho .nimaJ ",n .~ .. f""'gi"l! "",.g;.. b)" 

.. I«ti"l! other "",,"'1 •.•. _ .. in "" .. of rluno): becomi"l! Ie .... I<n"" ( .... """ging .. .... 

on M,k~"", by rhino>l 01 chou ... g """" f''')(Ibl< food pat<her; in t'" rotol ",,·iromw .. I ..... . 

.. I«ting mol< -..-.r pot<her; during dry __ in CD< of rhi .... ): f""'sing . ff",;'""y ".. .. 

"_Iy <I<ern>< .. tho . n .... 1 .. "",,«I 10 npond ........... ond e""'l!y in >«iu n "l! tho 

""'......y food (RoIIbm 1993), nu ",.,Iobility ond I<'i«ti"ity of ",trim. ri<h pabr.ltl< fo<a!!" 

rould probobly ... tho ma,n "'u .. leading '" ....."..1 ,:or..,ion irr ,110 tim< op<Ilt _,ng, hffi 

though r"",!!" qu.lit)" ..-.. 10 ... in """I dry .. uon oorq>ored '" ro... 1ftJO .......... ..,. 11010 .. , 

crilicoll<>·.1> ... ·here there -"'OIIld to. "'Pt"" """"'" by irr,...,ing "'." • .....-gy/li .... in iI'"l!ing. 

o.it""n 1m di, ..... 00II.., p. t<ho, tho! due .. <daphi< dw~ ...... in mo,n"'" d,ff""",w 

]!rO-..th p ..... of !!"Ii"" Abo .,itb _h J!"'U .~2rd thor< 00II, ..... to .. """" growing .mot . 

..,.,..,"lIy ,n >p«;" that [11<1"" In mo," ooil>. n.r... by '",· ... ing more ....-eh , .... rh,nos .... 1>1< 

10 Ioc:r. .. tho« micro hobi .. ".nd .. Ioc, gr>!lIIpb .. port. tha, h,,,,, ... 1ot""ly hiSher ... tn<nt 

ronI .... Tho pr<-he ... iI. upper lip ond n..i>1e mouth port> of tho great<"! on<_ho-med rhir»«ros 

...... 1< • '" to. ""' .... I«tr, .. ,n choooing pb .. port> ~ to tho .... hit. rhino (C.."",,~_ .. 

• _ .. ) " .imibt mod gru<f, Thon-by it iI ad, ...... """". ro. gre .... ~ .hi ........... 10 

rn<rn .. ,n_" '" -"s m<l oIIOrrn , ... ",,(u,red"_ in pll<. of I«"WIlUlotrne bOO)" 

""""~, (r.) ond tnl"I>bolizi"l! ,bi. durmg 'rmeo of 10 ... fo<a!!" quality .. fit product ... """-!!" 

and ."" .... ""'"'l!"I""Uy""" cootly(RoIIbrns 19\131. 

WIlIo..-ing tl ..-ido->prnod ImJrIg bt!l" ITWI\INIliIn herbi,,,,..., For "" m<J;>-herb lvorel IivinS 1lI 

tropic.1 0fK"'I habi ......... 11o .. ·i"l! IS" rneciloni"" 1<1 a.lju~ to "" ho,,' ....... (o..~o- Smi'h 1988. 

o,nent<in lOO3~ In Choun " .... l!" ... ,mum t<mp<ntur< mnoi", "", Jl _ )6' (" durinS April 

" 



1<1 September (hoi my . m """""",,1 ml <II, 21' C dLrilg hll""')' F ...... 1ry (rool dry """"1_ I 

<lNrly ......... «I "" fOllo .. ing ,~ ""'l<gl<> adopted by '-"" .... one_t..rn.d I'hu!o<.ros ID oop< 

rih "".....w '<mp<f>N .. tlu<lUItio .. , I) SporxIing roo .. tim< f..ding in lat< I fI<rnooo ond 

",~hI dumg tho hot my.m morttOOII .. ...",. ond prnporI""",Uy """" f..din~ <hImB <!ajligh' 

hour> ,n ,ho rool dry .. """ ( ... fig 5). b) Ro>ting in tho "''mil< ro. ... .- duri,,!! hoi day 

hour> ond 0) I"",....,.S froq"""y ond time of .... n" .. ·ing "'illl in",,,.ing t<mp<f>tu .. ond ""'" 

to tho !a,. hoi dry ond """"""" ........ , llw rlIi .... moldy prof<n«l ItrnmI ond ri, .... i>r 

.. -..IIo,,·ing during ,ho nigh< ..... in rool my .. """ • • iI ..... "'Iot,,..lp .. ....,.. ""'n of ... gnont 

.. -.ter. Similuly, ... S ..... pooJ<.' .. ~l lou ....... pr..r<n«l du",S hoi my . ,.;I """"'"'" >nIO<IU iI 

PIO,-.Ios ",If",;' .. IIlIld COlIt to "" body for <oolinS ,m prot«t"'" .goi"" w..:t b" ... Sim,1ar 

t)P'" of OO"'-.. tiom ho, .. be.m repoooo by Oi_in (2003 ) ml Loun. (197g). Similarly. 

<hollgo> in boho,· ...... r«pO<>Sn ~·ilh ,110 chan!!", in Itn"""heri< temp<nt .... ho,~ be.m 

n-p><1ed in "" ... ·hito . m blad .toinDs by o.. ..... Smith ( 1988~ 

Rh,nos,...,. .... , .. belli in day ond ",ght. Dun,,!! bet dry .. ...,., ond """"""" "" .toi""" >bo-....d 

• bunodal r..dins j>IIn ..... "·hi,,. tb<r. "'II «"'.,..,y _vd. bimodol j>ltImO .. ilh ....... 

""" .. ltlOltl dumg 0001 dry ... 1011. W.IIo""'8 ..... highO>! du",,!! "" day, .... ond .. rly 

,wllJ"8 durillB bot dry.'" monsoon. It ;,. d.arly ......... 'f<l thol both -ing ,m ... -..IIo"';IIB "'ere 

,nfluon=! by"" .tmospheri< ~ .. ~ Similarly_ dur .. ~ "" ... i_ p<riod """"" "oed """" 

t .... foe- ""';ns .sp« .. lIy to "" ~Iond durillg !a,. momonS .M . ftomoon to I"" "" mild 

lWIiiShl . ,.;I brn<o to I"" mief from "" """"' cold of"" nigh<_ Simil", typo of dio! pou ..... 

ho,~ bo... reported ..rn.. by O"'''t~in 11003) ml lourio (197g) ftom ""~ studios in "" ...... 

.... <:L 14 ond J.\ )'001' 'I!". 

llw II""'" .toj""" op<III 4-\', _ 48,. of Ii ... on _inS ond 41,. of "" lime in ...... inS- llwy 

"",,,'00 bmodal _inB pon ..... , llw moin "" ... p<'riod> .. _ "" oarly pu1 of"" mDminS ond 

!a,. oIIemooa. ._,« ... ing in '0 "" ...... i"!!- BIac~ .toi""" IDicr"" '"""""I ure "t;',. fOr 47'. 

of"" day.'" 95'" of"" ",,;hI. llwy..,.,. 30'4 of"" do)-i,~ hours '" _ins (O • .-en - Smith 

,~, 



Com paring ru <llng rim. budg.t .. ith pIY'·lou •• Iudic'. 

I ~ tile "" ....... 1 , .... ..,... OIl ~'"s by ,hi,.,. ... ilb ,hoI report<d byDi""""n (l00JI 

10 ... if thoro ...... d irr.r..., .. _ ..... _ lim< rnn.... no. ... imal .. offoodLng I""" '"""rtal 
by [}ine( .. .m (!OOJ) Ii>< d irr.r. .... ..."., ...... Io..-rr than 9~" confodon<e in,.",,.] S<r><mN !Or 

iMhng ,i.,. in'~N by"""'" in ITlDIttOOII .Dd "'" dry _>On durin~ tho curren' >IUdy. Whi .. 

tile ... ,.,.,.. of Dinonto,n (1OOJ) """'[!It Iowrr than tun< op<'rtI f""llLng in rool ~ __ 

"',maIN '" tile <IIIR<It lIU<ly ...... "'" ...... "'. Jly lisnir"'ant (Fi!!,,'" 4. 18), 

--"'" 
I 
; 
• 

F,, ' _II . c __ of ..--I .............. ~bm< ....... f«<li""", dot .... , ........ """fof 

2<111 ... "' ........ ('OOJ~ no. ...... bon ... .. ,. .... r......., , .. ~ 

Altoou[!lt Laurio (1978) hod oloo f<!KI01N tile ,i ... op<'rtI ~i"l! bas<d on hi> ~.mn 

lerm ob"'Ulio", lboO< ... imot .. ....... "", .. r.1iob1< u of ~ (200J) ~ Uurio', 

1IUdy ...... "'" b...d on r.ldiol.lomotry, Di ...... in (1OOJ) hod J!OOd data ... [IOfl<f>lod from nodi<>

roIw.d • ..,.. .. IiI< min<. Ii",,'''''', mydaw«;, mDR ."em;, ... nd int.""". ~ '" 
prniou, _los lhol ~I ,he p""'" r .. 1d oont • .u o!>d «trnpafUIB ,,-it h lhe ..... ~ of 

Do""""in (100J) .w.. • ~ """'. Small ,~, ..... "" lhe .... b of limiLv rronrclt <ould 

I><obtooned b.",,_ of >amp!< ru. and """" ,~, ..... ,. the ""er.o! biot", and abiotIC f>cton .. 

the r,,1d ,.......,h. H"", ,, ... , I triod 10 maintain ,he !H>< __ logy and [!OI od<qu ... _I< 

" 



.u..ro co.,.,.,. with ,ho pre'I-io .. _i<s_ I" '!Iii. ~fu.... .flo .... there ..... 7% i"""""" .. i" ,o. 

.. ft'lll' ...... 1 daily f<edi,,!! ,,"'" bud!!", ~f rh...,. ro~ .. pre'I·iou. _y ~f DIn ........ 

(200J) and hi~he>I difl<t<n<n n . ~'_md during hoi dry......". (11 '/0) (Fill"'" 4.1 8f_ 

The .,yuo,,,,,, of Pod""""" ,'illal'" '" ,001 (ca. 18 .... ') from the park h .. odd<d pnmo 

~oo hobita, f"" rlIinoi and tilly ho,-. bufliorN the kKI fon@ilgowonunoyOft'" farm 

crop< oft"" "'" inwolla,iotI ~f po ..... r.mc. "" the pm bofder. Moe..,,· .... the popula, .... dmsi'y ~f 

the ,m..,. in the _y am I<>p«ialiy i" khamy i. land) has <10=_ !rom 1O_51\1II' 

(I>inorn<in 100J ) ID 5.71bn' (~studyl on the k...",y I>IaOO. I" ,I>< """""I . ... Iion "'" 

oddnioo ~f ..... primo Itobito! :tnd doc'n>< '" the popula, ... dmony ihould provid< """"' 'I'""" 

and food for the rhi"" .. oo "'" .."., """I ~f , .... op<nI feedi,,!! Of .,,," .... 'nn. spe<II r-ling 

rould to. ......... 011. MiI<Q." ......... , .... has b<;,n r<pO<I..! ID .fI«, ~'''' 100 i!p«"'" ~f pbln. in 

o.;"'u (Sopko .. 20(7) . 01", ISo,;. ~f tho prinw rhi"" hobila, no. b<;,n oerioou.ly ;",-oded by'" 

.Vi"'.'" ......... <10<0 and ,,,,,,bed In ,ho hob"", detn<h'"",and low .,~ilabil i'y ~f fonjlt p_ ro 

rh .... and """"'" herbivoo: .. (M"rphy".n. lOll. DSPWC.1OO\I, ... <hapt<r n ThO has b<;,n 

further .uc«bo,ed by ,0. drying up of """'" ~ .. orholei and ,,-.11m<!. and clwlll" in ,I>< plan' 

"""' .. '" du< II> "Pod pw. 111«"<»101\. RhJooo ... adapt..!ro .. riy ~ ,-eg<ta'ioo ond 

hob .... ai<>nB ,I>< 011"';'1 floodplai"" I "'OP«' tho, b«aI .. ~f <~mbina,ioo ~f ''''''' facton tho 

rhi"" hob .. , quali'y h .. be<orno "'~ ~ to p .... AJr a ""'~. the 'me ""'" f«<ling 

of rtmos may no,,, 1>0«1 in<rra>ed. The """",",,,,oj (E .... " 1966. Sc_ 1971 ) and """,iriroJ 

(11o"""oorJ 1978) s>udi<s quolif ... a hobilat reoource .. po<>< if """,,,,10 >pend """" 'me 

_ ing. I' ...... ,hat .in« rh .... .,. jIt"""';"" and ha, .. . "ery ...... diet bre .. th ~f diet ond 

<mall <hange< ,n hob .... rould to. odjust..! .. sily. [found that rlWno . ...... f«dinS 00 .1/"","", 

..... ",.<10<0 and other in,..",,, plan .. (I« <hap"'- on ,.nrit""",1 KOlogy) orod ...... fouOOlD ... 

bll"" "'~ lOr fonsing and othor actilitieo (S« <hIp'<"I 0" "'s'''!! to.h.,-io< and hob"", ."1_ 
nu •• hift in "me bud!!", ro bill' f<eding "me in rombnatioo "'ith other .... f .. <lk •• "" 

_b,ioo """"tty and home rqn "'u<st. dotorion, ... ~f ,h,,,,, habitat 'no' <wid po« a 

,In .. "' tho popola'>O<I I""~ of tho .ndanjj«ed !hi"... lie", • . Onmed"", ... ",,_iom ro 

check further detn<h,iOft of hob"", and l<q> the _la,ioo 1!I" .. 1Ir .. p«'><'III .... I, - S%) is of 

imrnoMe mportance f<ll' Ioo~_""" sun-;.-. I ~f rili"". in Ch;""~"- Sin« ,ho chon!!", ob5<cI-.d in 

my ,""""il', 5lUdy .... or< .1"" "'-n-.d '" __ rhino hob .... of Sep.aI arod lrod;' ,ho "",It. 

and ,""""","""ions .", appli<abl< .1 .... · ...... ""IL 


