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KUttWWWSSiSSiJSrtfflMT-llttb, ±«aHi«^-i'ffliHe!Se± (tfJiISS) -n, hiifi
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Ktl)S'(b*S:'^7'->>-b;U5—-tfii" T-, ;uii" T-SRSifco St,

tfpXiSim.. h X - i'? X OD 4 gtt (Z)i±«(2) 09

iv

1. nmms^

g«ttJEMASTr®«tli«ft*tSIS-rKWI4, ttlStSKi6nt., jiUBlMliHr

Si&I^WUfctC^, 0NE4M6.5X, 0.5NEAS52.6X1;WbINEAs

60.5X, 2NEtf61.0!(i:it$lclNEi;2NE4Si*V^«S:mtfetf, '5:?iC

»£ b . MSEaEFJSIi'h^F < tt-ok,

^iJIZiail!!isS<%5i:)ift¥ttffiTL, 3aA>e.7jiSt®laT»Stt•)iC^i^^TSt;>c^ < , 72.9%

*1 SS#iiHbs^®«-S!a-tf*(

itOBB

wrtS
mmMS:(A) AxB mm

mm

mm

m

2.19

10.25

23.59"
8.36

662.51"
272.92"
108.45"

98.56"

5.50

4.05

21.51

11.99

»♦

M

5.65

4.21

3.09

3.39

?i) ♦♦ : P<0.01

^ 2

mmmmi 3ji 4M 531 631 7M

ONE

0.5NE

INE

2NE

71.4

73.0

74.6

72.7

62.0

64.3

63.8

65.6

57.1

55.3

54.9

55.3

55.5

54.8

55.1

53.1

52.9

49.8

49.7

46.8

59.4

72.9 63.9 55.6 54.6 50.4

ONE

0.5NE

INE

2NE

64.9

68.6

66.5

66.4

57.5

57.8

59.0

60.6

61.0

62.9

60.5

63.7

55.0

56.1

57.5

60.8

51.2

51.4

50.5

50.2

59.1

¥1^ 66.6 58.7 62.0 57.3 50.8

30.9" 5.1 1.7 5.2 2.1

ONE

0.5NE

INE

2NE

46.5

52.6

60.5

61.0

51.6

50.2

52.6

53.9

48.5

47.0

48.7

49.0

51.2

47.8

47.9

48.2

47.0

44.5

45.7

45.4

50.0

55.1 52.1 48.3 48.8 45.6

1.0 2.0 52.1" 2.1 3.3

ONE

0.5NE

INE

2NE

75.4

75.4

75.1

73.9

72.1

72.3

74.1

73.7

61.7

62.4

65.5

72.9

68.0

69.3

69.8

70.3

71.1

72.1

70.6

68.9

70.7

75.0 73.1 65.8 69.3 70.7

a) ** : P<0.01 * : P<0.05



100 m4o^ (2002)

®^^C:fel^T0NE:^)S57.6%, 0.5NE>bS56.U1NEAS62.6%, 2NEiS65.6%i:INEi:2NEi)S^V^^i^^

Ufco

t' h, Kta-Dtzt^^^n^o

GstiTrl^^, miy^

xm^:k^<, 60.5%A>639.1%T'fe-:?fco Lfc^tl?^ib^l±, GstC^Jl^T

<69.8%T-feofco

TrT-(±^^, ^cD^w(i;('jmp^iiAs

;i>=r5^7;^®^tir^ib^(i3Jf# bJ5iV^A^ Yt.^

ttRP^

m^ia(A) ;(UraPi(B) AXB mm

m 125.11" 149.81" 13.24" 3.26

mm 5.96 201.08" 4.04 2.71

m 36.15" 538.19" 7.85" 1.88

10.27 135.39" 9.59 6.19

?±) ♦» : P<0.01

^4 5»-r T>

^P^ t ZM m 5M 63! 731

¥±5¥;^ 91.2" 32.3" 24.9" 20.9" 13.1*
ONE 57.1 54.6 50.4 52.2 51.4

0.5NE 58.0 58.0 54.8 55.8 50.7
57.1

INE 69.3 60.1 55.0 59.4 50.0

2NE 69.1 63.5 59.1 58.4 55.7

W-i^ 63.4 59.0 54.8 56.4 52.0

ONE 60.5 55.1 52.8 47.5 51.2

0.5NE 63.7 53.1 50.5 47.9 51.4

urn INK 58.5 52.5 49.5 48.5 50.5 52.7

2NE 61.6 52.4 48.0 48.8 50.2

61.1 53.3 50.2 48.2 50.8

To
00

CO

5.5

CO

5.6 7.7*

ONE 57.6 54.5 48.8 44.5 40.1

w
0.5NE 56.1 50.6 44.6 41.4 37.6

48.7
INS 62.6 52.8 48.9 43.9 37.2

2NE 65.6 51.6 49.1 45.4 41.3

60.5 52.4 47.9 43.8 39.1

ONE 73.8 73.7 62.0 65.7 68.9

0.5NE 75.4 74.1 64.8 64.5 66.5
69.8

INE 74.6 73.0 67.7 70.4 68.8

2NE 74.1 75.5 69.0 69.6 64.3

¥±5 74.5 74.1 65.9 67.6 67.1

ii) ♦* : P<0.01 » : P<0.05
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Tr0^n^^(D^m^m5iz, m^y^^^n^^^meizr^brzo

2NEAsg^^tS&m•rMl^AS»6nfco^)^W'r•li3a)<lJ8^i:^i^^TM«^EEfiffl»SA';'cS<0NE3bs7.7J^,

0.5NEiiS10.2X. 1NE<|S12.9X, zmi^lS.eXtMmSSm&i'iS^tlzmi'

i^mmmi'M<^J:?>t, 3a<i>67ilST-ffl®TtBli»)flCiiV^Ta
i>X^<, 23.9%A>614.7%f$i-pfc.

l8.9U-fe^fc.

5 ( h?>X/t--7)

;<|J«P^I«(B) AxB

mm 32.26** 113.55** 3.09" 0.75

urn 0.69 18.57** 0.51 0.54

9,76** 37.83" 2.28" 0.26

14.66** 98.51" 2.94* 1.27

ri) ** : P<0.01 » : :P<0.05

me %DM

fflps ^ SM 4:1 531 63M 73i

21. 8.9" 7.7" 2.9* 0.7

ONE 14.0 11.9 8.0 7.3 9.2

0.5NE 14.5 14.1 8.7 8.1 8.1
11.9

im 19.6 16.5 10.3 9.0 8.2

2NE 20.2 16.0 12.4 10.7 10.6

^±9 17.1 14.7 9.8 8.8 9.0

ONE 13.2 10.0 9.4 8.6 9.4

0.5NE 12.3 9.2 9.2 8.4 9.1
9.9

INK 11.5 9.0 9.9 8.5 9.2

zm 12.8 9.7 10.7 8.6 8.4

12.4 9.5 9.8 8.6 9.0

w^:f5 14.3" 3.3* 0.4 0.6 0.2

ONE 7.7 8.4 7.5 5.9 5.7

0.5NE 10.2 9.1 7.7 6.7 5.9
8.2

INK 12.9 9.8 7.9 7.0 5.4

2NE 13.6 11.3 8.5 7.1 6.1

11.1 9.6 7.9 6.7 5.7

1.4 2.1 18.4" 1.1 3.2

ONE 22.9 19.2 15.8 17.0 14.2

0.5NE 23.4 21.6 14.5 17.0 13.1
18.9

INE 24.6 20.9 18.8 18.0 15.4

2NE 24.6 21.0 21.3 18.5 16.0

¥1^ 23.9 20.7 17.6 17.6 14.7

a) »»: P<0.01 ♦ : P<0.05
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Wfl43V^T(i3, 4M-e2NE:bs®Ufeo

33ii)^e)73i^T'®fgiT(i{i, ^

<24.7%A^e)15.5%T-^ofco

19.8%T-a&ofco

^7 >A°^-»-ry> h7.^-</^x)

ifDHB

E^JS)!G1:(A) /•JMIl(B) AXB mm

m 69.85** 46.82** 5.53** 0.50

mm 3.54 14.51** 1.66 2.02

m 3.36** 54.87** 0.51* 0.19

6.52** 89.36** 2.58 1.25

m »» : p<0.01 * : P<0.05

8 jy ^ T > \^ 7.^ -^/'p X0%g^ %DM

mm MISSIES zm 4ii 5ji 6;! 731

41.7** 17.6** 18.9** 7.6** 8.1**
ONE 11.2 12.0 10.9 10.2 11.3

0.5NE 17.1 13.5 12.6 10.9 10.4
1 ^ Ra^TvJ

INE 18.4 15.2 10.3 11.7 10.1
XOmU

2NE 22.2 18.9 17.1 14.2 14.4

¥i^ 17.2 15.0 12.7 11.8 11.5

ONE 11.0 10.7 10.1 8.5 9.8

0,5NE 10.2 9.5 8.8 7.7 7.3
Q 9

mm INK 11.2 9.5 9.4 9.0 7.6
o.C

2NE 13.0 8.2 8.6 6.9 7.7

W-i^ 11.4 9.5 9.2 8.0 8.1

1.8** 1.9** 0.8* 0.5 0.5

ONE 12.6 11.4 9.5 7.6 7.3

0.5NE 11.8 10.9 8.3 7.1 6.4
9.4

INE 12.4 10.5 8.5 6.6 6.3

2NE 14.0 12.7 9.4 7.8 6.3

12.7 11.4 8.9 7.3 6.6

ONE 23.6 21.0 17.4 18.2 14.8

0.5NE 25.2 21.0 18.8 16.4 14.6
1 Q Q

m INE 25.5 19.9 20.6 19.8 16.8
li^.O

2NE 24.7 20.1 21.6 19.9 15.9

¥±5 24.7 20.5 19.6 18.6 15.5

r±) ♦» : P<0.01 ♦ : P<0.05

iiX±(DXolz, ^^mitmitlrX'^miz, Gsr-li#mi:MCM^Ma©tiiin{iJ:oT[^±L, ffl

J:-:pT±#-r :5Mf£3$:r>

btzo bA^t,



V ^\ m ± m

1998, 1

1999, , 48

zmrnm • Jll:$:«t# • 1996, Dijitariam<Dmm(D^^n'\^t^m^(Dit^,

34, 145-168

4)»^|| • ;il;$;jgtf • 1997, Dijitariam0^mm^n(DM^^l^X^^mm(D]tm,

^W$g, 35, 113-117

smmm- 1999, ^7>;^^^'-7 0JK^iilJt;'fi, 37, 87-91
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8)Goto,Land D.J.Minson, Prediction of the dry matter digestibility of tropical grasses usig
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1. ««gSfc6ffl/J-iin?>$l:l±B»^®164.6/ig4>?,K«96II#M
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«1--5£'SAsfeSo 4WI9:|!t®iS^TC^;^,%^•r;S-ADx>«®ffil^aail:t*AsSS5

Ci;A>6, *-Ti'5Xitt±ai^(*®/J-;!)nr>$SA!®Tt3C;t" , Sfe-T-y-
I- l/--V-ei4, &«Sbfeo 4-[al, $£^®iai!»

J; D'ltaWM ifJ ®/? - A D X >#fi{; o 1,% T W t fe ® 118 H t"-5 o

1 . aai : l£?ffilB»a#SJ:U»aWPat®/3-*Ox>M

2OO1^2^210ffl«t)iPe.ff±Bi!62BSffl4^24BC«b

ECiis|-i£«)lciii*CaiBfLfco ttmJ'-h±-C^BS^b.
mt bT«H®^a(cse^iifli. Jita®«96»pasT-c4^B!iiFaiiHi-r'ciif'80®s«si«ifitfco

$£)S96»M7?®««ST t L, aSCiSto^rtHgRlf trifSS bfco Kil4®»ai4, >IIJ»t) B#, ^«24, 48,
72. 96B#M, lfa4. 8, 12, 16. 20aS ®ltlO|Illlffl tfc. S8t Ufettft® ^ ®«24, 48,

72ll#mi4!*ig®(a«-2rc)^a»#t, «)#96l!#HJ;K'«MHcf'®4i®tt-21°C»»«#bfeo

2)»«fSa

K«I4. 2mniy •y>aaa-S-l'XC»»t:9-#ft«LS:. yS-jlJD5->®:9-ffli, M6®:&a"t:

ipCT, tt«STX3;n;>®xi'y-;ws?aT-®ab, TkKftA'Jy-;u®?g-e«-fbm,

o.45xiiii®#7Km;<>7-7>7-f;i.i'-^«tfcm, aajft^i'DTt-

^yy -trm^-^ioZti-Dtz, iij^sftli, : i'DD:t:;i/A = 85 ; 15(fi:«l:b), MS
)Sft453nm, aaiml/min. 4.6x250inin0DSA5 AA5A®a30-C, ffiAfi20/ilT-»SSLt<,



fill: ^

i)8a«:&a

IS«¥l4,2OO2^5M15Bffl;(iJ®t)A>5.»£B8!4Oai®6H240C;(iJ®[b bfe h 7

fco •=F*!llO0#C;<iJU«t, bT;^|J®B®'^F»CSteS:l|El^3^^V^, tt«^«102»ms
T-C'^W<=FailH!-rcth9|l|®Ste^SI*ttoK«102BSFacn-;i/'<-;i/K^(ilgl20cin,«$120cni)

t:wst^ tS»®}mi4;0Jfttl», K)S6, 24. 48, 72, 102WMB, KMi, 8, 12
a@®W-9[Hi^SStfc, D-;u^-;i/|g*4>5,®'tJ->7'U«»KU;ua;3TlJ->7*5- (/t-f

7rtg22mni, ft^c467inni)

i;|S)A»oT43cmfflS^F£T-^?Lb-C43C:«:-3fe. SBlbfcKW®^ %®«*, KJSe, 24. 48, 72B#H

i4«S®)Sa-2rC)fta«#t, g«102KMi;jt«MHcf'®4)®li-21°C!^)««#bfco

£Ci^li;l^»Ci-C«:-pfeo

Iff

*u:, Haiti 5iaSbS;K^®/3-5!iDx>'g-fiCoi,^Trxbfc. ttai-C«sSbfclS»¥®/5-

A^7^>$S^Stlga!t!3 164.4/^g^^#^r^^fcA^ ^)S24WM-e63.3/igi;)g«*^fi®38.5%ca
ii>bfe« ?g)S»TB#®96»MiStC36.5/ig. BWM®»
22.2)!ST-C«i'>bfco ltja«F^4'®/3-:!jDx>-&l:it. 8, 12ai:A>»Ti®ttCfiTb)S»*

^S®««)10XJ:S:ofeo ^®»Jtja20aST-;^^^$fi®aftit»e,n:ftA>-pfco

mn^
24hr 48hr 72hr 96hr 4 a 8 0 12 ii 16 il 20 i!

j8-;<?DTy-afi 164.4 63.3 47.9 33.3 36.5 32.1 23.3 17.6 16.3 16.0

(At g/gDM)
±8.6 ±8.8 ±1.6 ±5.6 ±4.4 ±2.8 ±0.9 ±1.9 ±0.8 ±0.6

100

thfcitm
38.5 29.1 20.3 22.2 19.5 14.2 10.7 9.9 9.8

*2C, H®2®d—;!/'<—;Hg#®/3-ijnx>'g-fiCoi,%rSxbt<, ®«*®/J-AD?>^aiiS

tlgSfc»)311.1/igi;Kai®Btt*J:l5«l'->MT-fe^feis, >$aa,

^«®53.2%i;toTA>%0#F^r-aac«'i>bTV^?.^J;ASm^n&o D-;u^-;ug*Li;MbfeK

«102B#MB#,'at?«10.8Ag, B»^#«®3.5!^J;fl.aCfiTbT^^?lo
8, 12a0#T-B«¥$fi®l)SW^ffl/8-ADx>-&Si:«:^fc<, Cffl^

J;CJ;^r, /3-AD?>$aAi;)c$

S2

6hr 24hr 48hr 72hr 102hr 4® 8 ii 12 ii

0-Uaf'y^t 311.1 165.6 130.4 52.2 28.3 10.8 5.2 2.6 2.7
(*ig/gDM) ^24,7 +12.4 ±2.3 ±1.1 ±0.4 ±0.5 ±0.5

53.2 41.9 16.8 9.1 3.5 1.7 0.8 0.9
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mUl^Nl/fco

mcD^'Pt^m^. (^^t4 0@) T'^tlgifc !517.9;agi:^j:^o

350

300

250

y= 187.43 xo.gr

R^ = 0.848

P<0.01

20 40 60 80 100 120

1 y^mcDmn^

<m'J>Ltzo Kaininiura6®Mi, UfcC h

VlfltftJ^iJgSOO/ig/dl^Sjg^T', ^©fci5b®/5-:^3D^>ig:.^S^300mg/Si:-r^$g^®~®'

V ^\ m X

\)^mm • ' /hM^ • M'lg • 1999, mmm'^cD-mmniz^i^
mmm, 52(5), 402-406
2)^jiKi^• 2000,

5ff$g, 38, 78-80

39, 74-77

^ vyy'p-c^'"y^iLoiiuminuitifioruin
Lam.) O^WlZt^tj:^ 44(4), 332-335

5)Karai[nura,S.,Tukainoto,T.,Minezaki,Y.,and Takahashi,M., 1991,Effect of Processing Methods on
Beta-carotene Contents in Forages and Supplementalon of Synthetic Beta-carotene on

Cows,Anira.Sci.Technol.(Jpn.) 62(9),839-848

6)ummw,^m^Am,%^(D^mm'^<Dmmmizmt^m^, 12,47-50
7)Bt^#gi5 • M»rs • iijT§AB§ • xmmm • mmmw, 1991,

(^m) , 27,9-12



smiLp.l', 1996, ^ ISM¥sSc10-4^14, 63-69

9)d\^5Il 1999, /3-tits^>0^mt:mmt^^

11-6»3|{4, 50-54

: , XS



(viA)(ndmmw'm^m%m'>{^tmmu

-2

°^na&iJC-T9r:?ir}S)i6-0Q
-•^w^^i%zV2'oz=o'yi'̂o'd'N)MaiOT>'r5:?:2^qri/:^-¥)i^icur}aff3?

m'4:5^^3'er}:?:rM2Sri/
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:^{iO.22-0.16-0.

h7>;:^A--^(i0.31-0.41%®^S{C, V 7.{t0.24--0.Z4%(DmmiZ,

:^j{io.i4~o.33%®®0{ifeofeo

u-pmm^antLr7k^, pH4i3J:T>'VFAM^/TNtfco

M,53iO pH5

-y ^ L/T^^b;fcpH®@g'' h^n^pH4.2J.^l|^T'^ofc®{i, #S03, 551® b ^ ;^i{tT*

VFA^l:{IOV^T, 5, 9M, T> b 5, MK03
Ufen-;u^

^ntzztit, v-'jizHhtitati^'Dfz^w.-^-^^o

mz •ft^U-V^Pp^pMCTK^. pH. VFA^g)

mm xmii

b7yXA'-7

•»^ryhx?-:? 7X

h7y;^>"»'-7

f7=L9^

\'Ty^^^'-7

'yw^ryw-

VyyT^/^'-y

hyyT./^'-y

SjI hyy^^^'-?

}'Ty7,/\'~7

i/'^^7'A7,9-

rj^91}

\Ty7s/<-7

m NS:

%
pH

83.3 4.2

74.4 4.7

81.1 4.4

80.8 4.2

77.3 5.0

83.1 4.7

72.8 5.1

71.9 5.2

75.0 5.6

80.9 4.5

75.8 4.9

76.4 5.5

84.5 5.4

80.4 5.4

87.4 5.2

76.6 5.7

76.9 5.6

79.3 5.2

70.0 5.4

68.5 5.9

72.7 5.7

70.1 5.7

65.1 5.7

68.1 5.5

mm mm mm

0.90

1.47

0.54

1.20

0.82

NS

0.23

0.40

NS

0.75

0.45

NS

NS

0.95

0.50

0.13

0.19

NS

0.49

0.31

0.07

0.12

0.21

0.13

0.32

0.38

0.20

0.15

0.13

0.67

0.19

0.11

0.28

0.24

0.20

0.38

0.44

0.24

0.30

0.25

0.38

0.42

0.10

0.11

0.22

0.09

0.11

0.14

NS

NS

NS

NS

NS

0.08

0.03

NS

0.06

0.06

0.02

0.08

0.10

0.02

0.02

0.07

0.09

0.10

0.01

0.05

0.06

0.02

0.02

0.04

NS

0.01

NS

0.07

0.01

0.61

0.23

0.08

0.22

0.61

0.33

0.34

0.53

0.12

0.16

0.22

0.45

0.58

0.03

0.01

0.25

0.15

0.10

0.25

1.22

1.87

0.74

1.42

0.95

1.40

0.69

0.59

0.56

1.65

0.99

0.80

1.08

1.33

1.01

0.67

1.12

1.10

0.64

0.60

0.49

0.38

0.43

0.55
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r(DMm.M, M^"?:{ih^>:^A'-^®7, 931, ^:y ^ ^ T > h 7.^
:^m,7,rM,i-'y^^t!(D^Mx^-Drzo:i(DXdiz h

msizv^ u-i;^0^ms'antLx (vbn) ^ s, vbn/tn:^ ^ u^ve-score ^^sLTzo

^m, S^3ibTff»100g^fc^©VBN^acD'>55:V^m{3 (48rag)
(57nig) <-r^y:L^ti (60mg)

VBN/TN{3ol^TMcDonalde> h 7 ®#flg5,

7, 931, mm?, 931, h7^-^'^:^(Dmm5, 731, M#J7, 931T',

V2-SC0RE'5' (i, U-v^p^KM^T-, t>i:oliVBN^l:}bMg;l/^{5^

^^n?i;^'r*40;^OE;^:bs^n?>o ^b80;^;:i±T'^, 80,'^~60^^t-^,

mmt^^(Dx^^o c0cfca{iv2-scoRE(i,

V2-SCORET-^OM^f#3tO(±, h ^ yT.J^-'yXmmZ, 531, Umi, 931,

5, 731, MfiJ7, 931, ;t7T-#33lT-^ofco

^3 -y-^U—v^PS«M(VBN, VBN/TN. V2-SC0RE)

;(iJ®ji

VBN VBN/TN

Wiie«9
loog a
tc*} mg

%

V2-SC0RE

331 38 - - 94.1

67 - - 84.5

34 - - 96.1

531 VyyT^/^'-y 32 9.3 A 91.3

69 12.7 B 85.5

79 26.2 E 39.3

731 \^7y7>/^'-7 48 13.8 B 73.5

i/'^^7yY7.^-^'7^ 46 11.6 A 86.1

68 20.6 E 68.2

931 27 13.2 B 57.3

\/'\^7yY7.^'-^'77. 71 17.1 C 64.6

52 25.5 E 56.7

331 105 27.8 E 33.7

80 15.4 C 73.1

69 19.8 D 70.5

531 \7y7.f<-7 64 19.1 D 69.3

v/>^7yhx^-^ 7:^ 80 22.3 E 44.0

VJo-n 66 20.0 D 44.8

731 h7y;^/^'-7 29 7.8 A 94.9

'/^^TA7^*^'-')'77. 39 9.0 A 93.6

52 16.1 C 70.2

931 \-7y'^'^''-7 42 12.4 A 82.0

30 9.4 A 89.6

fy:L^:h 42 15.1 C 74.3

^ 1)VBN/TN onmn, A:^12.5%^M. B:12.5~15.0%{i^, C:15.1
D:17.5-20.0%^^^, E:20.1%^^^^^i:-f

2)VBN/TN 3 31{i, ^iiJjSo

•17.5%{i^,



112 ^40# (2002)

wsc§fit;-3v\rii, nUMrni) h7>xy\--5<DWsc$ft4sgi,^ci;^|g^br43b, -
®«i3WSC^aAsfiV>»' ^5>:;^y^•-5fflWSCM®R^ri4#aW•CfeS.

^:43WSC:fe<tWNSC#ac•:3l^Tli. p°p«, ««£«. «Ial»!, ±*«SiJ, ^mzi.-oXm
AS^<, «BK$nsS7Xfttiffl««-?'l:b*t,»bfS'" ^:^^tonr^^ao

, -affliaisisrjea-r?.

fetocit^ t,c^ < fflWSE»«AS£-ST-fe3.

h5>;^n-5l±-9--i' U-y)BJ|4*i: trffint^MT-feSiifffffiT-§S.

Sfc, i'-\"t'T>h;^i'-^5;^i,A»>5:«gSaSSS^b, tro

-f r®!is^As, »-(• u-isj; ns e.nft:o

V 51 ffl A it

1)»«®s#7ka®ssa. 1998, i

2)EB4'J& • 1995, 7-f

®S8IE. S^e, 41(1), 55-59

3)il&ffi|i(s|-SKffF«»5t^fi, 2001, 7-18, 36-41
4)«?#«, 1999, iti" b-iJ®^B, rtBaflll-«, x-U-f + •b-'f l/--VS¥®jt#,
92-94

5)Hattori,I., Kuinai,S., Bayorbor,T,B.,and Fukuiiii,E.,1993,Fractional Analysis of Mono-,01igo
Saccharides and Lactic Buffering Capacity of Herbage Crops,Crop productionai and mprovement
Technology in /Isia, 629-635

6)«sf(i«i, 1984, zn-t^titDM^rnHmss ''v-'t , ae-a?.

7)g«-^, 1986,1)-^ -tt-t-u-
-J'/'W 7;i/, 47-48

8)S#g*^ • itffllEJS, 1993, ^ \^-y<DS,M.fiAibiim{\)y •vyV-'( \y-y0mnS,K.

(^-T^y:^lii»mm) , »MSttW«. 31, 109-123
9mnm»-• eE^-gi., 1995.
y-y-i-1/—vfflM»a°pi(cs(£fK» (^-7-yyx0immtaimm), «>«sttw«, 33,145-154
10)sfii^s • 1997, ^ttSKSffW. 35,
119-121

11)BltSS-4Affl«:-H$#?-#WB*-)ll**1f, 1999, «l«-«»«(FGJ)43J:W»a«i!rat:J;.5
U'-i;ffl^»p^K(l)^^'>5^aCJ:Sam, »«SSiC»f«, 37, 84-86

12)SBI^4 • • aSIEft • lll$«#, 2000, ii»th?68fa(FGJ)i"J;a««IS
SJni;j;sii§ii6S!R*iJ-'i' u-y®«»ffiR(2)n-;i/^-;u5 vr-y--f u-v^(Dmmm^, »«*
ttSfffi, 38, 60-63

13)KllS-4-Sffl«-m«IES]-WS|I-)II«)#, 2000, StH6W(FGJ)JiJ;U:«aiSi!lDt<t5

mikmwv--iu-90^ms,m3)^-7yy:^^(ommt^^ci:?>^^,n>mtmmWi.3s,64-67
14)McDonald,P.and R.Whittenbury, 1973,The Ensilage Process in Chemistry and Biochemistry of
Herbage.Vol.3,/Icadfflojc Press,London and New York,33,46-47

15)i^&ffl«p'5KfF«W?E^fi. 2001, 91-101
16)#ttS*-«-t«-SI|^-)l|*K1t, 2001, (Digitaria
decmbens Steut.cv.transvalla) ®-y-'f L-—36, 35-39

iziusm. i976, «[hi»:, twMsii®-f i"jT>v'fi'5;^c43it-5#«jgttK7Wb

»®S-fb-«ft^?n-7t-if5 7-f-l;J;S^S-, B*^«, 47(4), 205-211
18)ffi7K«® • ^LlJSm, 1978,

7-f-CJ;aSa-. 0S^«, 49(9), 659-664



^Jll : U-y%^p°ngg)|fea^ 113
i2m:^mm'^m^h~'Xihmm, 1978,

24(2), 148-153

20)li^^a•1994,

a^, ADF4oJ:t>*^vgi4i!iM (WSC) b lUM'J^ib, B^Sfe, 40(2), 227-229
21)m^^m' 1994,

ADF43J:T>'W?§f4«IM (WSC) 1) HlMiJ^-fb,
40(2), 230-233

m%mm:
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RAPD nm

id j:

mmi^^

I m m

'^Ilifm:fcj:-a^i5'-^ J: ^9 i]Xft Lfcv^^-T T y
-r lO^^tCoV^T. RAPD (Random amplified polymorphic DNAs)

X t itgS U/Co l^XTO) tio^ T'feo/Co
1. lomB(DBmm^^isXXf Hmm(DRhPd-:/y4-^~{zX

5 RAPD^tff?i(-S-^t ^ y t < 2^<D^/i^-y[z^n ^ Z
t.tc, RAPD^t^-cft,

2. 4S^C7) RAPD-T'^^'r-ICj;^ RAPD ^ y ^10

3. II mm<D RAPD ':/y ^ -^-(D 0 h 7 fbtlf, fc RAPD

^M:<D-ti)^h, RAPD^tff^ji. mmmmi::^m^fi-r, ^tz,

ifi^, DNA-^-;^;-^fIJfflUfcK^??f^ftr:<#i£7:gtjCD{C7:CoT#fc0 RAPD^Wife''

vh^, PCR (Polymerase Chain Reaction) LT ^DNA-r—;<7—:5>t'ffi

-efeSo rtl^-Cfi,

i9i£i^P#^0^^;aMCLT#/Co DNA
Ltz RAPD RAPD^tff?i^flJffl

m

1. mu^m

*^ili^i^4^ctT>*^-r J: <0 ijXA LfcS^-v-YTV h:^^-'!fy 7

(^l)o

2.

v'-v ^ r >- H^ J; t>VN^df-@{^ov^T^ 2 Ufco
V7.^ ~'^y

2001 ^ 12>^{cnofCo ^CDftil#'t4 6lI@(D^fl-lO^@(COV^T^TofCo

2002 10 (C. 3li@,

7 3^ g (D^tj- 10 ^ @{COV^T^to fCo
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1 i/-v-rT> hx^--y7Xfccfci;/\-r^t*0iixmtfe

(f+ 7 mm)

^ tr" m 10 mm

^2

Jl2

I. ^mnmm {:^&M-^'ifttt). 2.

3. (^±im). 4, (^iim), 5.

6. (n^PT), 7.

ts (ipi^m).

jii^m (^iim).

1. 2. (2|c^mgp • $«t).

3. 4. (^»t).

5. #rX^^:T^ mrH). 6.

7. T:ff})^:^—f-i i^^mn), 8. ris^)^ij—r2

9. m^Mts^(ttSPr). 10. (^

W' n

mrm (4) m 2 (5 ^ m/m 1 \3i 0 mit, mM0:/^mmit,

(ffl03l@)

(6) ±«. ±^i!>s.

(ti-io^g) mwm (3)

(7) ff;^. itms. ±mm, M1 MM. B1 m^s.

3. RAPDjfelZcfc^^^r

1) DNA(Dttaj

^ J i^ DNA 5g) ^?^f^^^*C^{)#L,CTAB(Cethyl triraethyl ammonium

bromide)?fe2);^^^,^^yyL./Co ttffl $ A DNA DNA U.

i^ DNA 20ng/ul \Zfj:^X 0 {-li^ tfCo

2) PCRI^#

RAPD ^ LT^ 3 OPERON 10 RkPd •:fy ^

^ —PCR^J^;{t. 1 hfe/c9 100raMTris-HCl(pH8.3), SOmMKCl, l.SmMMgCls, 0. 2mM

dNTPs (dATP, dCTP, dTTP, dGTP ). 0. lUTaKaRa Taq DNA /K y ^ 7—If ($?@3t). 20pM

RAPD -yy^-r—ioXXf 20ng DNA (D lOul "Ctr o fCo PCR (C \t GeneArap PGR System9700 (Perkin

Elmer)^^^b. PCR 94t:2 94t:i 36t:i :5>. 72^:2 I /l-

t LT 45"9-^iJ'/VftV\ l^^rtofZo

S3 RAPD^tiflCfflUbtifc lOi^^RAPD T- (OPERONttSSl)

^ m OPC i^y — X OPD i/y —x OPE i^y ~X OPF i^y — X

(ti- 14primer)
5.7.9.11,13. 20 6. 8. 9. 1,6,16. 20 2

(tf llprimer) 18 1.2. 9.10,18 10 1,4. 5.15
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3)

M!±lO0v, ^ 45 ;9't?ttofCo

UV(260nm)'l'yl'5^-^5^-±T'CCD:^7pi7J;>9®^{^#^. M^MWy
y h BI0-1D++ (VILBER LOUMAT) UfCo K&ff

— — (Cfi lOObp molecular ruler (Bio-Rad Lab.) L/Co

4.

h i>3ir jMPCsAs^r

{c Ward&3^ (cj; RAPD joft 5 7DNA K(D

Ward J:«? :^tff tyto ^ {;:. rapd

m^(0^ y

N §[k

Lfc.

-tm. 2-^(D^y7.

RAPD^tfft-ct t) Unmo:>':ty y( Umm(D'fy^-7-
i--<T^::43V^T¥X 1 (^:^i-J; ^{c, ^

}\\^m

^m^mm

mi v-V-f T> hX^-'5^7X(7)|^!ilWi^

jn^i^

mz h7.^-^=yX0

RAPD f^mz^':5 < ^ 7 X ^



^;-\'-<T>hX^i--i^7X<?> RAPD ^ffi;4(Cj:§ DNA-^-^-^j-ISI/^^f-^

SM : -^4 X^ —:^ —.

1 : mM^mm, 2 : fm. 3 : 4 : 5 : JH^l^. 6 : 7 : ^-T

^ j;t>' RAPD M¥r<D^ y 3 j5j;t5 4 d^U/c.

ii5;*ii^,'^r^ (T^aia ^ n ;i^o fc,

RAPD u UM<D RAPD z/y^^ —fj^u^ix. 7 —i::-OV^T^^:^^^^-^5V^'C^

< [^Hv^^—(¥^2-i)o a"? 4m^oy7-r-7-{cov^-c{i/^>'

(^S2-2), U RAPD^tffX-^lt 151 ;$:(7)/<y ^
4 [C:^-t-J:^{::. Kfl 46 ^-e, K«fcfc 31%-efc 9 . m^<D

105 (69%) K-efeofco

RAPD X ^An^(D-:fy

ra^) ^tj—r i

TiS') ^^-±2

Els

^7X^-^#f(iNFlt 10 3Sg)

mmm^

^ylS'^T-^

^rxs:^?s#

r:^^J

TiJ^) ^ij—r2

la 4 /x-f ^ fO) RAPD (c3£^ <
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OPFl

:^S2-l /\-i' + e{D^^®tf^btL^»:;5)^of=RAPD/<> K/<^~>(:^7^'T-(iOPF1)

0PF5

k

^312-2 + RAPD/\'> 0PF5)

i:Jt2 RAPD;i(;J:5. DNA

SM : -9->rXT-:^)-.

mm), 2:m^mi^i^m), (i:im). 4: mm,
6 : 7 ; US;® (i^). 8 : (^^). 9 : 1 (^il).

io:f^ii!tr^i c^ac). 11: (¥S), 12: irm),

iJ-i-A \A:riSi)^i3—i-Z C^mfffl). 15:;^M C^±l) . l6:m?E(M).

17 : (WStBT), I8:^-r (^>"5^V). 19 : (^H^) , 20 : (g

a) ^ tL ^ ic V>7t,



RAPD t fc i;' -y ^ r > h ^ ^ 7 ^ ^ j: t>VN-Y ^ mmm m) qmm^m 119

^4 /\^t*ijxmi^ii^t<?) RAPD yt#b^fc/o motm

RAPDyy-r-^ —
^<y

^MLfc

y<y Kl^

0PC18 0 12 12

OPD I 0 12 12

OPD 2 0 15 15

OPD 9 10 5 15

OPD 10 0 7 7

OPD 18 0 15 15

OPE 10 7 8 15

OPF I 0 11 11

OPF 4 0 14 14

OPF 5 17 3 20

OPF 15 12 3 15

^ f+ (^mm%) 46 105 151 (30.5)

V # ^

rapd y<-

ifcb/co t7:)^U. R\Pdm^<D^ y

T^^oTv^jto ll^^3J;t>':Si^«7)^iv^{cov^•r{^#lt^V A dna RAPD^^ffyi{-ct §

zm^x. i^^^ryb7^-^y7nmmmmv^mm^^iszfj:^x^rz:Lthh^, ^rlx

v^6i^•v-rTV h7^-i:fy7>ttm--^u-yxh^'^mm^M^^t^^htix^fc.^J^<DRAPdm^

(cj; tt2 h7'^-i:fy7r>^i^i-^ztimh-^^tf^<^tc, Rk?\^m^(o^

fih-rwm^^'^(D^xh iy^-fry

hT^^^^yT-t Cynodonplectostachyus ^ ^XJ- C. nlemfuensis CO 2 Sfe 15 ,

^02 ^ <9 , 2

$i^TV^/^V\ 'y ^ 4r y Y — y 7\t, ^<D

{Cynodon dactylon {L.) pers.) i: (D^SS^gElC J; 9 ,

=^r f {Panicum repens L. ) {i=¥.=^T ^y 7 {Panicum maximum }^c.<\.) t \^M<D § ^

ttb"^ l3%;6SlE^T'fe'9. B<0

ur^st). ni-r^mt^'^Kmmxh^tmm^ii^o z(D:Lb

5o UM%mti^m^^mzis\^x)isL%7humz.mhfi^f^^m^^hritzo i^tz, rapd j^^ff^-ib^v^T.

U UM(0 RAPD —J: ^"i^htlfcy^y \i^y<'^~y<D I5l :$:<Dy<y V<Do h 2i%^^ib^^<y KT'

#^r^^J:«9HxmLfc2mi^ {TiJ V ^ I0—t \ is X.XI 2)

mmh'' i^y

m^tix\,^^-^mxh RAPD^tff(-J:6^^{l£^-r
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RAPD^tff^,

n, J; 9 {-. RAPDj^tfffi,

AFLP (Amplified Fragment Length Polymorphism) •7'—;^/--^ SSR(Simple Sequence

Repeats)^-;^;-^fiJffiLfc^^:9-^(::ov>T'b.

VI ^\ m :X m

1) Williams, J. G. K. , A. R. Kubelik, K. J. Livak, J. A. Rafalski and S. V. Tingey, 1990, DNA polymorphism

amplified by arbitrary primers are useful as genetic markers. Nucl. Acid Res. IS, 6531-6535

2) Murray, M. G. and W.F.Thompson, 1980, Rapid isolation of high-molecular-weight plant DNA.

Nucl. Acids Res. , 8, 4321-4325

3)^:^^P^. 1999,

4)^;|=«mf^ • 2002, /N-r 0 filS, 48(SIJ),

324-325

5)affl^— • • }\\Hi^ • '^n%ilk, 2002, RAPD(Random amplified polymorphic DNAs):5>t/ffe(-J:

iPennisetum purpureum Schnmach) 0 48(1), 37-42

: ^miEm
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2000<^

n 'I]

L CC) BRBB# P^TKi1

¥ m (hr) (mm)

19.4 22.5 17.1 55.8 30.0

1
15.9 19.6 15.4 23.1 51.0

1
15.4 19.0 12.4 42.9 17.0

16.9 16.9 20.4 19.8 15.0 13.8 121.8 140.8 98.0 84.6

16.0 18.7 13.3 20.3 33.0

n
16.3 19.1 14.0 10.0 54.0

Z

T'S] 14.5 16.1 13.1 5.2 39.0

^t+ • ¥1^ 15.6 16.9 18.0 20.0 13.5 13.8 35.5 184.4 126.0 96.3

18.4 21.3 15.9 33.3 20.0

o
18,0 21.1 14.5 49.7 8.0

o

T'r) 18.2 20.8 15.7 110.2 138.4

-^tf • 18.2 18.9 21.0 22.6 15.4 16.8 193.2 157.8 166.4 118.9

20.6 23.7 17.5 33.9 185.5

A
19.9 23.1 16.6 51.1 83.5

4
T'lJ 20.7 23.6 17.9 20.5 67.0

20.4 21.8 23.5 24.8 17.3 19.2 105.5 246.2 336.0 128.9

21.6 25.3 18.0 82.4 3.5

c
22.8 26.2 19.8 62.2 15.0

D
24.0 26.3 22.1 23.8 65.5

22.8 24.4 25.9 27.2 20.0 21.7 168.4 195.8 84.0 144.2

±tl 27. 1 29.4 24.9 61.9 15.0

a
25.6 28.2 23.3 27.9 131.0

0
28.8 31.8 26.8 95.7 0.0

^tt • ¥!?& 27. 1 26.8 29.8 29.3 25.0 24.8 185.5 219.7 146.0 153.9

28.0 30.7 25.6 65.0 22.0

28.2 31.5 26.0 79.7 42.5
I

27.7 29.9 25.4 41.1 429.5

^st • 28.0 28.5 30.7 31.2 25.7 26.3 185.8 236.5 494.0 201.3

i'l] 26.6 28.7 24.8 37.8 207.0

o
28.1 31.3 25.8 90.7 33.0

o

28.4 30.8 26.2 39.4 115.0

27.7 28.6 30.2 31.5 25.6 26.4 167.9 325.3 355.0 206.0

27.9 30.7 25.8 71.9 57.5

o 25.2 27.7 22.9 45.7 317.5
y

25.1 29.2 21.6 88.8 0.0

^It. 2pi^ 26.1 27.4 29.2 30.5 23.4 24.9 206.4 295.8 375.0 176.5

±^ 26.1 29.2 23.7 70.5 21.0

1 f\
cf'SJ 25.4 28.4 23.2 67.4 3.0

lU
T'U 26. 1 29.0 23.7 41.1 66.0

25.9 25.2 28.9 28.2 23.5 22.6 179.0 206.2 90.0 162.1

24.6 26.6 22.8 13.4 217.5

i 1 4"tJ 23.4 26.0 21.3 28.9 68.0
11

T'l] 21. 1 24. 1 18.6 61.9 0.0

-a-tt • 23.0 22. 1 25.6 24.9 20.9 19.5 104.2 172.2 285.5 139.1

±'|] 20.2 23.8 17.0 67.1 0.5

1 o
19.9 22.3 17.4 22.3 123.5

12
T'r] 17.6 20.5 14.9 50.9 60.0

-a-tt • ¥1$) 19.2 18.6 22.2 21.4 16.4 16.0 140.3 160.0 184.0 103.0

22.6 23.0 25.4 25.9 20. 1 20.5 1793.5 2540. 7 2739. 9 1714.7

m (1997-1999) (DW-i^m



10

11

12

2001^

^ ia (t:)

¥ m ft iii ft {£ (hr) (ram)

¥¥
17.6 20.6 14.5 32.2 25.0

15.5 18.7 12.4 41.7 15.5

T'^J 17.9 20.5 14.9 32.2 86.0

17.0 17.0 19.9 20.0 13.9 14.1 106.1 130.1 126.5 93.9

17.9 20.5 15.7 22.3 22.5

4"r] 16.7 20.4 13.4 42.8 32.0

19.6 22.3 17.0 21.7 13.5

18. 1 16.5 21. 1 19.5 15.4 13.7 86.8 169.8 68.0 81.1

15.4 18.6 12.3 37.5 8.5

"titl 18.6 21.8 15.5 40.3 12.5

T'^ 18.8 22.0 15.1 46.6 93.0

• w-ni 17.6 18.7 20.8 22.2 14.3 16.4 124.4 160.0 114.0 137.5

±'^ 20.0 22.5 17.8 29.8 65.5

cfJ'IO 19.9 23.6 16.0 52.7 21.0

T'S] 22.5 25.2 20.2 34.9 29.0

-^g+ • 20.8 21.4 23.8 24.4 18.0 18.7 117.4 268.6 115.5 123.1

±^1] 22.5 24.8 20.6 33.5 75.5

23.0 25.3 21.4 17.6 129.0

T'^ 24.0 26.3 22.0 40.9 255.0

23.2 24.0 25.5 26.9 21.3 21.3 92.0 167.9 459.5 150.3

25.1 27.6 22.7 32.1 43.5

27.5 30.2 25.4 34.5 114.0

T-tJ 29.5 32.4 27.5 84.7 13.0

•a-gt • ¥1^ 27.4 26.9 30.0 29.4 25.2 24.9 151.3 201.3 170.5 161.8

29.7 32.8 27.4 89.0 5.0

tf't] 29. 1 32.8 26.5 73.4 101.0

T't] 29.9 33.5 26.9 93.3 21.5

• ¥±& 29.6 28.4 33.0 31. 1 27.0 26.1 255.7 300.9 127.5 197.4

i'l] 29.6 33.2 26.7 72.3 88.5

4"'^ 29.2 32.4 26.8 71.1 77.5

T'U 28.8 32.2 26.4 72.8 90.5

^&+ • 29.2 28.4 32.6 31.2 26.6 26.2 216.2 332.8 256.5 196.5

28.5 30.9 26.0 42.9 153.0

27.9 30.9 25.6 56.2 127.0

T'lJ 26.3 29.3 24.5 22.9 320.5

-a-gt • ¥1^ 27.6 27.0 30.3 30.2 25.4 24.6 122.0 315.6 600.5 184.0

25.5 28.6 22.5 80.6 0.0

cja'R] 25.4 28. 1 23. 1 45.7 17.0

T'l] 24.6 27.8 22.2 51.5 11.0

25.2 25.3 28.2 28.3 22.6 22.9 177.8 177.1 28.0 166.3

23.2 26.1 20.9 50.2 2.0

19.7 22.6 16.8 46.7 5.0

T'SJ 20.5 23.6 17.4 66.5 7.5

21.1 22.3 24.1 25.1 18.3 19.8 163.4 200.5 14.5 130.4

±^ 21.1 23.9 19.0 28.4 26.0

19. 1 21.6 16.9 27.8 51.0

T'l] 14.8 18.1 11.8 37.7 18.5

-aft • ¥1^ 18.2 18.8 21.1 21.6 15.8 16.1 93.9 166.0 95.5 112.3

tf 22.9 22.9 25.9 25.8 20.3 20.4 1707. 0 2590. 5 2176. 5 1734.4

a) (1997-2000)

m
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11

12

2002^ mmm:

i (t:) m m m

¥ m m (hr) (ram)

m¥ Strait

18.0 20.6 16.6 71.4 0.0

21.9 25.3 20.0 57.5 7.5

17.4 21.7 15.8 57.3 11.0

19.1 — 25.3 — 15.8 — 186.2 — 18.5 —

±^ 19.2 20.6 17.8 54.1 0.5

18.1 21.7 15.8 79.1 1.0

21.2 23.0 19.1 66.8 8.0

19.5 — 23.0 — 15.8 — 200.0 — 9.5 —

20.7 24.1 17.5 86.8 67.1 1.0 10.5

21.7 23.5 19.6 82.9 78.3 0.0 24.5

T^ 22.6 26.0 18.5 74.3 72.0 0.0 93.0

21.7 20.3 26.0 25.4 17.5 14.8 244.0 217.4 1.0 128.0

23.7 26.1 20.9 78.8 69.9 20.5 72.5

24.2 27.5 21.1 87.2 89.6 31.0 33.0

T'^ 26.5 28.7 23.1 88.4 83.7 0.0 61.5

¥i^/^ll 24.8 23.5 28.7 29.0 20.9 19.4 254.4 243.3 51. 5 167.0

28.1 29.1 27.2 106.0 73.7 0.0 65.5

Cj3'S 27.4 30.6 25.2 87.6 73.8 0.0 123.0

26.9 28.9 24.6 105.2 84.4 0.0 221.5

27.5 26.1 30.6 28.8 24.6 23.3 298.8 231.9 0.0 410.0

Jl'^ 29.0 30. 1 28. 1 92.9 80.7 0.0 82.5

•t't) 29.4 30.7 27.3 86.1 96.7 0.0 208.5

T'l] 31.4 32.7 29.7 103.9 112.6 0.0 9.0

29.9 30.7 32.7 33.5 27.3 23.7 282.8 290.0 0.0 300. 0.

31.6 33.1 30.5 91.1 112.1 0.0 6.5

31.1 32.2 29.7 91.5 102.0 136.5 10.5

T'SJ 31. 1 31.8 30.5 119.0 119.5 3.5 2.0

31. 3 32.9 33.1 34. 1 29.7 31.7 301.6 333.5 140.0 19.0

31.4 31.9 30.5 103.9 102.4 0.5 57.5

32. 1 32.5 31.7 108.8 105.6 0.5 25.0

31.2 32.0 30.3 105.1 109.2 3.0 16.0

¥^/^f+ 31.5 32.3 32.5 33.6 30.3 31.0 317.8 317.1 4.0 98.5

30.7 32. 1 29.4 82.6 69.4 49.5 143.0

29.9 30.8 28.9 99.9 78.8 0.0 138.0

T'^] 29.1 30.4 28.1 98.3 69.4 0.0 281.0

29.9 30.5 32.1 33.0 28.1 27.7 280.7 217.6 49.5 562.0

±'tl 27.7 30.0 24.6 69.8 92.5 64.0 3.0

27.9 28.6 27.4 90.0 73.4 0.0 34.5

T^ 25.4 27.8 23.8 65.8 85.5 90.5 15.5

27.0 28.0 30.0 30.6 23.8 25.4 225.6 251.4 154.5 53.0

22.9 26. 1 20.7 78.5 76.5 1.0 2.5

4"t] 24.3 26.2 21.8 59.6 69.2 13.0 6.0

T'^ 22.7 25.9 19.8 60.7 75.5 8.5 17.0

¥^/^t+ 23.3 24.0 26.2 28. 1 19.8 20.0 198.8 221.2 22.5 25.5

±'tl 23.2 26. 1 17.8 60.7 56.9 38.5 32.0

21.8 24.0 19.2 57.6 46.6 44.5 5.5

Ttl 20.1 23.4 16.3 42.5 62.7 6.5 0.0

21.7 21.4 26.1 25.8 16.3 16.6 160.9 166.2 89.5 37.5

• 5+ 25.6 27.0 28.9 30.2 22.5 23.4 2951. 6 2489.9 540.5 1800.5

#3
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