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{^S. +1:a5]iG m%

62 84 87 80 37
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136 98 ICQ 100 43

ite 7l3»^lia

19 19 24

21 22 25

23 28 26

25 30 27

01

(kg, cm)

M DG

28 93 109 0.33

30 98 113 0.41

32 106 132 0.83

35 117 146 1.06
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TfS". DCAD!ifi9J®l*'f':t>iai:LriK-fb»lififttlCtb'^i«jifttA5J;<, WCiKffi
Ca®nt^fttASJ;^^C. i;!£B^e.i)>C tfeo

S"o aiSH±:9-«Wat?L±aA'Hffi^n-5KC, iia'5i::^?;i'->^'A®«l±l®litoCJ;cT, A;U->C'

A®fflStt&(S}#tJidi;fCV^-S'°'» ^®#CMf SW?E(;431-^T, Liesegang6'°-"'I4IL4^®«-



14 ^40-t (2002)

1.

M{i2OO2^1O^270;b^^I^^im5S^-^®lO0P^, Lfco
2. mu^

r-, ¥l^M^it(i3.5±l.l^T', ¥±5{rt{i863±30kgffeo:^co
3 . frtHDCADIig^iJ

DCADIUM i: UT1^^ :r >(iMCaz:7j<inct t>-MMgA7KSitf v>/i o
4.

b, ^;!]D^lBi, 2Bi, 3B@, 4B @:fe J;t>'7B @

{CE^b, ^ ^Tukey-Krainerii{Ick

mmnrntwR^^v- (dm-boom, rF>rij-Mf-tf:^ttM) r-ijnTK^-rtisis^u,
89.0%T-feorc:o ^0TMR®E^SiJ^^5<fcl>W-M^{i^l45ctt>'m2{C^xUfeo MM4'®DCADfii(i
BlockOiS:'' {I j; Pt-r ;?i->tg^APmi®DCADfifi{i207inEq/kgDMi: L>, »^(±-97.2inEq/kgDM^ Lfco

DCAD (mEq/kgDM) = {(Na%DMx435)+(K%DMx256)} - {(Cl%DMx282)+(S%DMx624)}

1 TMRrogB'&i'J^ %m T M R %m

m u ^ ^ S

86.6 TDN 60.8

7.2 C P 8.9

2.2 NDF 59.3

1.4 ADF 33.8

iSI^Ca 2.2

mmm 0.4

mS TMR©^:^^-7;Ujt^S3<tt/DC A D

Ca P Mg K Na C1 S DCAD

%DM mEq/kgDM

Pt-r >^^^!jD0ij 0.31 0.16 0.17 1.27 0.51 1.03 0.08 206.6

0.83 0.15 0.20 1.23 0.49 1.00 0.55 -97.2

m DCAD (mEq/kgDM) = {(Na%DMx435)+(K%DMx256)} - {(Cl%DMx282)+(S%DMx624)}

6. MHi

2)J^pH

(F147, fhk) ^ph
{ir;gm^iST^{3pHp<-^- (pH HI8114, Hanna)$:fflV^T«iJ^ Ufeo



3)«SS
CVP-AS109, -^yv'x^Mi) cfigifiib,

mu\^tiw, SOOOrpm, (KN-70, KUBOTA) (:: J: b b,

-ZO-'CX-imm^btzo iflL^fMgil^, ifli?»IP^ilg, ICTPii
ig®5lMg=&f^gbto

IV $S ^

^#!JMl;ii[ll{IT^1"i:^3 '3[^^;d->^i^^]n^®¥±^fitAU4.4±1.8kgDM/day-e, i ^T'l^

t fc, g®¥l^fittil48.9±12.9%T-,

kgDH/day %
17.0 r 1 175

m 15.0

i 14.0

^4hij 1

KftS»l

TDNKE*

155

150 P

2 . ^pH

mpH^i^2C^^•rh^3'9l^a^;^>^^^J•M^^4i^^cD¥i^^lS^i7.8±0.6T^ tta®;b=:it1-E::-:3nW®
tcfiTb, ^lJD^7B@®¥l^{it£±5.5±0.3tMbfco

Ja-S-B'l

0 2 >SSllP|ilSA«pHlcaiStS^»

?i) S/d:a:*;3fc*P^Cl%7X*. t5%7jcipT-*«Mfe b



16 ^40^ (2002)

3.

lfil?fCaM{±03{c^-ri:43!5^in^T-;^#^A*^^:;:^>bsa^6nfco Jfll?iCa?iJgCD¥l^fii{i9.0'-9.7
ing/di®©ia{3^!3, ^j!jnBi^:6siii-notif£T

mg/dl

10.5

10.0

9.5

9.0

8.5

8.0

3 it'f^ti'esjpfflSA'iiaifcaisaicstisr^s

2)iiii)fipsa

ilil*IPieaij:04(cS%tJ:i5t)SJDBUffl¥iS«i4S5.8±O.8T-, IB SWRWitCfiT t. ^JD»3Biffl
¥B)fflH3.4±0.8ing/dl b U7ki(St:#aCfiT tfeo

mg/dl

7.0

6.0

5.0

4.0

3.0

2.0

iSADm

0 4

a) S«:S;k;S:^:MClX7jci*, !)

ABb

3)ifll>HMg;^a

AifMgajKf4ia5tS^1-J;:fet)»Jna2BiaT-ffl¥B)tttt2.0nig/dli:fiTL, WD®3B @WI^CD^Kl
«(i:2.3ing/dli;±#tfeAs,



mg/dl

2.4

2.3

2.2

2.1

2.0

1.9

1.8

^ADhu

17

4 7

HIS il-f

4)lfa)10C;iJg

, Mtu®JflL?iOC?iJS®¥l^fa{±19.1±2.8ng/nilT*feo/rAS
«^7Bi©¥i5fil{ill.0±3.0ng/raUz^b/i.

bj/d1

23.0

21.0

19.0

17.0

15.0

13.0

11.0

9.0

7.0

5.0

me ocjjijt(3;R(ji-f?w

5)j&>i1CTPjlJt

l^il?SlCTP^iJg(±117^3/T^ti:^5!5, »BiJ<^¥±^fii{±1.5±0.3ng/ml

ni/al

2.5

2.0

1.5

1.0

0.5

0.0

I 1

HIT
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V # ^

DCAD^SSlfflPi-fi-V^t tS&* bfciiS*,

ffiai4»M30BS-ca'>tfcAS*ai>5:att8Stti5.ni*. Wn^4HaWlgf®lg««8!mi4«iDmJ:lRl
t^ipciaiatfeo 3fflCi;M®Cat-J;tJf5S»MgfflB-i'3|->i®t»IS!-r5ST-®S!0ia(4i05T-fe-5

ifi, »iaa®B'r';r>Wi!)DCJ:Sf«A-Nffia»gi4«;< , 4-lllttffl bfcKKCa^iJ;tJti®»Mg®a»^

mc-atfeo at, «%jSAfifflffiA»-:3tM^10i®TDN3S£*ffl¥iS»4148.9%T-, +^i:x4.

iv^-^yezbrai), ffia*M®)!&?«*cgta*»s^#jtbr%+^cx^;i/df-5Essn3

RpHtt»Batflt1-C-3n*SitfiTb, MDa7Ba®¥«ttl45.5±0.3t:aLfe» Z<DZta,
Mi|s|-cf'C!ii(taCaS:2.2XDM, !i«MgS:0.4%DME^b. fiSftiftZ.eXDMajDf S i:, a'P®tt;»£

+:9-C»tt-fbt-5 i ttfWffir-fe-5 ^ t bT^^So

<bb«cVit,®^ffl»tf®vi^;^->it;A«atta!Sit»(K)tSKbrSftt-5%®i:Asfe.5'".

ifli«caa«ffliE#(ifia9.5~i2.2mg/di®«iarttfet) •", rt^awcMfficMM^rnr^i!3a#(si:^

^^S:<bb^t^^fc«)"^ 4-|sl®tt»-eti:*j;u->C7AS:a#t-5iiiSffiCa^SilDbfeM»S«&#b-C%, #*
(l»r^;CltiE»^ili£Tlll•p•r^^^^a^)ffl^l^>t>, saASiBiS1--5C'Cin

«'J>t2.(«|6|i)S|S»e.nfeo CfflCtlt,

^•5£.gAS^a tgtotl&o

$£A't^ffllfliaiPffiKffliE»fitl44.5~6.8iiig/dl®«HrtCS ti , fiWcfJ®'; >«5ttta&Sttbr

4-0, B-f :t>»BlIt®j!loa®H»4"J >«l4lRlbr-Si-3tfcS), S

mm'^oAmifmmtmmsh^tsibntzii', iiiii*ipa«i±*aii:ffiTb, iE#eiasTiai^fe. c
®ci:tt, DCADMM)SjnH«j&#Asiiiiaipa)*c»»ssf£btt.fflj;%;ie>n, n'(-tyw,mm

®jD»3aa j;t)±»bfcffliM«MgMDffl«i^-»®K»iiSt>nfco

i4#fflM-C-feS"<, IL'P®*ftW«:iaf!ai-2.v-:b-i;bT, LiesegangP, "" li,

-®^fT•ffiCaI4lffiB#icffl^^^v-A-^; brT^:t*->ei;yy ij >^i<ttKlCTP^:ffl^^5C:i:ASJ;^,^^;|g

&b, 5.i;#ff5^'7-^;-i:brilliiOCgiKSfflHTlfliaiCTPS*i;iliiiiOCiSfiE®S!l^ffl±#tJ;!3

»!«ma®*ftffl}fflffitt-(b ^SEBJ bfe "'o

4-|lll4DCADIBM9Ji:#ftWtHbT#»fi!c^-^J-i:brifil!«0Ca)*i&fflVN, #i®iRbT

i4L)*lCTP^ffl^^feo llll»0CaKI4SSna2B aA>e.»JPB»

ASJt1-Con*«tfiTtf|S«)5,n, SJP^7Ba®¥KHiittn.0±3.0ng/nilC*bfeo idaiCTPaatt
*SS:aii:gfe6tl,^i:4>-3feAs, 0aAs«TCon±#t-5|lIiatfSS)etlfeo ifliaiCTPaaiiMOC

®S®W^I4EI8t;S'xti:i3b»^4B@W±»b, »®7BSi:i%7j<i!6r-#«i«:atfffilS)6nAc.

C®Ci;l4DCADI®8ailAs#«;WC»SS:»B-rb, #«««:»»Jb, «l®lRSiSttft$-ii-5itS>. #«;

t4T^lKbr^^So



/o

25.0

20.0

^ 15.0

5:5 10.0

5.0

0.0

SSPm

19

-t

2 3

@8

ft)

i;i)>e>, !K»CaJi<ttKK«MgfflDCAD!i«»i»83|il4^-§-ij:?Lt=®flWa®S:fiT^r-a-53 t
%<, RpHSfiT^-a-fe. St. »i!aiRS:iStt<b^F-a-5tfe,

£fe, iflii*Mga9et±«f#cF}x
t4s,jaiSCaSiaiiJ;U«l4l«IPa#l±ffiTtfco zmztjil}, 4-|alfflJl-5^:l^l»BSS+t^i^^T!KaCa^i

A«f5£'RttA'5^l®Snfco

VI §1 ffl S: ilt

I):^Bail, 2001, StatView^^fi^llfXP'!, 41-47,

1999, (1999^115) ,

3)Clark J.H., 2001, Unique aspects of dairy cattle nutriton, Norman G., National Reserch
Council, Nutrient requirements of dairy cattle, 184-213

4)Horst R.L., Goff J.P. and Reinhardt T.A., 1994, Calcium and vitamin D metabolism in the
dairy cow, J.Dairy Science, 77, 1936-1951

5)Block E., 1984, Manipulating dietary anions and cations for prepartura dairy cows to reduce
incidence of milk fever, J,Dairy Science, 67, 2939-2948

2000,

^ 38, 10-17

2001,

39,5-10

1999, (1999^){S) , 90

9)Takagi H, and Block E., 1991, Effects of various dietary cation anion balance on response
to experimentally induced hypocalcemia in sheep, J.Dairy Science, 74, 4215-4224
10)Liesegang A., Sassi M.-L., Risteli J., Eicher R., Wanner M. and Rind J.-L., 1998,

Comparison of bone resorption markers during hypocalcemia in dairy cows, J.Dairy Science, 81,
2614-2622 >

II)Liesegang A., Eicher R., Sassi M.-L., Risteli J., Kraenzlin M., Rind J.-L. and Wanner M.,
2000, Biochemical markers of bone formation and resorption around parturition and during lac
tation in dairy cows with high and low standard milk yields, J.Dairy Science, 83, 1773-1781

1999, 23

-29

:33; , 91
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13)*ffl5g5r>, 2000, • S:S5gB • 7C#tt?iS, 3J:75<gtli)IS,
4BS:E«t:43W?,i|=ffl^a-RcDSiK, 28-29
14)S»«?, 2000, i^gffiK,

: Xi
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Lxtii-vm(DT)\^yT)iy^^n^mtmiZTjktt^bom^o^o)

1

^u\

x>yN*^^:^

TJiyyJiyT^^ i:ji-^^m

t-x h'pvym

m.2 -r (OT)

pa M TDN C P NDF ADF

53.0 12.4 75.7 41.4

60.0 6.1 62.4 38.1

•« .. 4 . w '|*U<.&» , W. • .,j_fc ^ ^ ^ j • I

^-e^x>bJi^il, ADF: higlilo

4. umijm

umit, M2MF^(±®I^M^r', ll033ir^O^nx:t-A'-^^U3ct
^mmbtzo

5. #IHTMRa)K-&i'J^,

tt^TMR®E^S!l^i3ckt>*m#fi5c^(i^3{3^bfco ^=-7 \^^25.5%tt^m.

x>yN'^^^]p®TMRE^S!]^^25.55$hT^E^:r-^yE^ tfco
!WI^M(iTMR^:^-9-- (DM-800M, 3 >T'U - )!lD7X-a--r

#liiCTMR0iB^|

m g

SH^SiJ^ (%)

25.5 —

x>yN*^$g]^ — 25.5

TJi^yTJiyT^^ 13.6 13.6

ni^tm 34.8 34.8

10.4 10.4

6.8 6.8

mm 1.8 1.8

tr-hy'^;ur 3.2 3.2

1.1 1.1

0.5 0.5

0.6 0.6

• If ^ ^ >^J 1.7 1.7

D M (%) 87.4 90.3

TDN (%DM) 70.3 73.1

C P (W) 15.9 14.7

NDF (%DM) 37.8 33.8

ADF (%DM) 21.8 20.2

Ufco



6 . m

«<6HS-^l4B*H«ei!S"fflTDNSSaffil2OX£@$tTMRS:1040(;^(tT^&4b, iSWBti:

bfeo

7. PSHi

2)»aSJ:UBCS

»a*i J;OTCSfflaj«l4#aS^«» B 6 Xiffi b to

»?LE£«li*iS^«a3BMfflt=?LS:JS«J:b, J;WaB»#&tl«tfco ?Lfil45

i'-srfflvs iLB*, (hsb) (^asaa
t47;j-VV5^>y^ (90, Foss Electric)

4)*iatt«

ltl«l4^;K»«»Bi:tt*SilS^, SaSfllRcttiaSSlt, »Ba, SOOOrpm, t, ttTffl

tfe*s:-rsst:ag«#tfe. t;i/7'5>. K«a*. »3i/:^?n-;u, M
«t)l®», Ki'ThVtt:, AST, r-GTP®8JIi£1^«Lfeo

IV iS S

1 . »afeJ:UBCS

$£«a8iaii«4CgtttSt), Jf-TEAS2l.4kgDM/Bi;:t--VKJ;t)0.9kgDM/a'J>'S:<«mt, 5X

7jc!?-e#«i«:aAS^«)e.nfco TDN3tS^I4^-TEAS94.6Xi::r-'yE<t UT-e^l-V hffiufasrmt.

l%7KiSI-e*Si!S:^4!®l»f,n, x^;i/:\:-^SAS£Dfeo CP3ES*liSf-7EAsi08.9!St;4--'yE J; t)
4.85K-l'>^B^^fit4S^tfco

tt;mi4¥-TEA':r->:'EJ;t)Bi>ofetf, #«^SI4S®e>n«:A>^fco BCSIi^-TEAS:t-";'E

S4 #as«tlf*'x-f3>x-f v3>X=i7

m. @ :t—y^

(kgDM/a) 21.4±1.6* 22.3±1.5

TDN^t^^ (%) 94.6±11.5** 102.2±9.5

cF^^m (%) 108.9±14.5 104.1±10.9

695 ±44 704 ±37

i/3 >xnT 2.83±0.32 2.93±0.32

(4) * : p<0.05o ** ; p<0.01o

2.

aia£®«5£^5CS^bfc„ as, ?Li'>M<?K*43J:WW8iajfi:9-*T-:i--'^EAs*
assa, ua^l, wEcw^^sas
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{iiS:ta^ffiiT^-y:, x;^;^:3f:-;f^As^l;fei:|g^UTV^^o 4^111 <^iS^®TMR®NDF^a4o<fct>'TDN^
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Bf j-isy ^^ 7 T V- b'- >®

iwa aas« M-'taiBa*

I m $«)

(Pb) «:•»•-(• Iz-i^MSt. MSmftSDIft (80"Cffl3HFa) tfe
Pb-y-i" 1/--:;, Snit'fc L®Pb-y--f J;ytT;i/7 t;1/7 7(AL)Km®S&4A!»a'fffl|L4*C®(S
t^SStb«<1«W1--5/iS), !«(;«:3 .tdtSDiT,

ttlSM»ffll:b«-CI±. Pb-y-'f b-yffljniat J; hffilg (ADF) Ipfflga (ADIN) glj
•&ASS <iS:^tzo

ftS, «-MitttttftJ;UfjftjattttCov\T#EHt;*a!a<£^S))5:A>^feo JOitPb-S-
'i'i^-yj&4c<tt)«0iroffliEaa (fch) Pb-s-t'

t)»A>ofeA!, l,^-rnfe*gSMI±S«ti^j:A»-pfco

cn6®Ci;A>e,. ^#ffi|ft4'f;l«fflSI^-ei!aiS^v^J4tt*®PbSfei4J)DStPb+)-'f U-i>4g^T
A4acWt|p|t9J^-ca^bfcMA®»*^V;<#!R*ALi;?La, ILK, fii|a|-}l®a. »

n ® g

ti; j;oTEEt)iz;oTi-^-5o ffi^Mtacg-rs
»«!«ir^iur%^®(l;||^l±l^b-cg>t), t bto»BSg#-riiaffltt6&K)TM«®«lA<S#]*As«
^^. S^'N®MIDt#lMatgE|tttJ#SMj8«{;»-r5Mit>ASl£AS!3oofe!3, ;:®J;9)6:
ttE0tl®ffi£#*CSfeaH<a|.®aittA'%StlooS>5„ C-jbfe^J, ;fc;T6 " limits

®®ts-y-'i'u--^i;<tsat=®«iLfia;®se®*iijtt4iB®UTvi-5„ LA>t,

V ^ c J; s »|Lttffli»5E t) ff totlT H % V^.

liolS-j.

*«#«, W-BrttraSftiC J; t)»W, a#li:Ta!vS{bS(;^
^Ttfe^-S:0g?Pi5lKcrn«^:^^tonT^^^"'. ^'>^^^KRS<fi®#nB»ai=tt:9-Wtti'>

|Rfi!£±^c^•^•s^^;A'!^;•S;e^;}B}gcr^^T^^5*•®'o ag^MtcSsSrWin-fJiot,
^ V-'^i'KAsilJDt^ >yii'K^ffl(&®®}«<b*As^»t-5C i:3!)Sflie,n-Cli-5'-".

«acS(StKStov*r0^e,4>C-r5Ci;S:aWJ:t3o

in

1

{MacropUlium lathyroides L. Vrb.) t^SM0ISSkM-7)t/y 7)\^y r (Medicago
sativa L.)
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' mmby ^(D'^m^trnzsovizB^

^Lfc^iit^{330P^MU, ^n^tKDV^ \y-V^mmLrzo

in situm(Dih^ • iZ^^X^^tzo n y

mmmxKyKbtzo

/N'';/^':6^iS)N.^St t) tB UliMCD^-5 <fc a UTbfco

(cp) ^mmt, ^-wi^mmto^t^^^^isbrzo
Calsaniigliai:Stern(D;^^^^MCcfc^^ri^> • (P-P)

(nc-9oa, fi{b^^-tr>^-) (U;ndf,

J^l^tzo (TDN) (i^M^b¥^3J:t^'Minson?>"McJ:oT/T^$nrv^Sjt^^6^^i^
Ltzo

3.

mm^tbx, wu%^MUM^xtm-^nx\^^mi^mxn<oi)rs)\^^^ ^ amm
$&BtT-^ftJ6^135S$:^3ibfc^)0T-¥i^M739kg) $:fflV^fco ^^{i3M ^ ®M)i^T-li¥{l20|^S:ES b,

3m(D^^>:^^}&xmmLrzo i««i4SP^®-5t>^<i8flPtSioBP^, ^ii^MP^$:4sp^t tfco mn^
^tLX, t, ^ Dl4%{lPb1t^ l/-i^^Sn^fcPbE,
inMSUfePbit-r l/-i;>^j]n^}feJ!jP^PbE^5cfctfAL^^$rj!jn^fcALE®3E(i^(t,
^lB6|l|{c^{tTl&4L./zo l&4a(i, S;$;!W#.m'®'0TDNg5Ra®lO5%{iiS^L, tJjTkUgfiW

E 5> mm

(%)

(%.

?l^f'J^(%)CP TDN ADF NDF

89.1 21.4 79.0 8.9 21.7 43.2

h 1^7^ nns/ 88.9 9.0 89.0 2.8 9.4 12.9

If- hM;i/r 91.0 9.7 73.9 33.0 54.0 3.9

m m 91.7 11.4 54.0 40.1 57.5 2.2

90.7 39.7 103.0 11.0 13.6 1.4

mmca. 90.0 31.1 107.4 5.1 9.2 0.6

t-V^vT. 88.1 6.1 60.0 38.1 62.4 31.7

;i/^J 87.0 13.7 51.5 7.4 18.3 4.1

SJ8I!^3({4 88.9 14.0 73.7 18.7 32.8

ai)CP : TDN :

NDF:

2)

ADF:^t^7^i5^-t^x>hiiil

4. iigiisssctt/)!!]:^:^/^

t^^mMLTzo m-^mtmnti^-T-JUJUli—XU^b, m-hlzr.miS-'^X 6ML y
7)iy^>,

^ y h ^ 7 x7—-If (AST) , r (r-GTP) ,

T.^^'y (133B) , ^ (90, Foss Electric) (MUN) it
(7150M,



28 S40# (2002)
5 7 (GC-14A, ftitMffBf) . (7450*jiOT170S,
n^nfflufflstfeo

17 s s

f\>(ozmnv-< v-i>^mSi%-&mK.TRLtz, v-i>i.n, ?b-^)--( u-y4.63tlin^
Pbu-I' b-j;i.805Si;S< , »®l±0.61Xi;Pb-y--i'
ofcAs, l*-rn®aMit:-feStltefit*Si!5:Mi4gS!)f,n«:6>ofe,

2#K77->'-t;->'9-'f U-v®^Bp=o

E ^ Pb1t^ U-y

PH 4.72±0.21 4.63±0.38

VBN/TN 4,26±0.96 4.31±1.70

?L ^ 1.80±0.25 1.16±0.79

0.61±0.35 0.73±0.49

0.03±0.00 0.07±0.05

0.00±0.00 0.03±0.05

0.05±0.02 0.39±0.30

}il)Pb:77i'—e—>0

fe 13 L to

#«Kaffl»ail^LfelW®5R#(ffi4a3(;5^bfco CP^aiiJPWb-y-'i'U-y 15.4!t, AL$£:¥15.0
%, Pb-y-i" I/—i/14.6!Sffl)IBC#A>-5tAS#iS)Ei:SfiitA>c>&o HolSd, $2®!fflii-fbj^"C-l4Pb't)-'i'U —
i^62.6X, ALK^60.5X, JnS(,Pb1J--f U-J^sg.ttf, CPH«*«>S:Mt4IS» &A>-p t,
SD»Pb-y--f l/-i'ttADIN(lAsttffl2EJ; t)*iS(CiSA>ot„ TDN, ADF43J;OTDFfflttt*gt«:MI4^«)?>
tl%A>^feo

in sJtuO^m^m^lt, «Kbfe1-'<rfflWlH-J;ti60.4XJ;|5H:(ilT-S>ofi;o CPfl-»*ttJD»Pb-y--l'
U-i;81.1%, ALK*84.5i5, Pb+i-'i'l--i;87.2XfflJit:«<%tl, JDMPb-S-f-U-^tPb-y-t'U-yHC
*«SA5K«>6nfeo S-••r•;9•«l$nTTSB)«ft'St^lIffl-e?5CPI±ALffi<^4S9.14!5i:«feaV^o MIR
Pb-y-^f iz-yiiPb-y-i" b-'i'Cttit-eii, JDflS:tac.i;iC<t !3 6.23XJ;1.26^-i' > h»<

^K^ECiittSflilstaSZS, $g««maiiJDI»;PbEjbspb
Ei'J;lKALEJ;b#A>-5tAs, , CP^iJ;OTDN«S^fit•3^^•t^Jll«®i«l^^

raet^m, vg«attr-fife®EJi!3«v^«4sxbfe4.®®,
6 niS: A> ^ to
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^5

E ^ PbE r;i/77;i/7TE

lfiL4'^^^^(ing/dl) 9.25±0.23 10.30±2.55 11.15±0.51

(g/dl) 7.17±0.14 7.23±0.13 7.33±0.12

>(g/dl) 3.30±0.13 3.35±0.05 3.37±0.12

AST(U/1) 95.0±23.4 97.8±23.3 98.3±29.4

r-GTP(U/l) 37.5± 5.1 38.3± 4.8 37.0± 4.4

E3b:;^xD-;Knig/dl) 223.7±13.0 237.3±10.9 225.0±11.1

(niEq/dl) 0.13±0.04 0.14±0.04 0.1310.02

r±i)j!)Pii!PbE: U- PbE:7 7S^ Iz-v'Eo

2)AST: i. y/ h5>;^7x5—K

r-GTP ; i ;U h 5 If.

4. fL«fiJ:yiL»

^U.mS.(D%mi}JiV%mtmiz^.ttti^, ?Lfi-plii!)D»PbE*i<tOTbEASALEJ;b'>:S:A>^fco

U^tSo, FCMT-l4PbEASALEffl«aj;>)-?'-?>S<S:ofcAS, tiiCticMttlSfeetl&A'ofc.

^'*#Hi!)P«lPbEJ;ALEAsPbEi:lt-<.T«< , LA>t,

cn6fflttt^i*fii>5:attg«>f.nS:iP-5fc. MfflSMfi, ?L»^,
asa»f;^V>T%iKt|-Sf)ic*i8%MI4%i)>o&„

6

E ^ iial^PbE PbE T)iyT)\yyy^

?L M(kg/d) 30.6±0.9 30.8±1.9 31.6±0.9

FCM(kg/d) 30.2±1.5 30.9±1.4 30.7±1.1

3.35±0.19 3.31±0.20 3.35±0.29

1022± 43 1014± 41 1055± 87

MUN(iiig/dl) 8.78±0.63 9.46±1.73 9.73±1.86

%m^ (%) 3.92±0.46 4.02±0.19 3.81±0.32

iyiJte^Mfi(g/d) 1196±120 1237± 52 1203± 84

%mm%) 4.53±0.04 4.53±0.09 4.57±0.09

{%) 8.88±0.17 8.83±0.11 8.91±0.22

rii)j!initPbE : U- PbE : y-riy-^-yV-^ u-i/

2)FCH; 0.4xaa(kg/d) + I5xRSgJ64Mfi(ltg/d)

V #

«S$n•C^^•5' —". 4-|ll8tai.fci!lDlftPb43J;WPb-b-'f U-yffl«»S,Ktt, pHtt

J;rtffl5>'

4-|sl®ie»i±®JSStt*43J;«ttt:i5WS-y--i' U-i'I^S®#ttS:SW!Lfe-fefflT-S>2ii;%x6nfeo



liKl:5?)U.0~1.5t/10ai:l^^Pb®aV^^®t4''~"' ^ LXmm

i^oisa, ?hv^

Tztz^, mmiz^i^mfp(Dmm(D±^miisb'^firzo z(Dztit, i^i:<Pbit>f b-i^-Njdni^ML.

fzm^''^ i:-i5tL.T43t), ffiM3|£4-\®J!jnm/bSADIN®±#{cof^As;g,:ii:«|g^n;to

tz'h(D<Dy Z<DZ}l\t, ^U

ttat)

©^)®^#^e>nfco l^o{^•5, \y-vmmii^nmz2>Bm^'cxDmM\^tz?w^ v-v^m

m ^

{fS-To

VI ^\ m % m

\):k.T^T- • xmrnis. -mm -• emc • s+e^a® • 1998,

^4, S^lfe, 44, 54-60

2000, ^^tutxD^m, 54

3)Nocek J. K., 1988, In situ and other methods to estimate ruminal protein and energy digestibility :

A Review, J. Dairy Science, 71, 2051-2069

4)Mehrez A. Z. and E. R. orskov, 1977,A study of the artifical fiber bag technique for determining th

e digestibility of feeds in the rumen, J. Agricultural Science Camb, 88,645-650

5)Muscato T. V., C. J. Sniffen, U. Krishnamoorthy and P. J. van Soest, 1983, Amino-Acid content of

noncell and cell wall fractions in feedstuffs, J. Dairy Science, 66,2198-2207

6)Maeda Y, 1989, Effects of heat treatments on degradation of ruminal nitrogenous compounds in

roughages, Grassland Science, 35,40-49

7)Yang H.J, G.A.Broderick and G.R.Koegel, 1993, Effect of heat treating alfalfa hay on chemical

composition and ruminal in vitro protein degradation, J. Dairy Science, 76,154-164

8)Yu Y. and J.Thomas, 1976, Estimation of the extent of heat damage in alfalfa haylage by laboratory

measurement. J. Animal Science, 42, 766-774
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9)Kawamoto Y. , M.Tamaki and E.Miyagi, 1997, Effects of heating on dietary protein fractions of some

tropical grass and legume silages in ruminant, Proceedings of the 18th International, Grass Congress,

14, 27-28

10)BEB 1988,

59,510-516

11)0rskov E.R. and McDonald I., 1979, The estimation of protein degradability in the rumen from

incubation measurements weighted according to rate of passage. J. Agricultural Science Camb, 92,499-

533

12)Calsamiglia S. and Stern M. D. , 1995, A three-step in vitro procedure for estimating intestinal

digestion of protein in ruminants. J. Animmal Science, 73, 1459-1465

2001, . 11-42,

14)Goto I. and D.J. Minson, 1977, Prediction of the dry matter digestibility of tropical grasses using a

pepsin-cellulase assay. Animal Feed Science and technology, 2, 247-253

15)Minson D.J., T.H.Stobbs, M.P.Hegarty and M.Playne, 1976, Tropical pasture research, 308-337, ed,

N.H.Shaw, W.W.Bryan, CAB, England

(|L^) 1999«, 1999, 26-29,

17) 1992,

84, 159-171

18)Waldo D.R. and N.A.Jorgensen, 1981, Forages for high animal production : nutritional factors and

effects of conservation, J. Dairy Science, 64, 1207-1229

19)^Ba 1990,

35, 309-317

20)Kim K. and S.Uchida, 1990, Comparative studies of ensiling characteristics between temparate and

tropical species; 1, The effect of various ensiling conditions on the silage quality of Italian ryegrass

{Lolum multifforum Lam. ) and Rhodesgrass {Chloris gayana Kunth. ) Grassland Science, 36, 292-299

21)^S ^ • ¥01^-^15 • 5:2^ ^ 1993,
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*S$» ffl®««

I m

200l^t^«6tfe»«HI4^i;ftlBMai1=S:»KSilt^«t, Wl=tc»-rSSIESa

1. »afli4=ffl»ttSiiffltt*T-ii, BaRmA'39.2Xi;Rii#< . ^%<Sm®35.0X. S*S6M15.5X, • *
tltm.5%, ^^S1.3%^^i:•5T^^a.
2. SEatt4=®J^«eSiJ®tb*-ei4. fflR»tf50.6%J:«t)^<, Jft^?tlS24.U, aS • *3^mi5.1%«*

4. JMSM®SS5lia'PC3SE$tlTl-^5a«lt=®j^iKBil®]:t*-e(i, fflK»AS74.3Xt?ffl:*:*SiS»T

5. B|Jim®K«lttt=caiH$n-CV^5«Jit^®»StSiJ®!:b*T-l4. EBRMA^es.
T-ffl20.SiSt^-C S o

6. as • ^Jtl^ffl»Wt=C3£ESnTC->aaJS1=®»ttgiJffltt*T-li, fflKaAS71.4%t:^*&fii6,
IRlN-r-JfiScM® 17. lXi:% o T M 2, „

n s

15.^, #M®ll€S]aWfflt=t:iiV%T, i(iiiSM»®»satt4^®?ilfflC#d'^W*a®TOi6?S®IS

Ci3»saJ44=fflil^A^fiBi:S:r3T?TV^5o bA>b, #!Ri;^5tt5aa'PI4iBaEM4i^4«)2001
¥T-134s*"'*'i>b, Sfc, !R^i®!*^«S'fe#<WfflStl., ^aig1=^j#a^cifllK?SBSt'5coTV^?io

1997^)*®^^tJ«l»ic^>»aM€»aS^^•M1=®»tf^t)•a•!:cl^^T, »®tt'P®i£SiJffl
±telO»Cov^T-efflSEMait=S:ffiSbTl^So bA>b, 't=#^ttT-®K«(li1=i:a8t1^®SEI;i3

S^*«^i;««t^®SEEC43itS»^®iHi^>^to-a-C'^t'''TS5*bfefflT-t8S-r?io

in

1

(tt) »M®^«afcAa*®ffl€«a«5i7^-^' ?• 2001^1^ i> e> 12M btK®iiii*28988ffl
i;4#^tl&?'p&auib. 7 —^:^7'-i'a> (NECSEWS4800/360SX) ±®^tfV7 hmicro-RESEAR
CHERII(NEC®)S:ffl^^TIS^ b&.

2 . ISS^S

1m^mf-1 stEa«^®
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'p0itmtmz-o{,^xit, ?®aa®#vi±eio#ST?sis*Lfeo

Iff ia^fc<bo:#S

< , »mm<035.0%, B|*»15.5%, SiS • V^5.
3iEatt4=®m®ESi)l:b¥ftt, *«m24.1X, • »Xmi5.1%tfJi'or

^^So

1 »a(iiit:rosasijit$

]:b*(%)
BB M ^

^ ^

BS ^ m

m ^ ^

^ <D ik

11352

10159

4489

2183

382

423

39.2

35.0

15.5

7.5

1.3

1.5

a 2

mm ttW)

ffl M ^

^ ^ m

Bi M ^

mi^ •

^ ^

^ o ffe

14672

6987

2381

4379

561

8

50.6

24.1

8.2

15.1

1.9

0.0
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2. B0MSroS?«il4^'s®Sffi«tt4=iRaSiJlt*tMi1=SiJlt*!l3J;0?®IK»M^®i4SiJl:t*

BaKmffl»«M4=csffisnrusatt'(^fflmttsiJi:b*£^3i;r^tfco BaK»®§KM^fcaffi$n

t)#<, wssfflMiii&oTVNSo ^®d%il'«»a*1=i:br,

gift±#-?'SS±#, a^£•fe«fflI^'®M)fi£As±ecA•5T^^5o £fe, tTtta« (ffi
ISA) -?>«¥ (g««) Ai±eCAoTI-^5o

¥iS»Asi2.0%J;et.#< , 8:^^tS7ea®10.7X. l««2®7.2Xi;^:^-Cl^S<, ±ttlO#;i,

❖as • Bt«»®l:t»«)J8tt;^4fflas«M4^T•d5S)T^^a<,

fflKlfi®«ai^t=til9.0%i:t:bStWSl/^l:b*TaiH^nTVi%o

3 EBKiS®»«llli^-^®>SB««l4=m:StgiJlt^

tt*(x)

ffl M 2160 19.0

m 4607 40.6

m m 1523 13.4

2897 25.5

m ^ 164 1.4

^ (D m 1 0.0

^4 m 5

mm ttm{%) mm. tt^{%)

m ^ 1214 10.7 w- m m 1367 12.0

ai3 982 8.7 1214 10.7

w ill i§ 868 7.7 m ^ 2 mm^ 821 7.2

# n 849 7.4 it % \ls 727 6.4

$ ^ 785 6.9 5 H gp ^ 637 5.6

503 4.4 ^itm± 607 5.4

^ ¥ 483 4.3 it c 566 5.0

^ # n 435 3.8 itm7(D8 428 3.8

as 428 3.8 ^ ^ ^ 286 2.5

402 3.5 ?f M 2 281 2.5

±^sio#ii- 6949 61.2 ±jilO#|f 6934 61.1

^ © ffe 4403 38.8 (D m 4418 38.9

n- 11352 1+ 11352

ai) ±eioss-r4E«o

2) ^®ffettl740®aMt=®^lt

iil) ±ffilO#£T-&i

2) •e®ffti4244ISffla«1=®-a st
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3.

*ec«ffl»ii«^t^i;3^E^nrl^^aa'^ffi»iKSlJI±*S«6^;mtt<. Si8!»cDSg®Jgit=t:aE^?ti-
Tl,>aaa4=ffl««Sill:b^T-lj:, B3RmAS74.3J!t^ffl*J)^!£d5«)rv^a.

Amimma.n

^^)fcJ^ig±•?>s±B«, mm, ^®As±et;Ao-rv^?,.

J^««^«<i'f=-NfflJiEaMt=Si)hb*!£«8CS^bfc, S%1Sc»fflS^ii««t='xfflSsEaai^SiJ®tb¥ti,
S«Asi2.0XJ;*'fe#< , ^):v^T•|^#affl9.85S. g?l$Rffl8.9%i;S:ori/^a» ±^^10»CA^T^^aaal

BaK»ffl«tt4^T-d5»e.nTV^5,

aat^gimiis n« itM)
BB M 7548 74.3

% 818 8.1

Bf ^ % 587 5.8

984 9.7

% 220 2.2

(D fife 2 0.0

^7 ^8

mm Yc%iX) mm tm{%)
:lta708 3122 30.7 1217 12.0

^ M ± 1518 14.9 # ts 994 9.8

^ ^ 6 1259 12.4 ti ^ BaMI^ 904 8.9

M ± m 617 6.1 # Is 674 6.6

:|bS703 399 3.9 ^ mm i 538 5.3

:itm7(D9 391 3.9 M BBM^ 504 5.0

W ^ 298 2.8 li ^ 325 3.2

196 1.9 M 285 2.8

^ 7K 143 1.4 n 282 2.8

139 1.3 ^5l±# 251 2.5

±^iio#tl- 8073 79.5 ±&io#fi- 5974 58.8

^ o fffa 2086 20.5 ® f& 4185 41.2

1^. ti- 10159 It 10159

2) •?®ffittl33«®attt^®-&lt
ftl) ±ffilO#S-e<£K«o

2) •e®ffitt2360®a«ip®^#f



37

4. asa»®g?«<iiit='^cD3Sffiattit=»asijtt^tatti)=9ji±^s

B*»IS®Sg«MI'Mcai2$nrv^aa«^t=ffl»KSiiht^S*9(;S^tfeo BfSI«®»tt]K*CSE^ti,

T^^•5a«^l=®IRSESlIl:t*t•l4, BaKmAS68.Ui:**SdS». »:^^r•J^«IR®20.85Si;)5:^T^^^.

«*«®SgMiit^®«SiJtb*«:«10t:mLfeo Bfl«S®R»M't^®i«SiJ®tt^-ei±, B|5gAS79.2%J:^

®;*c*S:i5», !i68f®8.8X, BWS2®6.5!(t)S:^TV^-5. ±ffiCI±, II|*maa4^i;
Bi«2ASA-5ri-^So

•*»Sg5ia4^'s®3XE««WJl:t¥«:«lli;5^tfeo «*»®»««t=-s®SiB«a4=SiJffll:t¥(i.

it%\iiifW.U}Lmi>^<, »n-effi«ffl8.6%. *#Sffl8.Ui:«:-5Tv^a. ±eiO#i;(i, IS*-?'*#

^i«®E0R?^®a^i^tf7«StSS)T^^S<.

tt, hn-®4Btt6:5*s5«t), etffl¥aiil6^M®*fflt:tofc!3, »rt-ca#<SEfijm^

briS®tS>S:if. »«»B^Hfflif'T-%BI*®l(lLi»i£«FofcaJI^As«^.SS*b

«9 wgm®Kaiiit^^®gBBatt^%etsijtt»
aait=ffl«is« mm ttw)

Ba ^ 3057 68.1

^ m 935 20.8

Bf m 74 1.7

316 7.0

107 2.4

f& 0 0.0

m^ 0 mm

mm. ttm{%)

BS P& 3554 79.2

m ^ 396 8.8

W ^ 2 293 6.5

® 3 60 1.3

m ^ 35 0.8

111 ?i 20 0.5

^ g 4 17 0.4

?* M 2 14 0.3

m m 14 0.3

^ ^ 4 9 0.2

±<aio#it 4412 98.3

^ (0 m 77 1.7

ti- 4489

m) ±mo^^x^mm0

2) ^fflffttt27afflaaii=®^ih

1 1 BSSS®5R«ttit='^®Xffi«a|i)=SiJlt»

mm ttm%)

;|t ^ III 481 10.7

387 8.6

^ # ts 365 8.1

^ m ^ 346 7.7

m ^ 322 7.2

^ Is 292 6.5

m 157 3.5

^ mm 152 3.4

127 2.8

115 2.6

±^4lO#tt 2744 61.1

^ ® m 1745 38.9

^ pt 4489

ai) ±eio#sts:i

2) •e®«i±i87si®att'^ffl^if-
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5 . SR •

«,K • **mffl««(ia4^C3SESnrv^5«ttt=fflSKSiJl:b*^^12t5xbfc, as •

as • «3^^®S^®^^SlJJt^^S:*13t;S=^tfc. as • 5R«»®lgiltt1=®5tSiJ®l:b*-C-l4, ^rSM
AS24.4XJ;*<t)#< , iRi,>r-«&»ffll6.5XJ;«:orv^ao a® • aS(:»*«ai«t=J;bTflt

ffl^?nrv^f^^&#®isSffet), £fcaK»®a«'^iis»rtr-#<SE^rn?icttf'j>«:A»cfefc».

1=SiJffltb*(4, S*AS11.8%J;S%#< , i>:v\-C-*#}a®8.6X, SSSfi®8.1!Si;:feoTH?i. ±ffilO#t:
(±, ^i«•^*»s«f®fflMm®aa'(^AS8s«^fis()r^^5,

s 12 aa • %jte^®sgmii4=^®ggatti=ip-M!sijtb^

mm \tm%)
ffl M 1558 71.4

373 17.1

Bi m % 92 4.2

101 4.6

59 2.7

^ 0 i\k 0 0.0

ai 3 ^ 1 4 Ma

mm tt^{%) mm ttmix)
¥ J^ 532 24.4 257 11.8

^ ^ # 360 16.5 n # BBMM 187 8.6

110 5.0 ^ m ^ 177 8.1

108 5.0 m 132 6.1

u m 96 4.4 ;lb ^ iJj 118 5.4

Pi ^ 92 4.2 m ^ 67 3.1

74 3.4 m EBMI^ 59 2.7

^ ^ m 65 3.0 56 2.6

± m 61 2.8 54 2.5

^ JSC 44 2.0 msmu 43 2.0

±^4lOSti- 1542 70.6 ±^10#tf- 1150 52.7

^ ® m 641 29.4 ^ ® ffe 1033 47.3

^ n- 2183 li: ti" 2183

iii) ±ei0#s-csi

2) ?fflflk(479«®aa4^®^rfh
ai) ±eio#st!^E«o

2) ^®mH:167«®aait=®^lt



Msm: m
2ooimz±m^htz'ff'0iix-i>zmti^(Dmmn27m, st, s«M^ffl5ir-fc-5fiM*®^ai±

4-|IIM2tbfe, a**». ^fflllllttMfflfflSi'M

M«rt-effl2iHCJ:Sj£S®±#-¥>^K«ffl»SE-efe5BBR«l^±fflSE-ClittttAsa'5:tons

ttc, »iKrtSiaf;<t5aiEtt«a®^«®)SPStt'bfi;i«sn3o aettsstt,

-T-aa, ^itt^4®i*^^aalt^ffl#[tJS:lllt)«:A^5>, »M^T-t4Wafflfffffl-?'t1I«t44«3Sbfc2tia

•C®l(fee^:^t±if•C^^ < i J;4Si£:-S-r fes,

V §1 S: «

1)ffi#a-a • SfMM:X • «*», 1997. i>f««Ci3»-5fittt=®ittS«S®i;?t=®^9ffia«. *«
10, 11

2)aHffiA±H«4^ggB#. 2000, 138-140

3)#i««, 2001, 2996, 3-11

4)#iM«, 2001, 3034, 4

5)&«»(t • 5«i8[(t • *«igH, 1998, m>«*sw

fg, 35, 31-34

6) (tt) 1987, (aiTiifflis)

• mm&m • 2001, «

WI8, 39, 25-30

8)/Mlf«-, 2001, m- 154, i^^t=«f«a
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»K«

(1500)

(891*)

81SIS

(2m)

(390)

(270)

(1«)

ifiwsawffl m409 (2002)

m», «»ts, s?i«, s^s, »&. es*. as, e», ism, *31

is, ^is, eMta, e¥M, gM57, ^ag«, m, k*,

»8*a, SM., awB, ess*, wsie.
s^««, AMift. «2*#ta, mm. m^±n, #s», c«5±#, se#

i^, IS«, S&J!, «165®9, Z,»!05. *«, S», 'jvft, *#», mm
a. a»s, g?as-, e¥, ga®, «*, mx, #«a, gsi65®9, smm, #
?i±#, S«6®3, s-«, #S±#, ±S, 3t8:ei!, «^igE, a&. iSM. »«s,

, KiRM, ,M, as^, *<«±#, ail, mm,
M, M»±#, ;lbg, gjSSl. «*, m»±#, g¥)S, g?ii8E9ffl
55. gS2ffl6. SBI, SBiS, ga=fft. 0^«2. SIS, SM«f5, glE, gMfi. S-

SSS, S)S)fc, «#, ea±#, g!S±#. B*£6I5. s®. #
*. fiss, as-, isig±#. ea*. as,

«, «», Msn, gsi65®8, a*. s»2, SIS, isiic, Bfis. sa*,
g}i±#, s«, ««ei5, as, ^waii, «iij±», ,«b, sg. #

4"^, 'hft3. «#a„ ^n, 3s«#a, mmw, «#a. as^n, eaa, e^±

4t5?LLl, ^7ea. S%;|t*±, ^C. ;|tH7ffl8, »6«, BH5

ai«i. »m», 'f'ae, mm, «ii#. h«±, »», ««, a«7, ^s. ie
an, im, m»m, «h3, «, »iij, s«, aa, ;jta7®3, »2*
», B*«K, i!ftS±, ;)tH7®9. ;|tH731, ^5M. IE1K, ffiaf®. ««, cfS, cp

ai, m, mm2(Dio, a-^jc. t&m, «, iss®, *«, jm6, »
ik, 7e«9, ASJii, m«, e«7, Sia57, ^seh, »aio. f&!ie7,
»X, 1U«, a?£, E±*. *±B*. »«, S2?M£. «sg, a*12. SiE. ;|fcS±,

«*A, *«, *®7, »«, J^«E.
2, msa, 3fc*12. )te1S6. SHI

M2. BIffi, «8f, iiftHffl, tkX, ^3^10, HH, ««, gais, »m,

, sm, ^*05, Mifi. B»«sf, m0.mi, ±a8,

¥iS». 5=615, ¥«S, m2¥i^m, mm, &¥iX, ;lb4«, K^S. #

#, »¥«, ®8¥«, ¥^7, |g3¥iSK, ^Bt, ««, «55¥«, ®8^
*, BJ£¥, ¥3ga6, «mm, ¥gULl, «¥«, »2^B, S22¥;S. PS

«. »K, »3»*, »33¥«, ^20¥«, I®*, Sm¥/X, M2¥jS
a. ®15«,S,

SMift, ;S!S!, g^s, ;itH4ffl3, »i^m, m», as±, m2^m,

m, MS, ^B, ium», ^««, «*!S5®2, ««»«, m»

ift, «A, ««, gaa, fr's?

2)«^C ASftV^fc^la^^l4^-?^iKt|S|-®«^i)Sfe•5«^T•^>S,
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tsBRSs *»;£»

IS

t=Wie«?Sffl±*tti^±Sriaa@w-eii^|s|»-e;fe-5tt«i«®ati(FVP, ;5EB*B«s;6a;) &«&-§•

t, iS«t:i±FVPi£101«SfeblOgS850!ate#bfcE («&*K)
(MB3E) ffl2E£iaitfc<. -enA'^, SEt:i±-tti.-eti30®M^S]aaM'fSffli'^ 2

iSPari; ffttts^wb
tigSliJilT® 6 T-S) ^ fe.

1. «isa, »?»sj;otiii:«?a-^®a*i±a«>e>ti^t4>-3feo

n ^ W

J&#CJ;a«ta«aSgiiffl|Bl±sC»AsiS»?infe4s, J&#ffl»#f4ISS)?>n«i:iP-pfe» biPb^eA^e,
«at^a»®»fftit»wi^*«>,

;l-eMS-CJfeao

FVPliS*-?'®«fe ^BWftC^B^-e-fca^MWr-Si!), J:t)««?®aKi
tt® i6i±c5sii»As» s "tvitonr V'5.

^dt", ««8K®Wj3J;W«iea»«®««^4tti:«^ffljI»tti:M•raFVPffl^&4ffl»ac•ol^T
Ita^b&fflT-iaStSo

m ttJ4J3<kt;^sS

1 . a»Sfl^33<tl/E»

tt^li2OO2^4H250ipe.7H18BST-®85BHffl'i, FVP^10g/sl/BJ&#bfeE^fe4Et b,
4E4«iiEi:bfeo

2. iaK:&aji<tyeisa^®«s

««s0i«2iiHraiitiMSfc t)iB2[His8ib. ^n^n®««tttt43<ta«)i«?®aiiittK-pv^Tfs
aB#^ij;a«aiS®i»®ciiisb. ^ne.s:¥^^lbfc^)®satees^:b-cffl^^feo

«K4=®B^»B^®¥^S|«^IS!^5J;tf¥^^la»«?¥4«ltr^bfe. «SSjS®li3|51ff^:l^ «&-^Ei4

Imiafe b ffl¥li|®«^»A!10«5Si«43 J;t)fatt«?*i)'70%*)»®afll1=4fflV^ ^SEIilmiafc b
S!tAno«w±i'<t^:AS7o%jji±®aai^&ffla c t -c-. jtattttisj;t)<«?®aii)

ttfflfiviaai^'N®Fvpj&*®®ssMWbfeo



42 (2002)

E ^ (ft/ml) (%)

mm^ A 6.6±1.6 68.7±13.9

mm^ B 9.5±2.1 66.8± 3.3

mm^ c 8.4±2.8 52.0±17.3

D 14.8±4.0 77.3± 6.4

nmM mm^ E 13.0±3.1 80.0± 7.2

F 11.8±4.4 74.0± 7.9

3. #tKffli|stSJ:ifffli|i4$&-5^»a

eta't=tt^n?'n*MCTfl«b, fiw^4at4iS«MJ&«wti^«
tlfi«Sfc!3iE-&«MS0.5kg, T;1'7 7';1'7 7"^1/'> h0.5kg^^-^b. nmUit^-Ti^^:^V--(l-

FVPIiE^H«CgdtriS&4Ufe.

K2 FVPm-flSaa- *ffi:g/100g

7k ^ 33.8

2.1

m n 0.1

7X -fb 62.2

Jifl ^ 1.8

4. liaiRg

«?a, sw?*, igKasj3j;tK*M (i@8sa«>30/ira/
secCffl^)

sfe. a^a»a®a»«?*, ^ssaai-j^w^aasMtfe.

(Hamilton Thorne ResearchttSfflHTM
-CER0S-VERSI0N12) Sttfflt, «SSa*®^«tllll{C5x Lfe„

ST h 7 'y ^

m 1

i£)igK3S)*f4«T h 5 'V4;^ A-Xft b;fcigiiSAB4«aii#P^r-^ tfett,



: (4) 43

IV

^mLtzo

3 iJ<fcvm^(omW}^(Dm^

m @ IE ^ 4^250 5^90 5^230 6M60 6^200 7^40 7^180

^ ^ 3 I&4E 5.4±0.6* 4.7±0.4 6.0± 0.5 5.9±0.5 5.7±0.6 5.6±0.5* 5.810.6**

(ml) nmK 7.8±0.6 6.9±1.6 7.2± 0.4 7.2±0.8 6.9±0.8 7.811.0 7.1 + 0.8

n "i- Ik ^&-^E 8.1±3.4 9.1±0.9 9.7±1.2 6.6±1.9 5.7±2.6 6.312.0 8.312.0

(CS/ml) 11.7±1.6 n.4±1.3 12.9±1.0 10.9±0.6 7.7±1.4 10.011.6 8.910.7

1^ m Si ji&-^IE 43.0±12.7 40.6± 5.3 59.5±11.2 38.4±10.1 35.2120.4 33.517.4* 47.41 5.9

m Mms. 91,5±20.3 79.4±24.7 91.7± 8.9 83.5±16.9 53.7± 8.4 78.215.9 64.2111.6

mmm'Fm I&-^IE 68.5± 3.3 73.3±16.4 72.4±12.1 69.6±9.6 72.7±4.3 71.7113.6 72.1110.7

(%) nmK 76.6±10.9 81.2± 7.1 81.4± 2.1 81.1±6.0 76.7±4.2 79.61 5.4 75.01 7.6

147.1±4.4 145.4±13.1 148.5±9.4 147.5±2.3 151.6±7.4 144.812.0 139.613.1

(Mm/sec) Mms. 149.3±2.9 149.5± 6.1 151.6±2.8 153.0±4.2 155.5±5.5 138.617.6 138.819.9

m m 67.8±3.2 70.9±17.6 69.9±12.3 68.3±9.8 70.516.3 69.2114.3 68.4110.0

{%) 73.9±9.4 78.8± 7.4 79.4± 1.5 79.6±6.8 74.615.3 76.81 4.9 72.21 6.4

?£1) * :p<0.05o **:p<0.01o

rni^zm^WLOm^^z-o^^XmLfzo 6
UTl^^o 180

FVPcD|&4{i6M®ffl^M^0f£

4fl25B 5^»B 5^ 230 SfltB 5^200 7^10 7fll8B

SBZ^B

m2

-*-m^
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: (4) 45

V 51 ffl :SC iSi

DWBRa • *Si£# • 1999. 4=«!e«?Sffl£Bttl^±(l)4=«SS««®«-R?fi®^W.
iM»Kif«, 37, 22-24

2)aH«is-*Si£» • a55Sij* • »i:fe«iis, 2000,4^a®«»®ftsttisi±(2)*e*s»?«^««
©Sii^ijfflffltfew, «"i»*KSf«, 38. 18-20

3)«)aa«-• a55«ii» • 2001, •'p)«ie««®±attiRi±(3)«TattS¥Sf«®®
39, 21-24

4)2MRB ;. =Fa5f* • 5tl# • ttssa. 1993, att'!=®«»ISStg:'3®l^±(l)^'-''^3^*®S&
4AS»t£-r»S, »i«*Kiiff#g, 31, 35-37

5)8fflftai£», 2002, 49-51

• SfWSS^!. • WffllE • • Edy Kurnianto, 1999,

4^®«»f4ttc»iJta®H. B**asa^^js, 35(2), 31-40

mnmsn: sliEaa®, (fsts®



4^

(10)

fli^«Ba* *gs« 5«iS(g

1 S $<l

AKt, :JAiJ ^i^CiSWJEASaSIIJfiLfcrfAE. $ ?)(c::JA U
• WIE(;:&WT,» (DM)

w t fe jg*, w T ® 1431)-e S>-51o
1. iS»»56BMfflSiN-SB;fitt. «llilE>:fAE>:fA • ®»E®®f;#A>-3t<,
2. S»BA>e>5S»m560S£T-ffllBSfeblitt:« (DG) J;a<«:a«jDfti4ttllilE>:JA • WiaE>

E>:JA • «]|^E>:JAE®)icaA>ofeo

4. S»®<^II^HI4»IlilE<t t3:JAE®l5e6s*gtl;ffl<p-3fc<,

«±®CtA»6, i»^®ffl)|!4}IM®|6l±^t61cttM, fli;S®iii!)Da®|n)±Cli, RUiS»)Sl±rf
AV ><?•(:J:aS»aJ:!)*«^i:^IS:T-Sit),=fAU >i*-C j;SS»ttC*>HTi±. BaSSmST-ttBI"
sj; •)'; >i's*aioBic:fAu>iy«T®MEa^«»-rs;j6s*a-7ft.5j:%^e,nfc.

-«ae5r-63"o

as. UTMAS»?S (amttMffi) , aililS»ffi («l(il«) $ e,C:fAiJ

s fi»s Asfi < HI e.jxT 431)c n e,ffl sa£ Slid, s-!? ®Si^a®«afeSx, j; 13
«mtt!«Sij:«illiaj;!3?gffiWHASft<, itttCSISfKBttKiIaaJ; t)

c:ne>ffi4»ffi®gBAs£»»®^«DM«®«43J:OTG{;KSSSIS-r3i;Asffi
S^nTU?"o v^^lSd:^AU>i^{;J;S4»SI±S^fflmSll#PaASffi<®S%«ST-fe-5As. WJEI"
aS-C®ISPaAsfi< , ^ 5>K:i4PSgAsia5EbT%ffligST-Cfe5aa®Ba^St-5fc«),^®H®ti|ft

«M®ffiT-?'^*® n 3 ,-e ffl c i: c M bT fflina t ffl tbRii s e $ nr

Wbfe®T-«&-r5,

ni

1. Ks^«m, a®wraa3J:UE»

^4BS-C-®MHC«bfeo

C:JAU >^»*afiETfflS:»t«4«2::JA • WEt bfc, tt»MieB#®B»l498H!!)>5.1090®
fflffifflT-feS,



(10)

1

i^Ho.
1 98

ME 2 100

3 109

¥±^ 102.3±5.9

4 101

5 101

=fAE 6 98

7 101 mm
100.3±1.5

8 103

=f A • 9 104

10 98

11 99 mm
¥±5 101.5±2.4

47

2.

(tmr) ^fflv^, ^Eti^N-rsE^su^T'i^iib,

3.

D^lflllE

m 2 $&^i^)ii4oii^^fi^5vm^m^ mt:%

m u ^ DM CP TDN

93.1 6.5 50.0 45.5

mmmu 88.9 21.2 63.6 54.5

TMR 90.8 14.5 57.4

2)=fAEj3J:y:JAiiO|^E

rfA'J ('(-i'-ti-y h •DC,x>A»*) ^ffl^^TI£iffc=fA'J (:^
A')>-^ -V.^yiimm) C»3^,£jSbfe«,e«±fflffl^l-«Cfi«)T^i<. 5~7Bfc-C«:JA'J>i^
•?®iS^Fnfe®ei±%irffliB«iSs«?Et5As,:fAEa^fflSSScabT*A4'SS5K:Kmtaffl^f#

•c):6S-efe-5o :SA • WKIi:JA«*<p5.1O0»t:,«-C:JAUi/ifffl*T£«l»t5SST-fe5o



48 ^40^ (2002)

4.

mmt, ^f^s^^eiasg^r-^i^, wi^HHrttcivi^^r-ig

Jt,3E08gri:®TI2®I^M@®^-i§^?feFisher|t^®nzj;^MUfco
5. mmm^

MM$&4a43 J: t>'^MS^§ 0 ti-s L, ^ CDH^tbtzo

tannEiiPt^OT^b^'^

=fAE:fecfct>':JA • WEI±,
:3-e.mm ^ t ^ o

N m ^

1. mnm^m

i0im§fct)®!WJi5ia^^3iz^ufco ^w^(D\B^mmmmt,
t»0.30kg,rfA • -^R^Ect ^)0.36kg^A^ofeo ^2(itlifaE®DMJft5ia:i&100% ^ i: ^©rf AE43 J; t>'
:JA • •KJI^E0DMma0S!j^^^brv^^o bfclSlflLEi:=ri:.E

iSif[LE0lij!iPiy^{r^i-r'S®{i::fAE"r'ttni#JJ^:;ll^, rf
A •-KIl^ET'lilVfi^T-^ofco :JAEi:=fA .-Kli^E^iijdnill^T'ii, n -T-^T^EP^-erf A
EA^rfA • ^RtE^±[l]ofco bA^b,§E{iW^I|{i|?.i?)6ti5&>b^-:>fco

^3 1 B 1 flS^feO©g^MM(DM) M:kg

HiflLE rfAE

n 3 4 4

^mrnm 2.73±0.72 2.45±0.66 (89.7) 2.49±0.56(91.2)

im 3.27±0.43 2.87+0.37 (87.8) 2.76+0.50(84.4)

3.92±0.91 3.42±0.38 (87.2) 3.51±0.41(89.5)

1^ 4.17±0.42 3.85±0.36 (92.3) 3.69±0.83(88.5)

IV^ 4.22±0.16 4.25±0.40(100.7) 4.16+0.66(98.6)

3.89±0.43 3.59±0.29 (92.2) 3.53±0.59(90.7)

a) ( ) l^{iiSlfllE^100hbfcBt®|iJ^(%),

%

105

100

95

90

85

80

75

89.7

-♦—KifllK

m

-:^AE

100.7

98.6



(10) 49

2.

SI^^Jiiina{iMEAS51.2kgi:ft4,^<,rfAEAS44.3kgi:g^®:i)^

DG®»^iii3n^NUfco ^mmeBf^cDW-mG^tmt^t, msia.^m,mgtm'bM<,

A •-^i^EAsO.SSkg, m^^rNbfc©{i3*AE®0.79kgT-feofcts;^^M(i^:6^ofco

TODG:^)^^^i^tul0DG^5[V^fe^it{iiaI^ilET'O.18, rTA • tOI^ET'ttO.H, rfAg-^O.OOtfeofc,

a4 wmom^

ME rfAE rfA - TOE

n 3 4 4

107.8+6.3 105.3+12.2 112.0±13.9

im 117.5+8.6 114.1± 9.2 121.7±15.2

131.5±9.1 126.8±14.1 132.5±19.5

wm 144.3±9.4 138.0±14.4 146.4±22,2

158.9±6.7 149.5±16.1 159.3±22.2

51.2+2.9 44.3± 3.9 47.3± 8.5

kg

1.2

1

0.8

0.6

0.4

0.2

0

- 0.79.

- 0.71

mmm

-A—:JA«ISiE

•ifAE

1.05(0.97)

esr:::2^3(o.85)
0*82(0.79)

( ) F^{ii^^56BP^0¥J5DG

3 DGOJi^

3. WmCDinW'

i^^rnom^^^SiZTnLtzo ^^^i#^iaa(imifllE:6S9.5cin^R^)^< , i):v^r*=fA • TOE, =i*AE

19, =fA •-gJI^Eiifil.lcinOMASO.ecnitlliSofco AME^I45V^T(i^i^S{±:^

Ej:^3 0.3cIn®V^A^ • •®|^E®:&;bS0.6cnii^ < !9 bfc IV

tl'^t'-DtZo



so ^40^ (2002)

^5 Wm(Dmm

MJfilE =fAE

n 3 4 4

88.9±2.5 91.3±3.9(-1,4) 91.0±3,1(-1.1)

im 92.2±1.9 93.4±4.2 92.9±4.6

94.6±2.2 96.0+4.2 95.4±4.0

fflIB 97.6±1,5 97.4±3.6 97.1±3.7

IV 99.4±3.1 99.4±3.6(0.0) 100.0±4.5(-0.6)

9.5±2.0 8.1+0.6 9.2±1.9

4.

4.9S)-!:*St;MAsS»e.tl,feo :Ji>EfflS#SA>6l«gSJSmST:ffl818(438.3+11.50T-fe-ot,

«6

E» n 5S»<^ga»Fa(«))
mikS. 3 172.5±9.9

JAE^j-tW

:JAt!]»E 8 12.1±4.9"

?£) •* : IfcJcipT-WJtMfe 5 ,

V ^ m

S#^56BFafflfl«)RMi4®ltoE> JAE>:JA • W»Effl*K;#< . :JAE-CI4:IIM£T-,:JA^!]
»ET•l4IVffi^•CfflI^lE®Mi|s^»8^^t^Dl!l^tjil^ol,^T^S^>•r,^n6)l4^AEi5<tt)^:JA • WEA'
ffiiJiffiJ; t)Kg®ffiiStcftW£Sbfc^ t,S6t:JA • tOI»EI4 I ffi-efftffl2EJ; DIWJRMSngiJ^

e,C:JA • WEi4BfiWWa®DGltJPi!I^ASft®2EJ;t)-B#WCffiTt5t)®®,S^m560Mffl

TODG,S»B!iDGCJtt-SS»^¥K|DGfflJti!)Dffl^li;,®IlilE>:JA • WKiE>::JAE®l«i;«: b ,:fAE
$:±llloTV^3, C;n5)®Ci;4>e>:JAiJ>-9'^ffi-pfcS»ttl4, :JA8!{tA>610BaC#5EtfePta

S^»«CTO-r3:&4!,»gAs«5EtTBimt-5St?i3J;^38BFa»SLTt5< J:»),
h l/XAS'i>^:<DG4SA<^^feJ:#x6tvfco

a±®c:tA>e,, «%S]att^t=CJi»SS^ff«^M(4«lfllE<t»):JAEffl3JAsSl,^As.

J;As#xe.}ife, e.C:JA'J >;9'tc:J;aS»)SCi5V^TI4, BgMgST-ttBtS

it) U>i'«*aiOBgC:JA'J>^«T®Bg^»1-5:&tf. S»m®ttMi"J;WttB®19iDMffl

l°I±C*S!i-??ft S 5. nto

VI 51 ffl A IS

\)mm» • iu#tt«a,1991,«s®«a,142-143,

2)^HSI't^gHiffi6,1992,ff • 129-131



as : (10) 51

3)±«*»:, 1981, 189,#Hg

4)MI,'3:«Ba • • $«iRfS, 1997,

#, tti«SB5W«,35,13-16

5)«f«B^^,1986, An,46-55, «*S/S

6)M^«ra,i999,

99-100

: itmrnm



52

( 2002^S)

mm^m

I

mm^mm^cDm^mtimmorzisby (mmm ^

nmcDMi'^X'^^o

^^^(Dmm^mizTnbrzo n.'M
miii^xBiM^^bsiHi, HM^xBaB^i^^bnsgffeofco

No.

1

2

3

4

5

6

7

8

9

1 0

1 1

1 2

1 3

J^

m g&

iX EB ^

:\t m ¥

m ^

tS lil n

Pi 0

Pi ^ lu

^ III

^ 0

^ n

m d: m

¥ E ±

'01. 6.15

'01. 7.28

'01. 7.15

'01. 7.13

'01. 8.23

'01. 8.13

'01. 8.15

'01. 8. 8

'01. 9.28

'01. 9. 5

'01.12.10

'01.11.18

'02. 3.10

¥ m m

¥ mm

^ mm

^ mm

^ mm

:1b ^ lu

w- mm

;it ^

:(b ^

^ m m

w- mm

m ^

^ mm

lu

111

ifiL

m

^ tz^ <

^ ^ -o

< tz ^ 4

(i^^< e>

^ t. -

^ o ^ l;

Tz L

H tz

- t

i: t

<

T -S U {f

0

U

m:^m^ ^mm

;iba7©8

Bi

^ ¥

;lbS7©8

M ^ ^13

m ^

•t" ^ 6

:lbS7®8

^ Is

;|bS7©8

fiU

^ m

m ± Bi

^|S16509 ^ a

M ^ m

^ m & n. n

m

±

li 615

W 1^ Is

Iiil57

s?s±#

m ±m

u ± m

m ^ m

sum

# a

5 ±i m

# a

# a: H

# a:

# E

4^'jit:^



: ?D*ara66;(3Bffi^S®a(2002«) 53

in SI £ 1$

«^s£«ii, H®W0»238.oa, sksw
ft;M263.5kg, KTW#M401.2kg. 180B«IEtt:M207.2kg, 3650)iIE{i;M419.9kg, IBS&ftJIftS

(DG) 1.23kg, eHi|s|.a»*49.4%, #«iis|.S«*i4«»H»3.44, !Bfi«3.36, DCP0.59, TDN4.16T-

S>5.

DG(:oi%TI±, ;(ts;»ffll.55kg, ^»<Z)1.39kg, WSScD1.36kgJ>J;t)f?feHffll.25kgAs«jxrt^-5.

3650MiEttfii;ol,^TI4, «-W®493.1kgAsft<fefin-tS !), K^lUffl369.7kgAS«^l^oT^^?lo

(TDN) CoV^TIi, ^»ffl3.594s«%«n, 4.70CD^(,Baatf*t.«5•2T^^•5.

13«ffl¥lSttS2001^*ffl^:H¥iJltt" DG. (TDN)

82 SSfilE®(«:m»o:DG)

a (kg)
No. mrm ISOSMIE 3650MIE DG (kg)

1 :lt 241 286 460 222.5 478.6 1.55

2 B# m 228 268 420 218.1 453.9 1.36

3 m 241 250 371 194.3 384.0 1.08

4 :\tm ^ 243 277 409 213.5 420.8 1.18

5 m ^ 235 268 400 212.5 421.2 1.18

6 lU M 240 225 360 176.0 375.7 1.21

7 m 243 264 393 203.6 404.5 1.15

8 ^ ^ \U 250 228 366 171.7 369.7 1.23

9 [JLi 231 237 367 190.9 392.5 1.16

1 0 ^ a 254 305 445 227.8 443.8 1.25

1 1 ^ s? 217 287 443 243.4 493.1 1.39

1 2 M ^ m 239 261 395 204.0 411.8 1.20

1 3 ¥ ^ ± 232 269 387 215.7 409.1 1.05

¥ ±9 fit 238.0 263.5 419.9 207.2 419.9 1.23

mmum 9.6 23.6 38.2 20.2 38.2 0.13

— — —
— — 1.20

a) ^H^sil42001^* (33451)



54 »81SKi5f® IB40§ (2002)

83

mmmm^ m

No. (%) mmmn mm DCP TDN

1 48 3.08 2.85 0.48 3.70 82.4

2 m ss 50 3.19 3.14 0.50 3.93 83.9

3 X m m 48 3.90 3.63 0.61 4.70 81.2

4 :\tm^ 53 3.61 4.03 0.60 4.69 82.0

5 m ^ 52 3.60 3.96 0.66 4.56 82.9

6 ^ mm 46 3.53 3.05 0.61 4.04 81.5

7 PS m 50 3.37 3.33 0.60 4.08 83.0

8 m ^ Hi 50 3.41 3.36 0.61 4.12 82.2

9 m X \h 46 3.54 3.04 0.61 4.04 82.2

1 0 ^ s 51 3.55 3.70 0.64 4.39 83.3 ©
1 1 ^ m 50 2.95 2.95 0.53 3.59 82.2 0

1 2 H ^ BI3 50 3.26 3.23 0.58 3.94 82.4 0
1 3 ¥ E ± 48 2.69 3.36 0.64 4.31 81.8

¥ fit 49.4 3.44 3.36 0.59 4.16 82.4

2.1 0.26 0.38 0.05 0.35 0.7

— — — 0.56 4.37 —

fil) ^H¥1SII42001^]K (3340)

3)

cn6ffltft^1=ffltfiPe)«'t=ffl*«a43J;tFaft*iS6" (DG1.20kgJ.:i±S&l4365B«iE<$*430kg«
±) ca-^tB#K. ^m. »»:6l3ffl4g*4Sfebfeo

^n«.a{s^ffld-e., wk mmmizek^) (^%a»ca«) cMbTtt,
3|pl»tt««lffl1=ai!MtSiS8^

fc.

1^'

Iff 31 ffl S: IK

DaattA^Hffl't^esiB^, 2000, ss-e?

2)tt0SA^H«'t=g®ia^, 2002. 4
3)#iM»att7j<ffia!, 1988,

: sasf


