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(10)

»*itA tts,*.' HfflSl#*

«»[ass"

I m

690.4%i3J;at286.8%, Aif;^T-n69.2%i3 J:lF417.7%-efe !3,

3Et420.9%, A^f;^Ett32.2%^n•e^^W®Jb•C43!3^ 3EK:l±'<T>t^r®«S

n Ml 3

zn^s, ®»|iJffl'?®!)S:$ti.5^ft4-?'«S«(C««ibfe:5Si:br-fe;i'

(»UJM;i-;!f3SB) t^v^TKgi^ff^ioTgfc. '-''bii>b. :ti!o

i: J:

bfc«^®r =r«lM«li;C-oVNr:t;!f3 J;®l:t««iW«ff%^fe®r-|get-5.

in

1. susxaiH

tt®l42001^9^ ip 5. IIH S T-«as b&.

2.

7^:!!f:;^«J;t)t:j-^f3it^«4Bi!r<-fe»aSeb, -en-etuSiHFBSmm43J;tF3iiim®i5^^^abfc•

bfc,

S1

7m ^7Xfi pH

(%) i%) (%) (%DM)

tiS:D 18.7 690.4 286.8 3.7 0.1

21.9 1169.2 417.7 5.8 0.3

3.

K^E:&43J;ll«®-&fiSa2CS%bfe. K^^400g (g|R^*^3.4%DM) 43J;UtBRSOOnil (SJS
•&*¥9697.3mg/i; ^a'&bfe4.®K:, :t:!!f33200g (ie»*fil63g),
:^208g (je»Kai63g) ^^n?fts-&bfc. sfc, st^aa^b^ytfaE^ia^bfe.



«2

1^-S»A/ mm

(g) (ml) (g) is) (g)

400 800 0 0 1200

3h:;tf=iE 400 800 200(163) 0 1400

400 800 0 208(163) 1408
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4.

tt®«E^I21CS5L.&, K^^R^:S!ti|s|•SS^L.. (7i'<JJm, H«360ciii', «S6cii) C«

ffli)S*«.C)5:5J:eC3E«baH«S (•S"y-'i-, $«16.5i) (fCS^^fca, 20°C®ffiSSrt-C550
mitain-c72»Ha8aa,b, gtajt&^a4'®T>^-r«s43:?.i'^'-i)»^»iis;^»w-ca!i^t
fe. #»tfer>•E•=Tftt:^V^•ttt7>•t-TJfa$8grt®2N SSffiSOml ^
Sai«-caa«t)6:o i5tE®tt24»Hi5S(c3SaUfc, Sfe. !eMSSrtC#9bfc7>^=7'4illRtS
fe». Ki^«ST»CISajKT?ii6»L.. «g7J<t:»S?U&r>^^raC•5^^•C^.«ISl/&. tfitz. u.
sigjm®WKa^»® pH ^«ftiAU'>A}ssffl''a ph (aasiffw®!) -e.

u Ajssaj-^gs"Tj^tfe. mkmti'eMRmTjmmbrz,

ws

7X17 JSfitt ri'Vji'iSS

EI1 KKSttODftia

17 iKSfc<ku:^S

1. TV^=Ta«fcJ:0:»«T>^=Tft

7>^-7me.'&m, »^rvt=TS^03C5nt&<. T>^=.7asi;:-:>v^tM®EK;lt'<^-if
3E(45.4~15.9%»Wbfe®C»U-C, /^^f^Eli31.4~45.7%»SIU, n:tf:^EIi, JtBEJSiW

^^f3EKtt'^fiV''aS-e}f»L/fc. $e.C, Mabfe»Br>^-7fit:oV\-C4.,
tf»fiaE, 3l•if3EKlt'<T>^=T##gfi4^Pi•C^^fc. ^l)-5»ME554.0mg, :i-if3E438.2mg,
n:!f;^E375.8mg-^feb. »MEKtt'<i3|-^}3Ett20.9%, /?^f;^Ett32.2%WeJl/, Ail:^E.iftiS

E-C®»»M$SrtC7lcais«Sl/fcfc«), ®»t7j<;«ttiiSigvV'T>^=7'i)S7j<a4'C»«¥U&CJ;
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0-24hr 24-48hr 48-72hr P«3a5i^}t7k
m l^gi5iJfer^7K{i®^^»l^lc{tSbfc7V^-74IR@7jcTi5feifb
ft^(D

03 »nTy=E=.rM.

2. pH

HJSKffciiWS pH tt. 3Ei;t8«±ffl7
;WAUtt45^Ufe. ^

^i:S^1-^i;A^il'e.ffl^7^T—e£Dffffl4S(fcaat:«-«¥1-5" i;$ftT;6!), R^^i5J;WR

WSSK8.5, ;i-if3E8.4, K•^•?>•?>iS^^±#i)S^^»

eitifc.
9

(2001)

—A

J7 -K-^ -Q-

12 2 4 3 6 48

^3S^fi(hr)

02 7>=E=.7mm

S3r:i/=1E

60 72

E 7.5

»TW

ISI4 pH
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3.

mmmt\mm\:^mx^'Drzo §i7^tt3izi:sfe»±^b, M^E4980rag, tis::i
IZ4659mg, >'N';t?:J^E4074mg-Cfeofco E7?6.4%, ^^:ff:^Er'18.2%(Dmifi^^tl,

6000

a 5000

m 3000

nnm^
n;^-:jtf3lE:

las r>«=T»asia

»afti¥ttttK;i5UTn:3!f;^tt:fif3K:l:t^i!52kttS»t«:*:«*fi-e»l.7<g, «7ktt4^-r$*

fi-t-»l.5e-cfeofc. znztif^. 1-)5:tot,J52kafi

ir3®;&4SKv^ffitt4S^tfe. 4-EI®lit»K;i5V>-C, iKTKo«KS^»o pH

fe-5VM4^nK±ffi«&ise.:.3i:»t)n54s,
&. tli, iBT»fflttK}i^»f®7>^=7SgglRfittA5!f;^Ei)S3|-:tf3ECtb'<'J>«:i>^fe. #«

T>^=T»«IBSt:oVNTIi:, 46^21.
•rvN<£.s45fc3. tii,
«®ffiMSC^VNT4-atfeW b•t^^ <

V 51 ffl 5t ®t

1)ffa« • KaijMSga • ^i^mm • 1995.

4W±tt®, »«SKWffl, 33, 93-98
2)6»a«-^ttSlg-ajatt?-»«ffi», 1998,

m, WMASeCm. 36, 8S-90

3)#a«-«&*«A-#miS®, 2000, SaaSKg!(7)-b;i'7i";-=>-i^a3l-iJ3#B®IISEiSI^
S<tWailK®»®lftW, »«SK5fF«. 38, 50-55

1997. ±«s««-ffa, 241-243, »sa
5)±«:a-SfffiiHagfl^f(B, 1997, 196, IfStt

6)wa«A*B«a«ffl««, 1998, RSA^sfflaMffl®^§|g, 79, w0«Asa«ssffi««
7)£l:i:&«, 1995, 26,



y

(11)

«s*iaA Its** iRa«#* ^iia«*

I m

ft«a^I^:»S4.^K^ti!ftBJ«# (BJ«#) X-&Z*i}3<on»SUi:bX, 1>- b 't' + tffliK Offl (A
^/;^) S:BJ8»Cffl^^fe^i•&®iKfttC^^^-Cia'^afe«)^tSE^bKI!^^£^f«:t5fe^:^5WT®^e«^;So

fe.

1. SS!ft®$aMI±:i-if30.19kg/i, /^;!fX0.09l£g/J 7-'tif;^i)S:tif3®iKl*;»'-Cfe-3fe.

3. 3l-^f3Et:it'^jfecsa±#!6iecu, ll«eita®e-^»®s

a(i;i-if3E-C66'C, n-sxs.sis'ctj'iisxs.ifis^msh^tc,

n Ml 3

s«-tf«sssn-cv^«. -s-b'?+t:®iffit)ttT-s>5n^f;^®«;Stt4tfeWrafe», »a
UrfflM U^:iS^®it«^4C:r3^,^-C;^-3!f3 i:lt«bfe®T-«S-r5.

HI

K!il4, 2001^9^iP6,llHS-el?a6t&.

2.

«iS«#®»aft^tttt««iKs^ tfe,

81

tK^

(%) (%DM) (WD (%DM)

18.7 0.9 0.19 0.1

ni^T. 21.9 4.2 0.09 0.3

3.

K^E«-J5<tUt»-&fi4«2Cwtfe. (ajg$fi3.3%DM) i:BJ»a®®-S-»tf*«-65%S
SC«:aJ:dC, B^^3.0IIg t::j-if3E-e:r^/30.45ltg (SgftMfi 0.36l!g), A:tfXET-nif:^0.4
6kg (»«fl0.36kg) s^n-ensg^ufe.

*ssi®E%«iii5ia%S * *teg»SBKei«



S2

n-

(kg) (kg) (kg) (kg)

3.0 0.44(0.36) 0 3.45

3.0 0 0.46(0.36) 3.46

61

m ( )rt®»aiiti&«mfi.

4: s«i:^s!c

BA^^;B]S#ffl)i^»S'^S«SEft«^^ffl (St^PxSa

sa) lC3S«tfe, 25*C®fflSSrt-eTii'60.45 J/inm-eaSiU, JiJS®ffia:feJ:U'#fffi$nSSa4'®

7'>^-7ffl«KSJ;tK##6T>^=T«K:'OV^-ca««)Cil«U&. ttJEtcVbJgtrtC

S®b. WbSblJ:211I, iBE®SStf30°C4TStoofe|®Cffofe. ia2K;S^1-i:i5 t)«JEft«

liaM<ie»4»e>liaiWti«t«-e41«, lIii«J!)iStA»5,21alBflJ!)SUt-C-«2M, 2lHli«Jt)St

4»6i»TWSTJ43«0i:Ufc.

TT^y
—Km

Miiig

IS11 /h^j£Ee^b^i^^ti(omiS]

tOtJiSb

@12

2^

W\)Mb

3^

5. iiasE^s

7X^9-, ^aa, M, ph

^^T>^-7S(i6N Ml50ml 43<J;t)^100mI ©2® h 7 bfeo 5ft

®{i«Jbstr hi;:3imbfeo UpH U



62 ^39# (2001)

IV

1.7X5^. m^s.

pf•^I43V^T^, 7^•:^^:;^Et±3l-:;!^n|Z<J:t)^»22-35%l£l^^tT•^M^iS•^rco ZCDZtlt,

ha 0.25

»i 0.15

03 Tj^i^

• ss^^
D1IS]§«9^£U

• 2iBi§ist)3eu

B»T«

X±:ff3K

imm mm zmmss zmm amm ismr

134 @ffia

2. ffls, T>«=Taafcj:t*»«ri'^=r«

jiiE®sifi®a»s05, 7>=e-Tmm<om»^mi:^vr^,
lil-7k«-t-^.)i^a®ltai!®v>t.®«^Hv^»BSKtf^<aiT, «Soil}T4#v%" ii^nr^b-

0, 4-0®SSSICj3V>-C%HJSK, Ilslit3J;U:2llia«)t)«uaffl«)M®Sa±»tt. n:tf;^E4S3l-:tf
3KClfc'<*iJ>-5fco ife, t:-i'W®fflSC•:3^^•C^)lM®t:—J''r-d-;!f3Ktf66'C-C-&o&®C»
b-'^:^^:^E73°Ci:B^^ft•efe t), i<O^0SiMi:—'l'$

48°C«-?±#As»i«.nfe. znfidoztit,

TUfc&fe, ^t;!f::^E®»att»4»®al!li)S:^•3!f3Ettt'<|g^c^Tton•r^^fec^;&5^bt^^s^:
#i6ns<, Sfc, S®
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fi tS i: ^ a S tt $»AS ^ ^ i,. o o
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il3Bi((B)
tt) ittiabsb

06 r>^=T*a

mmo:)mnu&isiivm^7>=e:-7&imKmLtzo mmmmt. mKis^<o&mt^isi.m<os
;^^f;^Ett:^•if3EC^t'<^ff••^«iEfiac^3^^T29%. mmT>=e=.TMX-

t&C ^:li,aatt®SS»is|a^C^fto^^&^ e>na.

Wttt, l«J;t4a»ffl(ii|qliiSm^nfe. zcoztiP^, l.'fc#«T>t=Tat:»
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7000
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>^5000
m
1^4000

i5S2000

(2001)

• mnm.

^:iri}nE n?&7nz7&

m?&7yK7&

1^ 2^ 3^

07

^tt-

3.

U, :^/r3ET-174mg/100gDM r*o b, A-;?;ET-45mg/100gDM T-fe ofcopH

l:t-<^±^<T^L, mrm pH (i:t:i;:3ET-8.2, A*:«?;^ET-7.4ffeofeo pH ifiT>'e=.Tmmmm

^mi3:y>^=-Tmmmmmom'pifi^^titzo zoztit,

S250

l[HlSi;!Jt)£b 2@gt0!)£b

08 T>^-T«§23RaS



B

O,

9.0

8.5

8.0

7.5

7.0

6.5^

6.0

'•'Jkr-^Aj

l[H]S«g03gt 2S]S^»)£t

g]9 pH
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4.

tt. *«i»®#^(4MEHSs»4>e. im a«3b&tt

i!)^•C«^l>4S^tt•^^feilS, i^T«K:(j::<-^f3E'?71.1%,
XS.X-62.S%t^t3

t-»:i KCtb'<a£«S^!li|S®^•^fe ^

4•lslfflK^sc^5^^•rd-;!f3 ET-iiei aw b jg tacDsatt±#aa«c:T» L, 20@ia b jg b!>m<D
ffiS±#a«J:^e,n«:iPo&, BBSe^C<«£baatttf j;<^to•C^^SC^)6»

A»to6f20B^ilJb®l/JI^^MS±#<|5Kt^^^»e.n^5:4»ofe;:i;tt, 20BUJb«b«-CKd-if3E

J:#tfS»R;»^n:i-if3EJ;®*«8»«#^C;fe2i)'4tfe. Sfc. a4»K:»f5»S¥«eittiis^
n;!^;:^4l«tJ20%•e:^^^J:btt'i>'5:^^"^:Sn•C43b, ine.o^i:4>e., Aifxg

c i b «•«¥ s n&t ^ e. n-5.

100

^ 90
»<

* 80
*

®70

60

SO

mt

-

SSiie^ lilgliiiojsi/ 2Blgiai!)£U

BI10 «»««««

»7K

i;cj;baatttfasc#$ft, s®±#iS55t^:iib!I^fttta4a®at^ltfa^c)S;ofeijgs, waft®

tit, •»0®K»^M*J;b«JSftC:fe^^•t7X«•MB<tbfegaM®fi3bs
•s-efesc-ttfaKT-gfe. bipt,



66 ififfiSMSFS ^39^- (2001)

V 5i ffl 3t ®i

1997, 241-243, WStt

1997, i96, itsa

3)##B||, 1995, 162, fiScB
4)ata%ASS3Si^Sli««, 1993, 79,
5)*M-a, 1997, 286, axa
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(1) h7>x/N--50®tia8tai:®tiri^b^

^ill®^ Kie€ro« -s-sm

I s

7 (.Digitariadecmbenscv.lTinsviln) $£j|^SfflV^"CSS^^SI#T

K:is It 3 se«s8ifi lt««SW

1. !)h5n^-nso.og/kg'",
86. 2gAg''" t s l-^TkifS i£^ b fe.
2. in h5>;^n-5ffi^43J:ir^«->-«e?^n-en60.6)6. 52.4%};

;^n-7ASffin, W)«ft;«««BlST-li-en^n4.97kg/day, 4.93kg/dayJ:iggK®ffl45^tfc.

n Ml s

fc, iitfcnrv^So ^

^>hC)gfflbTl^<!e:>BiiSfe5. 4-111, »M«t:i5V^•caS^t, a5«^^®iB®i^Pe.mS}^T^^5 h

ttbfc. *|gr-(4•e®Ktl«8tfit^«^s^b^c•3^^-r«&•ra,

1 . ttKK«

2001^8H6H>(iJt) (S4HS[44a) ,
®4s^^,

2.

«EM€«a§gffit=4slSttKbfc. h7>;^n-7EB:#»iiS5, 8, 9. 13^, K^M!i&tt:«482±

44.2kgffl^)®4M^^, f^^->-Kli^»AS8, 8. 9, 13ffi, BC®H!lS«:«524±26.5kg®^,®>&ffl^^&.

^fe. ftlS*ttg?L«-?>«!!g5Rffi«i1.®%®f£ffiV^)fco «:i5^S&*i4, ««®»Sifea»5fctoBrtS:

3.

K^SSHtt, SliaWHBH, " "C^d'Sofeo I-7A-5Eli:2001

^10M1B6>5.10^193, ?^^->-Eli2001^10^22Bi(>e.llM9a®»HCIIJSbfe<,
K^*-.®«i|4|&#(i, ^E«tSK«®*-«&#tb, piJi/i'- (;^i'-a«ttS!;^ttSFC1830S,

fi»ia«iciii«»fi) tJ: t)«iBfb-t:te#bfc<,CPC:^v\T(4#ttlSlitil4®CPtfi2X(;'5:.SJ:dt;RS«
JDCj;t)«iE" bfe.

iS&4;&ai4, «ffliiST-.5g«tlB2El, b, «ffll±«&4*ilK;lll«bT?ffl



68 it-fflsaws ®39# (2001)

4. fl-tfllS

RlCKIfeCttbfe
tfe.

1 iE6iiAsfe<t=TICj3lt5gtia®tfii:|g!B!l)Nft^

in vitro^mmitm JDM 63.1 55.6

CP SDH 7.5 7.7

kg/day 8.19 ±0.52 9.42 ± 1.43

M " so.o ±6.0 86.2 ±14.2

in vivo^^^it^ ItHH 60.6 ±1.5 52.4 ±1.1

wdsy 4.97 ±0.34 4.93 ±0.75

ftKK«®CP(±, h5>X>'N--'5ET-7.5%, 5^^->-ET-7.7%J;l5ISIlI«fflii-Cfe^fc.

®iftl«iafitth5>:^n-5ET-8.19kg, ?^^->-E-C9.42kgi;5^^i'-Etf

1.2kga*®<i>ofe,tt^je. "'ffl*;^X^'-0®ai(:&ffl^^fe;4a«®?'^5'-K^C<t5l^iS^^^(i6.5
~9.1kg®ffi%«SiS, -H-We.'^' ®4**SSiJ'f l/-i;tC<fc3tCttT-tt6.3~
9.4kg®^e«aB^fi^«eLT^^•5<. «Kt=,

fc, l«Sfc^)S#!l«S^«•^i±ftst^®«:^S®a^^is»^fe«). ttl8«:*Sfct)®«tl«®fiC»gt
5t, b5>xn-9Ef"^->-E-etL^n80.0 g/kg"", 86.2 g/kg'"'7&^fe, H^attiS^H

aeip'"®«^SiaSS5«4^®Ktia**6.54kg, «;W0iMa&')$g»5«fi61.9g/kg' " (ftMSOOkg
8H^Sft)^±IIIoTV^5o-H-^je. '"fcJ;%4a«ffl9^^->-»?®«^T-14,78.8g/kg' ",68.6g/kg' ".
71.7g/kg' ", 56.9g/kg' "i; VXH*), CJl?>®ffli:tb8E tt^i^litgft® h 7 •>

in vivc^^mwa, h 7 >XA-7E60.6%, 5^^->-E52.4iSJ:, SSSMV^fc^i•(bKil^3i5^,^

TI-7>xn-7Ettf^^->-EC;lt«Sbr®nfe;Setl}B{b*S55tfeo awsnatin n>o

h7>:^A-5E4.97kg/day, ->-E4.93kg/day

J; ^5>X/^•-7Ei:^^->-Ettl^lg*fflffi45=^bfe.

in vitrot in rjVoOlgiBJi'fb^C^Vi'C, h 7 tE'C/d vitro ibS63^1X, in
vjVoSg»aft$iiS60.6X, ^^iz-E-rfD ntro ®»5«<b^ ^55. 65!, in vivo ^^m^bWiZAXS
&-0 feo M^ai; in vitro t in rjVofflKtlii-fb^T-ttSJSgS®'!"tlliS>S 6^, bfeo

'^El, •7-:ft-CJ;SaH««®®IS-¥>jn siti«mS^SfibT43!), l£ftgBl«i:iS-fbg®iiaK

V 11 ffl X iR

i)jii*K», 1998, ®»ais^®«s«««tttma»ac43(tsiPiffl±®i,i<oiP®pai8ja. h??i
:, 28(1), 7-15



2)ffi?-fiK, 1998. 28(1), 16-22

3)S®^t • 1996, WfjtaWaa3M®SW«tti;ft«tt®tfc«. i>f«SB:W«,
34, 101-104

4)aB®-JII*«1f1997, Pjs-itariaa3*afflmia®avM:J:5«SIB®I:bllS, ttMSK
St«, 35. 113-117

5)SB^I • 1999, h7>:^n-5ffl»Rai)Stt, 37, 87-90

6)SBS--9'SBB»-)ll*«1«, 2000,«f«XS«h7>;<n-7i:®Sf»t;ai-av^l4ttm®S«,

»MSKW«, 38, 68-78
7)«*S, 1971, lr»«S6E!^S, #»fi

8)S«g^, 2001, USS

9)g«&®I«®Sfp«W??6. 2001. aiia«»®S«i¥fBif-f h-y-yi',
10)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

lUfiijaa • mm• sfunn • i998, ai|^t:43it5^^->-e¥i®ss8?Afii:

i«<b¥. mibms.t(om%, a*®, 44(3). 248-254
12)tfWaa • • N»«, 2000,

5-f r-y-i-u-i?®i®SAa:fc«|ii4fiK». mit
46(3-4), 254-260

13)a«:7j<B#a#7jcaft«^«««®, 2000. B*«ia«s(s • 24. cfjfess^

unmsii: xe*®, ¥*«s
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I H i^

»ttSl?iT-&a^->^-> (.Simex japonicusmtt.) Sr^X-y haigC J: b , ^rtg»;'iJ b^KDPX*
»»J+MDBAMSiJ4aSKilt?St5E (JJITDPX+MBBAE) , MDBAiaSilS:*a»?fetSE (tlTMDBAE)
tMSE^ISai/,

1. «il!!!aE-e4.3e. DPX+MDBA
ET-l.ee, lffiBAE-C2.5ei;B!¥fflfflatf=¥i'Sf->«®4*4Wi®Jbfe<,

2. iS®aET-0%, DPX+HDBAETf22%, MDBAE-ei7%-C-»^fe.

n Ml S

DPXTKfflffltMDBAJft

S^?6»Xa^)SS'5:•pr^^5^J:<pe>, «>«»(:ft»«=¥•>
^ ®-f i'i; iRSIJ-'i'^ ^K^aiS t feK»»a®ttWASiOST-& 3. c: n «"C =¥

->Jf->t:»tTMDBA«SiJi:DPX7j<«SJ&2^affl-r?i»ffi" . DPX7X«9JtHDBA»SiJ4#^t:3SSt«!tfli
tS»»" K:-:3VN-CtfeWtT#fe. -f®

It, B!^£»jfflai^actt^abiat-5aT-f8i¥»jfflaAs»m-?'tt5E^ts«t»ss:«*bfc®-c«

1 . K»4ftSJ:0K8lfflfi

2000^3Mi»62001^12^S-r,

2. IE®K^
2d00^3Mlci4'i»«SSiS»»rtffl?ttJ;b«bSSlcfeJf=->if->tti£, rtg25cm, S^f30cm®:4?-y h

amEli, llllii[5fpKFt:DPX7jc«»J4ifi«t, lHHa®2|ilii!c^PWK:MDBA«SiJi6Mt«:&&SrD?X
+MDBAEJ:U, HDBA«Si]41llliC?St5:$iS4MDBAE, Kim»iJffla!£«t%V^E4«®aEi: bfe.

J;bgl®J;-5 CESbfc. 2000^12^21 12^27
B CDPX+HDBAE®2lalatifli b&.

1 «l#ltB#tt*lcJ;5ttcoES

100g^?i lOOg W± 200g 200glik± 400g tl*

8 10 9 27

DPX+MDBA E 8 11 8 27

MDBAE 8 9 7 24



3. mummwmw:

0;|tg{:: O ^,^ T ^ b & o

71

^2

ai$j« • ftfflasp

MDBAjaSiJ vmnwA^

UfiKffffl ©««««.
S»;OJ 6 mso B Wrt t liili b-C iP e.-M b s r-®Mli,

DPJbkffiSiJ x)i'^-)]/mM» T-fe haK^fiSSaciStt&KSb, T5^® •

yiJ®!)m~4aMfflt:»?So fflbSR*21BmrS-e.

4.

T-, 10a^fc!3Ma^lOOin7^1000{$if&IRU,

5.

U,mmm^i±\ ^^^&l^V^T^5j:^50SP^PiT•;(lmt) t, (N:P,Oj:K,0=20:8:12)
h®®a^^ltfil^fcb®jilEfii)SN^i9'-e0.9kg/a{i:&^ J;-5SSIEL/fc« f ®±«

As$g^ib:fev^cta^3, iil:i^^7Jc^433^ofco

6.

^^mm^Wl^OZOOimZ^ZOBlZir^y h«t

mhb, M^:^ai:bTtffibfco 1?|cS®Ji»D^^^i:tt5E^^ML/feo
bfco

HbfcEiiMSETMi, ^^SI2®^Si)Si^<^9'^bTV^^o

1200

1000

800

bo

Hil

i
m

400

200

0

•mSE ODPXiHDBAE OHDBAE

A

A

A
A

•

•

•

•

•

•

• aA •

»I<I

A

A © ,5 ,5-* ,J, ^
>:< A A® s<

a !< '-* ©
^ ©© ^

©
5< 5<i

^ »I<^© 1—© 1

50 100 150 200 250

El 1

300 350 400



72 8B39# (2001)

a*^-ca#WA>?.l:¥10AM,

ffliscftip 5.l^ga tr^i t) i(il!iaE^»;-C688g.DPX+MDBAE^«:T-216g,HDBAE±tt;-C384g
•efeofco DPX+MDBAE, HDBAE-Ctt, b ,

gCi !)a®«WCA5 l;r^^S 5,nfe.

S3 ^ (e)

100g5fe?i
lOOg \>}.±
2oog

200g i:x±
4oog

71 ±14 143 ±23 257 ±53 160 ±83

DPX+MDBA E 71 ±16 142 ±26 251 ±62 153 ±80

MDBAE 70 ±13 136 ±22 253 ±47 148 ±79

MSE 606 ±166 714 ±204 732 ±299 688 ±229

DPX+MDBA E 226 ±170 163 ±163 268 ±141 216 ±163

MDBA'E 347 ±179 334 ±138 487 ±132 384 ±158

•^100gifegSttM^Wt:J3^^•C8.5eC, 100g«±200g3S8ll45eK;, 200gJW±400g5l5«tt2.9eK;,
tbt4.3»aac£*b'C«!),'J^Sl^«l5Jr«)!lDe^ttBi)^-pfeoDPX+MDBAE^»fflJi!!ra^¥lil.6

e, HDBAE^«i:l±2.5er-«fflaEtlt«fC4*Asai«Stl&Ct65fcii>3. bfrt, ^^l;*®jiV^C

mtbr, ^aes^&ffT•c•l±asrffl*^afflJ:a'5:tt?^t®a^As^l:l^c;^:, al:7Kea^n•c^^fe

S4

lOOgTlcii 100gJ.:i.± 200g5t<^ 200g i:x± 4oog

(^) MJiE 8.5 5.0 2.9 4.3

DPX+MDBAE 3.2 1.2 1.4 1.6

MDBAE 4.6 2.5 1.9 2.5

(%) MSE 0 0 0 0

DPX+MDBAE 25 27 13 22

MDBAE 25 11 14 17

4-lfllffla^T-tt, tt5Et:Se.«:iP-3fettt>4*tfWESnTV>«Ct4stoi'-3fe<. Sfe7c®»®affl

nfe.c ® j; 5 t

ipi, DPX7j<«»jj:MDBAE«a!iSisa»^to-e-te»a'fet
< i±MDBA?ft?fiJ ®tiCfli4.2^«±«lfC43;:'Si:d!e:>®tffe5t#ie.tl.fc<,

V 51 St lit

D^OJiSlS • »EBIEf&, 1992, =¥->*->S®ft®i;liSKt, WMSttW®, 30. 103-108
1995, :¥->i(=->®»»®a<s4«tt, ftwsKwia, 33, 141-144



79-81

4)^jini3fe-fiii«iffir1998, tt>«sts

iH«, 36, 121-124
5)'»JII(i5fe-#SE0», 1999, 2a«ffla«ttKi¥SiJ®SS;tiC?);C<tSSf->=¥->®B6Ki,i+«ilKW«,
37, 91-94

!3f?8*Kj: XS*®. ¥&««
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I M m

^-r>:f^7. u-i^4, , o-xir^x
r7-y--yj-j r f.7 Tj im^-'Xu—A^—)V'7-y7'V--< u—
t, 8^aMMffl®^^t:J:5/5-AD5^>•SS^Dfll»(^•o^^-tM^bfei:C5, ^®iiSSIi:«cDJ:i5t)T-

fersfco

1. ''tC79^-y--f W-i^T-lt, ;8-AD5^>^aAS)Bj4*-eK«)gS&!)164/ig, lfia«H8aiPe.24at:

7jCif!-^«l»1-3.

2. 3¥ttffl/3-AD?^>'g-fittB«*-C$g®|gSfet)92~127>ug
X-»^k-ifi, MMHCJ;t)4a-!:-ia«*®60~90%, 8a-e40~60X, 16aT-26~605Si;}t»bfe.

n, T#I«tt®iFS4. SnT^^a. ei'5>A®

•S-i'u—i', SS^®

s3«^'T-li, SWaPgfflitffiC J;
o r/j-;i3 n 5^ ^ t 6,, *-T ::^*±a!^»;ffl;8-A D 5^>

5;i^«Sbfe, 4-111,

fflvs tTD-;i/-^-;i/9 'yy-tj-t- u-p^m^^x, 9fM

1. SKI : n't>'}'V-'< i^-i!lztHi-?,^-tin^>t&(om»

DSJES^ira

B!is|-*li, ^5 WiJbm®llHli/iJt), ^^Saa62H®:^-ya.^il^£ffl^^fe.
®js|.^li, ^(iJOIibm&e-feCttlcniCifflBrt, 400ga*-rr3y5;^9^-vi'7-f;UASafflS

CIS®, ffiat^iise.sBWLfc, u—va, wjsswm, 8,12, le, 24a4a6stfeo

tT^i'>5^ii1^fti®bt:J;^-riS4Am®l^>*-;i'S#t),4am®/3-3!jD?^^

>satebfe. u-y, t;>Ttv-;u-En-en3sa-ro»sab, ssr-^mc

««b&.

e.®:&ffi^'csjib-t, ^^i|s^4y;^3;^l:>®x^'v'-;^^®•cJ!^lab.
'\+-y->-r-»tBbfc. »ui®(±, o.45wiiiffl#7km^>7'5>7-f;i/i'-i£abfes, a

D-7 b 7-f::>5:0 fe. >-;i': D D =85; 15,

a^)ftS453nln,aEi$l^ll/Bin,4.6x250^ral0DS;^J7A^£fflV^5!3 5Aaa30°C,ttXfi20^tl•C•S^fibfe,



2. HK2 :

;U5 -;;ri^-t' i: tfco

4®#^. h ^ 0^573, 4[I]S^-eil5SUfeo
iti^l20cnix^^l20cmCD-y--1'XT¥S-i:t::3f@To|igfLfco

it>7*;i/CD^®l{i. 4, 8, 12, l63i{cmStlKU;i/jli=iT1f>:r^- r[^g22inm, ^:a467niin)

;(|J Dm !D 1 iff C SIJi L> fc o

1. \^-V\Z^\f^0-tin^>^1t(D^^

//g, 43M-?143^ig^i^'>U, 851:6^^16M{C:i)^(^-nin0^igtfJ^T-ft^L&o

43itr65xtgi:)^Wf::l;b^bT4giJi.aTtri)gi^J>bto

t:>7t^—;i/(i,D—;u^—I/—61:>^—L/fc%®T-{±

^^tmxtn\t0-t}t3^yifim{pt^zttmm.^nrc. ^fc. m«:6s^^^:nrv^n^^

~^(D\y^ji^X'm'pt^±^^zttmist)'ontzo

s 160
o

A 100

£ 80
•R 60

4 40

m

1 L'-vf3fc(t^,5-:5n^>#«0}t^

m)\'^f

• t'VHV

2 . n~}l^-)U^^:^y-^'i

W, 4. 8, 12, 16M®3MO^i^.^r4Cov^•r:^t^^^^Ff^^3-^ofeo T
127.3^fgT-^oti)S,



IB 39^ (2001)

1

i-yzL^t}

\^m)v^-7

m

4® 8Ji 12 ii

124.5'± 2.0 73.2' ± 18.7 53.4'± 9.4 40.5'± 8.9

127.3'±23.3 115.8' ± 42.5 65.5^ ± 6.4 33.3^ ±10.6

92.0'±12.1 84.2' ±17.1 57.3'± 12.7 47.9^ ± 5.6

(P<0.05)

(/^g/gPH)

16 jM

52.r ±5.8

32.8^±9.7

58.0^±5.9

:^(±8i§T-^50!£, 12, 16MT-26%

S 50 • Yyyvv-V

112 mn'^<D{^-hu^y'^m.-kmt\^rz\m

4-lH]0n—;i/^—;i/^ b —J: 3^a<^/S-;*3D5^>-^S{±J^3|s^^'C^il^g^

fc!392-127Ag-e^otA^ ^iS^^Kt3j;b43MT-l^:it4^®60-'9a%, 8jM-C-40'-605i, 163i-e26'-60!£i:
5t^bfco ^fe,

7?t±, Deiv^±^D7^



•jdi: D-;p^-;i-9y7->>--f u—yicA-its/a-aoyvagoag 77

V ?l ffl s: iK

1)^«» • • *sa# • 'j>Bii$ • ttse • 1999,
m^», 52(5), 402-406

2)^JII(i^ • 2000,

Sfffl, 38, 78-80

3)ffl4'JS • 1995,

fflii», B*tt, 41(1), 55-59
4)0®KSl-®att#-«»*ltll-ft«05fl5-afflg?&,1999,l'i";T>7-f ^5;^(£oiiUfflmuifi/7oruffl

Lam.) ®t*Ci;^)^5/3->!jn5^>®affiTfflSH, H¥lt, 44(4), 332-335

TxiisT^aSt
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A t jo ^

mmn* mnwm**

I m 5f^

-J^'^7> hX^-^'^7. (Gs), ^0:^7^*5;^ ris7>;^A--5j (Tr),

(Si), (Bu), (Pr) (Dm^itil^ I t S ±

}iXT(Dt^y)X'^'Drzo

1. l^i^3i5V^TGsl3i:b-^BuhSi{i$^2^g, Tr {±^ 1.5 »), Pr (i[^g

JgT-^ofco 3^@T-{iGs {Ijrl:-^ Si Bu 1.7fg, Tr {iJfs^ 1.3fgT-feb, Pr

-DtZo

2. 3^i0Sjg^M(iGs{3l:b^Tr, Si, Pr Tr • SSS® 3 sfe,-q h

'O'k.o

n ^ s

Gsi^sMffl^tJ^^i:bT^Jffl^nTl^^o U:f)^t, M^tiMSKSASEttl bT^±:b5

m<, , Gs®^Mtt{iS±IS<t^El^::i::bs|S^ »^nrl^^o ±m^
h->^7i/•\'-X^>{)S^X^nTl^^^, :illt4l^±^ll^

Gs J: 13

nxi^^o ^0fcisb^^, M^^3^5V^T, GsCD^M^4i:4Wt4^1:b^1^it

btZo

1 . IrtSR-^tS • PPl

mumi' 1

1 .mu^m • p°p^

rpH

Cynodon nlemfuensis

b -7 ^ Digitaria decuabens

Brachiaria decumbens

Cenchrus cillaris

yuKT Digitaria swutsii

2 .

1999 ^3 H 24 0A»6 2001 ^ 12 ^ 18 B^T*,

n§As^V^±J®T•^^o ME (Imxlm) ^3Sm,

SLJ^^-TESU, 1999^3^ 24 B {::fil^ft{:J-^ff o fco Gs, Tr{i5^#g^ 1

25 20cm • p^plifiMfi^ 200g/a h btzo

^ 5mX'Mm^, mmtvxmm, U>m:feJ:t>':^3';&^n^no.5, 0.2 4octth*0.3kg/a j;9{3

rilfiiSffl tfeo



9ai^ : 79

1 ^@®H§^ti, 1999 ^5 ^ 27 a, 7^ia, 8^3B. 9^9B, 10^15 6, n^l5B, 2000

^3^ 1 B, 4^ 21 a^n-ssiiisufco ^^>>'^^§112®, °!

3¥i®t^^ti 2001 ^6 ^ 2 a, 7^ 13 B. 8 H 23 a, 10^ 22 B, 12M 18 B ©tf 5 [DllJg bfeo

1^fe^ti?fJ3l!3^50cnix50cmt;Dn K^-

h^fflv^rsisufco

N m m

1 .

1 1 tc^Ufco

Sii)^i^V^filT•^^I^L,Bu {± 9 ^ tc t o i: t< .Si t± 3 M o i:fc,

^tz Gs ©iGlftti 9 b ^j{£iP-:>fco

)(iJl^^;Sfi)SB

9/9 10/15 11/15 3/1 4/21

1 (1^@)

1 2 Ufco

Bu, Si, Tr, Pr, Gsomtta^tzo ^tc,

^n. Si, Bu(±Gs, Tr, Pr

2 (i#e)

128.8 A

185.8 A

234.6 B

276.6 B

140.8 A

14.1

20.7

25.2

29.1

15.8

(kg/a)

76.4

117.5

153.1

181.5

88.5



3 2 IZmLtzo

Tr, Si, Bu ii 7 ^®1{KMb Ufeo 10 Hlz^t

p°a^(±ieJ*3b^iii]aLfci)S. ButiB^il^MT-^ofeo Gs, Tr. Si, PrfilO^, Bu ti 7 ^ [Cl|2fl:i)Si

;^{3^cofeo-&t|-il5Il:(±.Si AS 192.9kg/a i: o i: Cfe !3, JilT Bu As 162.4kg/a, Tr ts 127.9kg/a,
Pr ifi 98.7kg/a, Gs 92.0kg/a t Gs ^

?mi

m2 (S^i)

2.

I s irmLto

ofeo 3^jc Si (iJi^DbfccDfc^b, Ehm\tm'p\ytzo



g/rrf/day

20

18
HD-Gs

16 //A -^Tr

14 /A \ -A-Si

12 //\\ \ -X-Bu

10 / v' \ A. V
8

-O-Pr

6

4

2

0 1 1 1 1 1 1 1 1

5/27 7/1 8/3 9/9 10/15 11/15 3/1

El3

4/21

81

3.

Sll4l3^Ufco

22''CJii±T'{i Bu m 22'C7|5?g-et± Si ifi^if^-Dtzo

18 ^ (g/nrf/day)
X

16

14

12

10

8

6

4

2

0

Bu
^'4

18 21 24 27

04 8!B!)4ffiaSi;¥)S«igi;roM» (1 #S)

4. m&ns.

¥i^Sl;Src)

30
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81/31

(S^8)9

33/0L£3/8Zi/L3/9
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^/m

zs-i^2
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Bs^isri2sri)(

nq-X

81/31

(S#8)9El

33/0183/8Zl/L3/9

%
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Otr
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OA
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9r4.<r/^¥)^1fCl^0l?}Jd'na'Sfl'is'JiCiTso
(lOOZ)zs



®39 9 (2001) 83

V # S

1 .

1 Gs ttt^Bu t Si lt^2IS. Trim

1.5&r-ic)l}, Prli^aar-fe-pfc. 3^iT-IJ;Gst;tt-«.Sili«l2e, Bui4»1.7e, Tr(i$()1.3e
r-&^. Prl4l^g*t-Siofe„ Si t:ciV*Ta)£?6 " Bu CoVNTttslDII 5> "
i£«StTi3t), ¥lfO!bsg^t)•^tl^*ftC^)^^TSi i:Bu®iRMA!*A>^feafti:bT,

isft®«K?«-aaj;"3g<, sfcBuli, ^w^mas.t^

<, «®M®4atttfSv^Ci:4s#S$nfeo

2.

ftK#!a®*)g»j9Elt Tr t Si ifiM<, tt«(± Tr 3bs^^^, Tr (i,

BuCoUTtt, 1 3^aClt, iRS, Sfi»*As»®*tti;it

a±<DZti^(>, SiimWiRM, a*«ttisGs SfcButtKtliRftr-ttGs

3^iae«)tAs«'i>tt«!), 4-«, «}#¥SSS«IWt5.i>5tfSi5. Trli, SBIfC
14, Bu, Si

So

4-[Ei®ie»i±)(iiazt)®*®ie*tfet), 4-^. i![«t*ttfflts^A'ie:-g-cft-5o

VI ?l ffl S: Sit

1) 2001, i-g'&tocsa, 3i
2) 2001,

3) 1999 ^3M~2000 ¥4fl - 2001 ^4M~12^.

4) )t?-fiK, ffilJII^, #fcK*fl5. *«*«, SttS, 1983, SA«ttStt»®ajSttM

2E (l)->i^:>-;i'<?-5:^^1.7*ailSa®«f4ISfi, »«SKW$g, 21, 103-118

5) mjiiii-9f*s-, 1974, «»ssa®g»tt«»wiffl»sa«»ea*rti« 2) mm. #«*

14, 67-88

: XS««,
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^jfs^20craKilT-mit, « 1Mtu^Mt) IMm

m2 (kg/a)

N ?tOi K>0

ONE 0 0.62 0.72

0.5NE 0.5 0.62 0.72

INE 1.0 0.62 0.72

2NE 2.0 0.62 0.72

IV ® m

1.

Tr(D^<^^mmm<DW^^mi, gs(Dmi^m.m.(^w^^m2\z7r.\.tzo

ink, 2NE{i4A>^5 3igiig:^}3^b, 0.5NEtt6t). ONE

it, 75i@^T«n1-^Mf^l3^^fco ^m\t, ±E73ig^"eii^int^Ml^Cfeofco mRX-it ink, 2NE{i

5A^^6iiilcg;^c{iiib, 0NIEi:0.5NE(i, 73ii
(!iS(DMm(D^m^mmm\t, emBmrnybtzo ^e7m@^t*

^d-pfco

(g/nrf/day)
18

16

14

12

10

8

6

4

2

• /T^

p
—1—1 _. 1 1 1 1 1 • m-'r^r^ _1 1 . ..! J 1 1_ .J. 1

1 2 3 4 5 6 7

urn
1234567 1234567

1 (Tr)

-)<-ONTr

I-0.5N Tr

k-INTr

H2NTr



t4DmsmnS
:

o
o

C
M

A
J

1
^^

A
*

£
W

h(l
«

W
C

^
W

W
121

rm
fm

fm
rm

im
rrn

n
n

<
i)

^

G«C
O

"i^
1^UT

T

MemmrQJ249U
m

w
f!kf

ikf



c
n n H
b

8 m

o
r

II
^

O

l
o

C
O

c
n

o
)

T
T

T
i
r
m

r
m

n
n

r
m

n
n

r
m

m O
k

0

m

5§ m 8 ^
i

^

V
Z

T >
4

o a
i

Z

V
|| N

z

I vl
l

o
..

,
'y

\

«
>

%•• ❖
\

>
,

> O

)C
o

|>
11

O

—
1

t
o

C
O

L
n

o
>

~
-i

i^
ii

y
^

ii
y

ii
^

ii
y

ii
^

rm
n

n
n

n
rm

rm
rm

rm

Q H

€

ts>
>

4



(2001)

V # s

Tr, Gs t't.t: IN Et 2N <, Sfc,
•r-tt, INEtf 2NE%±[filSC:i;t»-5fcS), l.Okg/atfaS-CfeSi:#!^^

if, ««®aW«ffl®fe®lci4, •r«:t)%S£®4liaSCtf«:*cJ:«:5KfMi)S;0J
®!t)a«t-fe-5J:stAte;&», «!)jSM?£Tr, Gs ® lNEffl®tt£BjSa<J; HWt TrlN E®?Si»
4Bia«tfg*i:«c5®tt, 5ipe,6HaT-S>t), GslNEffll£»SBaSi)5«*i;^S®l4 5aaf»5fe»,
Tr, Gsi;.&t:aM®;(Um!)a«l4, 5ii»6 6ai J:#A?,nfe, «MCi3V^rK®)tBia9E<)S«;^i:^5®li,

TrlNEibs5fr5.6ai, GslNE(47aiT-Si5o ioT, #)ffl®><ij|i!)a)fllt, TrliSi^e. 6ai, GsttTS
iJ:%xe.nfe. Tr, Gs i;t>K:S*isa<, g*{c«:.5ffltt7amJ:#;te.n, «-M®;)(iJSHbaWt;

•3V>rtt«^WAs.i:>ST-S>-5.

Jit±®c:i:ii»?>, TrtGs®S«. #WCib'lt3aigSSMEftl41.0kg/atfaa-efeSkaS$tl, IvaypmKi

a«tt.awi:#«t45ii»6 6aB,Gs®;fljai!3aMI4SMtt56>6 6aa,#WI47ai-CS>-5J:^x6ftfe,

4-|al(4, «tlSBa*6>e.»&;<iJK!)aWCfe!), 5RSlEffl;^<)>?>ffl^Jffit)a»C•^V^•tl4,

V 51 ffl A ili

1) »«:^»«H@#7kBa!SBS, 2001,
2) 1996, Wffitaria«® 3¥Mffl£W#ttt±Btt®l:t«, »SISKfflf«. 34.

145-168

3) 1397, Ws'itaj-iaa®3 W®?iS!®av^t:J;3«#«ffll±g£,#«gttW«,

35, 113-117

4) 1999, tt«SK»«, 37,87-91

5) 2000, (d^M : h7>XA-7)

®4Btt®lt«, B*S, 46 (gij), 220-221

6) DigitariadecimbeabensSient.

cv. transvalla®1#--< b—i+SW, 36, 35-39

W?S«iS : X««EK, ¥A«i
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Sck^io j; (O %
(26) n~:<ify7.m'ni^i^m<r>m'&t^mm.

#S#« SiffiSri Rttttfe

I H $3

o-X^'y^fOlgfUV^W® 43fi«, *iHll, 12. 13 it)! 15

Sr 3^MC}3fcO*lSLfci:^6. iJs 9 •t?S)ofc.

1. *ffl 11 J:tJ! 12 1. 2 ^»roW4eS«:ffi< .

e»lRft:6SiSA>ofc, L,A>L. 3 ^JfeClteftlRawffiTaSii^fenfc.

2. *W l5-S-B«»S5S5iai»-3fcAS. 3^MSrjiL.-C9;3t.

3. *Ml3#ti. l^»jKI4:>clBU-§-i5j:0!12#J:?)fe$:,

ufc. 2iasiDtft^ttcov^r^iiB15tfc

3^M®#^*jffia«B«E©iem«»e>. w^SiKMteaari^ya.titgsi-si. 1 ^^fcuzaasBjii
ofc:6S2*»:K»fflK»ilZl:ASffi<!te5«l«il«Sii^fcH, ^0cli<S:aL-CiRl:«5S)et.>5:A»ofc, 4fc.

*-0

n «« ff

n-X#'7;^l4»rtro^^^«6® 43.6* (2392ha) " S:iS», S[t)ZE< «J&StVTV^5S«fiatt5:t?

twoffti,fc»«e«sw^sitfc. rjie>®w«4»tttK#aa. riJ-y^-.

tfcliu. 3|i:ml:;^3lt5aJSttl-o^^TI82EUfco-e»e1-5,

m tt<4J3<fcu:^a

(»tr4)|g) CS-^#KT©iJ59«lfiL.fc.

1. KRKSn

K^M: 1999^5 ^A»e> 2001 ^ 10^CA»ltTj?lfiLfc.

«-0fc5.
3. «(K%«Eji,a

«i^CttLfc»8iS«. *R11. 12. 13. 15-§- (KT rW^Mmj tv^5) («2|S

rsa). («»&«). ^>-yi-y (jt®Erg.a) ©ssa.
4. Ees):i3<):vg;ffii

lESfcy 6m^ (2.4mX2.5ni). 4Hta®a«)£-CiE«L, l8ac«m#t-« 60cm Sr##l-t L.TKs#l-U. rt

«SISS:)liJ®[»)®^Ufc, PS®a(4 3.0m'-^&5.

5.

1999^5^ 19 BC Steffi 60cm 15 14

T. «A»e>i§#sit-csfc»ttT?S)!). ttfflWEK»ttA!)«aA5an, 1999^6 j s 0cff^c<.fc. m

mA>tr-ji'hit>!) 100g («»!pso*ta#) tu-c. a«»s^-cttjEL. «irot«t)lS»Lfc,
6.

SSEfi. mm (K«*60*) 4:400kg/a. ^^>/V20kg/a N, PA. KjO

1.0, I.e. 0.6kg/a Ute. rtl; N, PjO,. M Sr^rJv^Jl, 0.5. 0.2; 0.3kg/aJSfflU
fco



90 ttMSKSFS S39^ (2001)

7.

1) nsaig

(1) ff4s*. ujasa, ««a« . «3t
(2)

2)

1#ttra3E«ai8C A 5»Afe'i WU® 9 a#®a!ligT?ff/i-afc, xij® <0 rt^ijtdS 70~100cm C® Ufc i
g^CSSRSA^e) 5~10cin«3iaS-!?fT!fcofc, 72^:. 48^MTSI»Lfc.

9! 1 • aa&u:»tts

mm& g/m'

33.0 1.52

12# 41.7 1.20 m±

13-^ 44.0 1. 14

15-^ 43.3 1. 15 i^±
r^y:x 62.0 0.81

ys^i-y 28. 7 1. 74

60.0 0. 83 ^.^npS

a) WSfiUlOOg/a «»Sg50!i»g) -e»tliUfc«*

W «s s

1. Kn<0«iR

l^?fc (1999 ^) «:A1«ac#atfcAS, »7Kfl. BfiSt < . iaSJS*S:tT''iofc;65^#ffltte>

o&dS*^<, l0cmK±^a'/j;VNj:5C«ttUfc (6 18 B), ^<D# 4 lil®5(ij»9

fc«5, :»cl« IS •§-(D»asAS((!s®*gK»$EJ:») 20 B®Jtfcfc», l KiftiKfifit tic

i&<^oit, 2^^ (2000 l4 6 0ro»l»O4:tT'feofc, 4 »®;eil^(4Wt«sg< ,

0, !HSrofiA«s»L.< Jfcofco (2001 ^) 14

Ji«oSA«s»L<. 6#)iij»)is-e^;'j:A-ofc,

2.

2 Ufc, ^»&5rirD-y3-ttt® L.T*H 13 #t IS #dsjai<. ^

«!#SE^(4+'<T®WfiK»«i5A5r-tl-;'3-1 raaas:^ Lfc.

S2

B 6/2 mmk. 14 0) 6/29 mmk^O 0)

:^P11# 3 6

±m 12# 3 6

13 # 5 6

15 # 5^' -

3 6

3 5

3 5

a 1)«»AS. : ®:7:fi = l~ffi6=9 b-ti, 9®|®ff^»

2)*|iS 15-9-®«»ft§(4 6/29WS. l»S;i:R»«®fc»fT''<CfcT

WfeffiSS:«3 (CS^Ufc, IJigofc, i¥». 2^9:C33V^TWfia5Ra5ffl'5:



mm : J: (26) 91

d^-rtt::*c|5S 3 ?^^-pyS:p

^3 m±^m

:kl^ 11 # :km 12 ^:km 13-^ :km 15 -6- r y^yi-y

4.6 5. 1 4.9 4.8 5.6 4.5 4.5

2^ik 5.5 5.9 5.4 5.8 6. 1 5.8 5.6

3^ik 4.9 4. 2 5. 2 4.9 5.5 5.5 5.3

5.0

CJ1

Ol

to

5.2 5.7 5.3 5. 1

m w^usi: @^^-@^=9 t-t^9mmmj^^

z)mmm&

12

^4 mmm&

±mii^ ±m 12 ^±mi3^- ±m 15 ^ n^ry^. y^y-ty

3.8 3.6 4.4 4. 1 4.8 4.1 4.6

6.5 6.4 6.7 6.4 6.8 6.3 7.6

4.9 4.2 5.2 4.9 5.5 5.3 5.5

5. 1 4.7 5.4 5. 1 5.7 5.2 5.9

m mmu&^: ttiiiii=i-'ii#^=9 tir^9mmmM.m

$5

11 ±m 12^ ±m 13 # :^|i^ 15 -i- rf-y=^ ^^yi-y :fy^y7i<y

3.3 3.4 3.0 3.1 3.4 3.4 3. 1

1.0 1. 1

0

t—

0

0

1.0 1.0

3^^ 1.6 1.5 1.5 1.5 1.5 1.5 1.7

2.0 2.0 1.8 1.9 2.0 2.0 1.9

5)*3t:

ofco ±Rl il-§-i::^Plll2-^ft l2^?fe;6^(bTi^:y^J;«9<g::6^ofc;is, 3j^j^ofco
^6 MX ( cm )

±m 11 # :^PS 12 ^ i^m 13 f- ±f^l5^ rf-^y^L ^s^i-y ^ y-^y
i¥m 110 119 120

0
cn

•

111 109 116*

2^ik 88 89

:
CO

00
00

92 90 89

3^ik

CO
0

•

91'

00
cn

S

00
-j

S

95 93 92

96 96 96** 92** 99 97 99

m **, *:i%, 5%7\(.m-^m^<Dr-^y^b<Dm'^^i^^^'o

3.
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1

1

IIP39# (2001)

«7 (%)

±mn^ :^i5^ 12 :km 15 # T1^:y ^
19. 6" 21.4 20.6 20.2 21.8 19.4 20.7

28, r 28.8 29.7 29. 1 29.3 28.7 29.4

27.1 27.5 27.5 27.2 27.7 28.0 26.9

24. 9* 25.9 25.9 25.5 26.3 25.4 25.7

2)£«i|KS

W^^SEt r-tJ-y^-rotmiKficoifciaSra 8 Lit, i ¥»:cl3v^•r*(B a -s-rotfiiRfifi i**W

V. *« 12-i-|4 5!6*W-er-9-y3-J:!3*g|CiS:vMRa4^Lfc. *W13#-CI4*iSSBI.e>tt''j:A»-3

15 •9--Cli»aB«siiA»^fcfcJe). &<^-:>1t., 2^»;CB:*B11

•§-teJ:0!i2#(iri^y3-t)t|!!fC*SS(t'fev^A5iRais®<,5;ofc, ^PBiSf-, 15•|•f^ri^•;'3.±

t) <•«(;©< 3 ii #i3it? 12 ^tir-9-y^i. t)«=F«*^siaA>ofc^)®©^^';'

•ry, #^'V!R9A»)tiRfl:«5fi<!fc»), *!« 15 •?-«#SCiRftASffi<

* 8 (kg/a)
:^PII 11# 12 13 ^±m 15#

912**

00
cn

00
•

829 668 724 687 774

1029 938 875'*

:
CSI

CO
00

1039 1037 987

663 662 625 555'' 654 741 677

868 819' 776 685" 806 822 813

a) ♦♦. *;1«. 5!6*!p-el^^®T-!)-y=i:OWt?*'S^&9

3)Kt|l|Kft

Wfil^»8btr1^5'=ro|^;«|Rfl:®Jtg^S:«9 CS^Ufco l 15 •^Sr»< W
^»SEBTi^y=•Sr±Ia^). *IS12-§-li|rSCK</j;ofc. 2¥0;K». W^a^«l4r•^^5'3.c^J^^«

•f, ±m 13 ^tSXXf 15

# 9 KftKa (kg/a)
:^Pii# 12# ±m 13# 15#

179 185' 168 136 161 148 162

2^^ 277 256 251' 251' 295 289 284

3¥JS^ 222 214 200' 181' 226 239 212

226 213

to
o

O)
•

189' 227 225 219

a) «». ♦: 1%. 5**2p•PN^®r1^5'3•t®H•e%s:s&9

3 fFIBl®S£«iiRftO«l»Sr0 1 C^Ufco CivliffiigiBaSr 100 t LT, • iS.aoitZ

S:SrJtS:T«}Pt.fcfcW?a)5.*IS 15 #S:I»< W«*8EB i ^»:-?3o®fiaS:±@5®«iiR*Sra)
Iffcis. 2¥JfeKISS«:3fpffiSrJilHl5W«»8SH:JS:<. 3

m. *PH 15•§•tt3*M•£rt^3U-Cftt^SV^KftlRftT&ofc,
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120r
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1. 3#IH®KttiR«««tk(r*'Vi)

0:*KU#. •:*P12-§-, A:*mi3-i-, 0::^ISl5-9-.

#:T1)-y=-, ♦:A^'V!R7

IV St ^

93

o-X^5;^|43|i:!a-C«t>£<«)tSti,-CV^5®«6af1994 ^, KKSRSil^^

UTTf-yaSrW^

ttWS»-eW«SJtfc*IS 11 •§•. 12 #, 13 •§-j3J:t)! 15 -g-ttffiSttftttroiSriiS: g WCWfiSS^ftt.

Sr±III5«6:^l«sfc5:4^Sd>SrttWtfc. ¥^9SitaAS 20'CSria;t5fc»!)«WSffia#

1 ¥»:t?«^#a5l4:*:iipi 13 -g-t :^ci« 15 •);§;<, SiSW^^-ert^PB 15 #Sr»< W

ttl«asjlA»-5fcds, »I»9Sfc. *« 15 •§•<&»<

ta««:r1^y3-J:^)'•lfi<. 1 »»ti^«i;::)iiJ®!)«Ci«3tASffi<. miSfcav^AS. e«iRftJ3<l:a!
^S-msL&ar-f-y^i. <o fci6!< i is •5-Sr»< W^?5»f4iew«#-Ci4r-!)-y3.i;

raaat?. riJ-y^xio^f:, etuRS^sfiK jSofc, r®

*Hi: UT*:B 15 •»Sr»< Wfi^5RiSEH:4W®«4»&ttl^l«S-t?®«#iS«^-?fc 9. ft-tto. (Sj.

< c: t -eiRftiSia < !£-5 fc t fettfco Sfc. :*:» IS J: ?) a

V>CiAS»®U, 1 ¥»:«:ri?-y^J:!)*3t«sffi;<. ffiffid5a< ifct). tStteft. K»iR4iSffi< <6-3

fco

2^ft, 3^»:-e(4'g'«3fii6i5®Wtaai4rf-y=-A ?)ffi<, wat i¥»tN«r-!)->'^j:!)jlA>o

fco *B13#. lS•9•«mjt^S2*ft^^e>r1^•;'3.J:^);fl•SCC<.

feW«sB<!fc-ofc, *Mii-9-. i2-§-(4 3*i!J:«»e>«3tA3W#l-ffi<''j:9. 8;«flx3:A5ffi<

1 ¥fti:l^«CWsK»«E(4ri)-5'=-J:(3HtaS«sfi<. tii«fca<.

ti/j; fc r t «s#;t ?,ti,fc,

»«T(4#^ifiJffl#««sff<c}3ixTfc-'5, j!<«tt«s#as«ffllotL-C*(ffeti,TV^5. SttJilE.-'



94 ififflSKSfa IB39«- (2001)

fiJffi3^A»6 4^-C?3««®SA«s»K)'j;5C:tSr«®Lfco

" rtr•!^';'^As^ft[HSraL.•C#lK-elR®fc3cS^T^^SCi:Sr««LTV^5 . u

•e-isit)! 12-&H: !) iiavMRftS-ftlf. ««feSA5tta-?fc5

L, s<i0stt®a«-e&5«^a®. e»iixftit)C<^iEi®K»-cii3^i?:ci4fiT«si^e>tt, waros

•f, L.Tl4^iSt?;b5t%^6nfc.

V 51 ffl s: «

1)N"«»S#7K*SSSIS^, 2001, isifiizxDSm. 16

2)#«SfflaEf#W5E^* StSfifffl «10#. 1997 if. 7~8

3)S#*Ba«#m»«» •jS«:*S«®a6K8^». 1999. (actr 4

ffi). 8~9

4)*!lJI|»--(t^«-SS-«lUiffi£-S«»r. 1989,

27, 169~173

1993, N-MSWSf*, 31. 9i

~99

6)S»a-l£^-fiK. 1995, i>t>MS«Wa, 33, 113~119

wSSaTxswi
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(27) rmsRsi^j ov^t•t,;^g^^^4i:l|^^^4

mm»st 0m9m mnmi^

I s «<i

(^-isttt) teiu!iti«»Ai:aimsf«tt«4Sf«srH warn) cj3v>-c2^racbfc»)m«ffl

^ttfi^SKSiSrlSiStfciC^. -Cfcofc.

1. iu» 31 #i4<i!!<oaactfc'<ffl*s«»Asaife, 9;3tiiBiv^ffl[aiT?feofc.

2. mm 31 9 iKv^feWSSsitrsifeitzaw&ti.. i>fi»»»a«i^»CJJtt5K

»-e4*lR*l4S:f5r:i-/'! {S^fiS) it 116*. |£i»»lZS®|HlJfc 115%-efcofc,

3. iua5 3i-§-ttv^fc%:«ffitttt«sia<,

0 3 »SO S -fs r:i-/-!itCi3V^r, tswa: 123*13iOtaftlRS 222*-?W#'fc^!55i5i6>tl.fc.

K±®iSS«:A'?>. Ili»3i •§-H:*»o4-«ro^;etfciRftSr«»i-5fc»C*-M!fc*at?&5t«»<5

It&tl-fc.

n Ml 9

f<t'm»lzi3lfi-ffVTyy-firy;x.tj:, Rtta!ft*(Di|zfl:«s«/>-f-5^»(Da®»;p£Sr«5 SW

StlSfc», 1 ^ 3 ^ ©spiSStMS 20'CCi«fc!iV>ffia«CiavMRftdS#6,ft5fpa5R

lliP»jft|gBi^»t?WBKStvfclU»3l-S-H:. ffiSMW^SrSWcaa • WfilSStv. iRftttiSia<. -f

aJS:tt««K»4«JiS L.fcOt?a0-f 5,

m ^tii4fc<fco:^a

ft* • (KIT4)ig) "CSS&U. KTOtlsOSSJfiUfco

1. KKmiH

(SR«8I) t? 1999^9 J 30 Ba»5j 2000 ^4

J 3 0 (l^B) iSAU! 2000*10.0 31 0d»6 2001 ^5^ 11 0 (2*0). ^fcitiBBAaiajSSiS

ttWfeBfaEffBCfcltSKBI (Aumw®) -? 1999*11.3 20 0A>b 2000*3.3 17 0 (l*g) iJJ:

tJ! 2000 * llj 16 BA'fc 2001 * 3.3 22 0 (2*0) ®2*Bft!iofc,

2.

±«T?fe5.

2)Ai:mKiK: «'a»5Srii^:#Ai'-^~iB®i^i»!aAitiu«3f<s««4Sfs«fflrto0»t?. ±«a

8®-?-i^ffl«6±-elSKtt±«T?S) 5

3. 'W»s,a • mm

uLijfi 31 •?• {gjpBfi«K^»Wfiii5fiiK). (mm&m). (ttet&m). •!^

^5!7-fe (¥fiKll*tt©;9-tt:if!aa), ^^:>-5!7•fe (SftK8^Cfo•V^T^i 2000 *|l, Aa:U^»®C^3^^

xtt 1999 *s#»e> 2000 *a®iti!!iSia)

4. 1

lE2.4iiiX2.5io (6m'). a«i6. afK«KC13V^rB;4Sfi, AfilUKK® 1 *0 CoV<TH: 3 K«



96 itSIBWSfSl S39f- (2001)

T^T^\ 2^gfi4SSi: tfc. l|X4S8*l41ES)fc») 3ni»(1.2mX2.Sin)S:¥)"J»)t?ff''iofc,
5. »a«is

1999^at5j:tJ!2000^Stt#a«a5iKitC»»-e 1 Efcfct) 2S0g/a Sr»ffil,fc, fefL. 1999

275g/ai:L.fc, ffiS0Ciovn-CH:^ 1 KS?
Lfc,

2)JifiSEfl:fciO!16SE»

19992000cart U•C4=^^itSE400kg/a. S;tiyHOkg/a. N, PA.MSr^ft
^ixl. 1. 0.6kg/a, iiJEtUTO.S, 0.2, 0. 3kg/a SrXU®!) r t CttJE t fco
6. 8SS«iji3J;t;^^

1)Ma«0

aa#tt. mmus (2ooo^Kc-^^^•ce. «i»sij®wssr

nfioit), i$.±

2)|iS:^)5fe

»!fiB«^cA5ff/S43j:wij»»)Wfoaijie-efT;!<:-ofc. i c^ufc. xmo

(4«Ka«3R«E^ft®®S:ds«EJa TOcmS*3»®I-m(4. XiJ»»)«OS

l#m 3#m

ASliJ

1999

2000

1999

2000

1999. 9.30

2000.10. 31

1999.11.20

2000.11.16

2000.1. 5

2001.1.29

2000.1.28

2001.2. 7

2000. 2.21

2001.3.21

2000.3.17

2001.3. 22

2000.4. 3

2001.5.11

1. R«ti!Sifio>ffiS

1)1999

SKK«it::i3(t5«MW4'®St#!«a"(4 1999¥ 12 .Si3J:U!2000¥4.fl Csp^J: 9 t#< ®»m
(SrIBStfcAS, Siffl43j:t;'^:®ffl!ro.B®l^*af±¥¥*i9-l:;#i»Lfc, »J® (5 EStS 3 0. ^rtXiJ9fi

•eS/iA^ofc, 4^et|^(::itl!!W#<^e.tv5aSU!«(4tai:A/if«tU!5t:6»ofco

AaiUKB^Icfcnt5K»»SI«<ffflSC#!«RM: 12 ^

afe^T?si;iat4-«f'-«?>iS»cit»Lfc. )iij»?)iBisci4 2 0-?feofc.

2)2000 #Jt

SKKBil:fclt5W:KfflM4"®SifflH:-^J^i®»-efc9 , 2000* 11 .S 12.0

i t)'biS<#»Ufco Xij®t)ia«:tt3ia-efe^fc, i2.^5S«A»5jV^t^.Sffl«««SgSii.fc, iii»3i

Xm»)|llSi|4 2 m-Cfe-afc, 2S$Ki^V^^,^)3S«S^^5SU 3#$®

2.

«»A5fc•<tO!«»CoV^T«2 CS^Ute,

DSKRK

1999 *9 J 30 0lc#au, l®M«C«^^)tea$rS31ELfco 5 !7-fe®«»A5AS 4.0
-e(l!liPna-a5tt®6.5~6.8KJt'<5eofci5, »»a®^W(4Ji«?S)-3fc, 2*0®iSafi2OOO* 10



97

M 31 niznti:^tZo Ih^ 31 S.3-V$:tii'-Qhofc,

2)AmiUU1^

1999^ 11 ^ 20 0{cfT?ieoyto 2

2000^11^ l6^\znfJ^otci}K

S2

ffoU •

UJ^ 31 ^^ 6.8 - 5.5

1999
7.5 - 7.0

^^717-fe 4.0 - 3.0

jk ^ 6.5 - 6.5
w 8^

Ol^ 31 ^• - 8.3 8.3

2000
- 6.5 7.5

:
6.5

8.3

8.0

8.5

|iJ^31^ 6.7 - 4.7

7.3 - 6.3

ASlU 1999 !7-fe

f-j5^7!7ir

7.7

6.7

7.0

-

5.3

5.0

6.3

3.

3 iz.^ Lfz.

«3

mmm

^/0 n/B 1#^ 2#^ 3m^

m^3i ^' 12/27 - 2.0 •3.5 1.3

1999
12/27 - 2.5 2.0 1.0

1/4 - 1.3 3.0 1.5

1/4 - 1.5 3.0 1.3
w

\M^ 31 ^• 1/3 1/14 6.8 7.3 9.0

2000
12/26 1/17 3.8 4.0 5.5

17-fe 1/5 1/15 6.0 8.0 6.8

12/30 1/24 3.8 3.8 5.8

lii^ 31 ^• 1/19 - 4.0 8.0

1/26 - 2.7 6.7

1999 !7-fe 1/17

1/26

5.3

2.7

6.7

3.3

ASOj 1/27 - 2.3 3.7

\hM 31 ^• - - 5.0 6.3

2000
- - 2.8 4.0

!7ir ~

:
3.5

2.0

5.8

2.0



98 ^39# (2001)

1999¥^fta4^31^jQ<tOJ^ 12n 27 0-efeofCo
^MtKD IM 4 B-C&ofCo 2000 ^-t" ^ T

y«D 12 M 26 12 n 30 0 feo !7-fe;5S§%3i< . Uj^ 31

^cD 1^ 3 0 J;«5 ^$^>(-2 ^mtl(DlM 5 0-e&ofco ^-f 5 T 2 UT^ t)

ofCo

(2)ASlU3£8$

1999;^So^fTJ^f:ofc„ :g^mig;as^;6^ofco?«/N-:h^ 7-fe-Cl ^ 17 0-e&9.

in 27 0 26 0-e&ofco

Dihmnm^

2000 ¥SO^|^^i^{Cj3VNTttiliS)3$rii^Lfc, Im^fcfc?) 3li£Jl±(DW|gd5^e>tlfc 0 Srttl^SS

^ Lfco Uj^ 31-^(D 1 14 B-c, ^^:v^-e 2 0

1>^ 17 0. m-hmt^^fc(D\t^^:r^r:ty<(D I M 27 0t?UJ^31-^J:'913

4.

5(^liag(COV^r^4 {C^Ufco

2)iim^)m<Dmmmm

m4 mmmm

1999

2000

mmo ±^m<o

2#^ 3§®

UJ^SI-^ - - 1.0 1.0 2.0

- - 1.0 1.3 2.0

-9-^7!7-fe - - 1.0 1.3 2.3

- - 1.0 1.5 2.0

UJ^ 311.0 1.0 1.0 2.8 3.3

^i-^T:t>^< 1.0 2.4 2.8 3.9 6.8

1.0 1.0 1.3 4.4 5.5

!>'y=3f^T:^-/^ l.O 1.6 2.8 5.0 7.0

UJ^SI# - - 1.0 2.3

- - 1.3 3.0

1999 /N-f^!7-fe - - 1.7 2.7

- - 1.0 2.3

AfiiJj ^ 2 L2 L2
UJ^31-^ - - 1.8 1.4

- - 1.5 3.0

- - 1.3 2.0

;; 1^ 1^8

1-^: 9

2000



AmiuKK-ptti#

2#®:T?«i-'<-C®r8.amiK®-S8CVNtj

t>i8roJ84«iBSi^fco«SS«roW^t4 2.3~3.0©ffiH7?ffi^^A^ t <CS:)-5r3l-^<i3J:U'!>-y

2000 ^flCI41^T'S)r.5>d»e>V^t^>ifiA5^4L.fcfc». SI»SiJCifiSSa®»«S:fT'£-3fc (*5).
SKStgl® l#*-?ULi3fi 31 •§•K#|•rofiaK^^^>^,fflo«4«5^sl8S^vfc, 2#9:fcJ:a!3#S?fiUJ»

31 se>i:;i-'<T®aa»iKct3v^Taso!5?i«s«4ufc,

4fc. aj5R3i#covNTfi2#*d>b«i®fiaT«:ae)jt;'id>ofc«{i£«isassti,fco

SSU!«®^^5Ei4^*t LXS.^S.r:t-.'<mXXft^'y^r*.'<V±tf£^mi:^ok, AaiU«Si-e

H:l#«:6^e>1-'<-C®fla5RS£CJ3V>-CV^t%i(fi®«fe«IS;$lxfc, 2#SL-ei45-^-Sr:i-^'!®V^fe
%«CJ:5«^SAsa*Lfc«5. ttoaa5Rtt'-.®«S(4S:*L^j:«»-5fc. S:)-5r:«-/<®2#*-ea$

Xfmi>mm$ii1ti)i, 2000^lEOSMK8^-ca®^Stvfcffll6««A*llJ

«8^-CfiaSgSn/j:i»ofc,

S5 #|{SS<J:^8:SS 2000 4$

2#®: 3SBC 1#$ 2#$ 3Sm 1#$ 2#$:

M 31 ^• 1.0 1.0 1.5 1.0 1.5 2.0 1.0 1.5 3.0

ASUj 1.8 1.3 1.0 1.0 1.0 1.0

s « 2.8 4.8 4.5 1.0 3.8 4.3 1.0 1.0 1.0

Asm 1.6 4.0 1.0 1.5 1.0 1.0

5 !7ir $ 3i( 1.3 3.0 3.0 l.O 4.8 3.3 1.0 1.0 1.0

AfiUl 1.3 2.3 1.0 1.0 1.0 1.0

$ 3^ 2.8 4.3 3.8 1.0 5.5 4.0 1.0 1.0 1.0

ASUU 1.0 2.0 1.0 1.0 1.0 1.0

a) S«a«l4«Sfc(Jffi« : 1~«;

5. *XteJ:o:ffl«ajt

®:3fc4o j:w!#j«asc0v^-c* 6 (CS< tfc,

1 ») ^#®]|:3l:l:Lov^-cSW;Ke!o 2 i¥Msp^-CJt«-t-51. 1U» 31 •?-(74cm)i3 5 v

± (76cm)dS|gaat?$3tASft!i®5R9ECJt'<TiSi< > i!>CV^•e 5 + 5 r (72cni) fc-J: 0!!>

(68om)}6S(aiSKaS-cfet). (59cin) fSofco 2 3

•kit. Afl:llll^8^(;:o^^TtB«®ffllSl^Si9•e>^^.fc.

®«a*l4 2 ^M®SKKi^^JJ:tKAalUK^(w43V^-cfia»it^MC:*:^^fc^ttS,5>l^•f,

vhoit,

6. 4»l|Rji

t$lR^lc;-:)^^•C« 7 Ufc.

DSRKK

#aa»«EO 2000 ^«®-&ff4SlRfl(4 1999¥«Cit'<Tffi< . t < I: 3»®®t$lRa:6S*«C

iillZL-fco |lj^31-§-(4 2000^a®3#®C®4$;iRa:»Stt®6aClt'«Ti!f^)jii!».A5/^)S«^ofc. 1999

2000^*I4iJj» 31 •§-AStt®»«EKJt-<T*iei:

iRft^sa: < . 5 5 r*-'<lt I23%vh^1t. 2 ¥W®-^ffl-t*lRft¥«&-eaj» 31 #H:«2pi5a5 5 T
ii6?st?*gKieiA»-c)fc,

2)A8lllK«!

i999^s®^tft«iRSi4iu»3i-9-«stt®aai-jt'<*si:;iaA>^fc.2oooipa®^ti-i*iKaH:.

S'^-5T:i-v<S:»< iSWtte^t ll«(i 1999 t Jfeofc^s,«-fia»«EMi::*«ifclSl4

aj*31#(4 2¥ra®-&tt45EiKfl:®*J®-Ctt®fpaic;it'<*ieiwiRflASia<, 5:f-5T:i-/^

it 1105S-C&9 . i>-^5!7-fe-?l4Nlt llix (1999 i i tC^lRTSi^fc,



100 ^39^ (2001)

«6

(cm) m^mst
opim * ?Riwi^

l#m 3#^ 1#]@; 2#et 3

111^31-^ 70' 69ns 86' 1.0 1.0 2.0

1999
$ 5 T 72' 65ns 76" 1.0 1.0 2.0

59" 62ns 79" 1.0 1.0 2.3

69' 65ns

00
cn

0»

1.0 1.0 2.0

UJ^ 31 ^r 78' 97' 98' 1.0 1.0 1.0

2000
7l.b 88" 86® 1. 0 1.0 1.0

!7-fe 76.b 99' 91" 1.0 1.0 1.0

67" 85« 85® 1.0 1.0 1.0

lil^ 31 # 74' 83' 92' 1.0 1.0 1.5

^ -f ^ T •t^< 72'" 77" 81® 1.0 1.0 • 1.5

sptS !7-fe 76 - 99 - 91 - 1.0 1.0 1.0

7 !7-fe 59 - 62 - 79 - 1.0 1.0 2.3

68" 75" 85" 1.0 1.0 1.5

UJ^ 31 79' 92' 1.0 2.0

58« 76" 1.0 1.0

1999 9± 81' 88' 1.0 1.7

•i-^y9± 66" 64= 1.0 2.3

68" 69"® 1.0 2.3

Uj^ 31 ^ 85' 99' 1.0 1.0

2000
79' 87" 1.0 1.0

7-fe 82' 97' 1.0 1.0

72" 87" 1.0 1.0

lum 31 ^ 82' 96' 1.0 1.5

69"

ja
CM

00

1.0 1.0

W-i^ 9± 81' 93' 1.0 1.3

1^^ 7 !7"fe 66 - 64 - 1.0 2.3

er'yder:^-/^ 70" 78" 1.0 1.7

asoj

m 5 U±, y i7-fe:}3<fct5ASlUit®^0f-^ y 9±(0^i^m\t 1

-i5^

3) 1^ s t- t?



g7 ^<[i|ga (kg/a)
2sm 3#« ^ff (*)

1999

ASlIj 2000

UJ^31# 311.8* 239.0* 256.0ns 806.8ns 108.3

307.8* 188.3" 249.3ns 746.3ns 100.0

225.8'' 238.8* 274.3ns 738.8ns 99.1

297.5* 256.0* 248. Sns 802.0ns 107.6

UJ^31-^ 286.7ns 281.4ns 158.4* 726.5* 123.2

2000 252.8ns 283.8ns 53.3® 589.9" 100.0
^ ^ 254.3ns 264.8ns 95.3'' 614.3" 104.1

272.1ns 272.9ns 52.3" 597.3" 101.3
lij^Sl-i- 299.2ns 260.2ns 207.2* 766.6* 115.7

280.3ns 236.0ns 151.3" 667.6" 100.0

254.3 - 264.8 - 95.3 - 614.3 - 104.1

225.8 - 238.8 - 274.3 - 738.8 - 99.1

284.8ns 264.5ns 150.4" 699.7*" 104.4
llj^Sl-i- 205.0* 276.0* 481.0* 118.6

150.0" 255.7*" 405.7® 100.0

1999 172.3*" 244.7" 417.0*'' 102.8

201.7* 260.7*" 462.3*" 110.9

179.7*" 248.3" 428.0*® 105.5

Ol^Sl-^ 270.2ns 157.5ns 427.7ns 101.5

270.2ns 151.3ns 421.4ns 100.0

269.4ns 141.7ns 401.0ns 95.2

264.3ns 145.0ns 409.4ns 97.1

lli^Sl-i- 237.6ns 216.8ns 454.3* 110.0

210.1ns 203.5ns 413.5*" 100.0

W-i^ 215.8ns 193.2ns 409.0" 99.0

•t^7 9± 201.7 - 260.7 - 462.3 - 110.9

222.0ns 196.7ns 418. 7*" 101.3

3) N g Jw 19

7.

8 tfco

2 l%4oJ:t;fr>t/dE^r:^zn9.056;65^feie5<.

y9± is,8%a999 9±it 18.7%-Cfct), lij^ 3118. 0%-eft!l<^fpa



102

i

1,

039^ (2001)

^8 (%)

nmm ¥a 1#$: 2#^ 3#^

[U^ 31 16. 9^ 17.1« 20.6ns 18. 2ns

1999
18. 3* 16. l"" 21.0ns 18.5ns

7 ^7ir 17. S*"" 17.7* 21.2ns 18.8ns

17. 3®'' 16.4"' 21.7ns 18.4ns

liJ^ 31 ^' 12. 7^^ 19.8"'' 20.9« 17. 8''

2000
12. l''

13. 4'

19.1''

20. r

28.1*

22. 3'"

19. 7*

18. 8*''

13. 4' 19. 8»'' 25.3*'' 19. 5»

UJ^ 31 14.8ns 18.4ns 20.7'" 18. 0"

15. 2ns 17.6ns 24.5« 19.1'

>7-fe 13.4 - 20.7 - 22.3 - 18.8 -

7 !7ir 17.6 - 17.7 - 21.2 - 18.8 -

!^y=5rT:e-/< 15. 3ns 18.1ns 23. 19. 0*

liJ^ 31 ^ 21.0'' 22. 9^ 22. 0"

25. 2» 24. 4"'' 24. 8'

1999 /N-t- ^ »7ir 22. e'*" 25.0' 23. 8'"'

7 !7-k 21.4''' 22. 2*" 21.8''

23. 6» 24.1*"® 23. 9*''

llJ^31-i- 11.9ns 15.8*" 13. 8"''

asoj 2000
? 5 T 11.3ns

11.9ns

15.5'"

15.4"

13. 4''

13. 7*''

12. Ins 16. 3' 14. 2»

UJ^ 31 16. 4ns 19.3ns 17.9ns

5 T:t^< 18. 3ns 19.9ns 19.Ins

17. 3ns 20.2ns 18.7ns

y r;± 21.4 - 22.2 - 21.8 -

17. 8ns 20.2ns 19.0ns

8. 9tMS

^i^^lRfi:^cov^T^ 9 iz^ tfCo

1999 31 105%, 106%

lU^ 312000 ^g(C:^3V^T1J ^

r 3^y^Jt I26%t^ic{;i]® < ,2^ra5jij5||-e(i|^jt ii5%-e^<Dfp® j; 9

2)AmiUli®^

aj^31#« 1999#S43J:t;?2000^^^i^{;l^•:^^r3j-y^Jt:i5^^i§^<. 107%, 105%-efeo

tco T3^y^it l06%-efc«9S^ii5V^^^^I|xa:36S^e)

tifZc



j69 t£itaii&> (kg/a)
mmn mmn sjh^ ^ mms^

i#® sss

1999

iJj^Sl-^ 52.6* 93.8 40.6» 133.7 52.8ns 100.8 146.0ns 105.2

56.1» 100.0 30.4'' 100.0 52.4ns 100.0 138.9ns 100.0

f-^'7l7ir 39. S*" 70.4 42.2* 139.0 58.7ns 112.1 140.6ns 101.1

^y^T:i-y< 51.3* 91.4 41.8* 137.5 53.6ns 102.2 146.7ns 105.6

llj^Sl-^ 36.5ns 119.5 55.4ns 102.6 33.0* 222.0 124.9* 125.7

2000
^ ^ 33.7ns 110.4 54.6ns 101.1 21.3'' 143.2 109.6'' 110.3

36.2ns 118.6 53.7ns 99.5 13.1° 87.9 103.0"' 103.6
lil^Sl-^ 44.5ns 106.7 48.0* 51.3 42.9* 161.4 135.4* 115.4

43.3ns 100.0 42.2'' 100.0 33.6" 100.0 119.1'' 100.0

33.7 - 110.4 54.6 - 101.1 21.3 - 143.2 109.6 - 110.3

f-^7!7-fe 39.5 - 70.4 42.2 - 139.0 58.7 - 112.1 140.5 - 101.1

43.7ns 105.0 47.7* 118.5 33.3'' 95.1 124.8*" 104.6
Uj5^31-^ 43.2ns 118.0 63.0ns 101.1 106.2ns 107.4

36.6ns 100.0 62.3ns 100.0 98.9ns 100.0

1999 38.9ns 106.2 61.0ns 97.9 99.9ns 100.9

42.6ns 109.5 58.0ns 95.1 100.6ns 100.7

42.4ns 115.7 59.8ns 96.0 102.2ns 103.3

Hl^ai-^ 32.0ns 104.8 24.8* 106.1 56.7* 105.3

AMULJ 2000
31.0ns 101.6 21.8" 93.3 52.8" 98.0

31.8ns 104.3 23.7*" 101.4 55.5*" 103.0
lil^Sl-^ 37.6ns 111.4 43.9ns 103.6 81.6ns 106.4

33.6ns 100.0 42.8ns 100.0 76.4ns 100.0

34.9ns 103.9 41.4ns 95.6 76.3ns 99.5

42.6 - 109.5 58.0 - 95.1 100.6 - 100.7

37.1ns 110.0 41.7ns 98.7 78.8ns 103.2

a ^ 9-t. y 9±isXXfAm\hP:.m<D^^ y 1

i ^ -f ^ r ^ 100%t ufc t ^

3)mzmn o

V « S

lUP!ft«SIK»»«sWfiKL.fc r|ii»31^j PS#
CiSlKfltti;V^<b^>:^ffifiH4S:«^fc5RiSE-Cfc5. 1999 9^ 30 0 CiSffl+5 r t C

iija% 31

bivfc. Sfc. 1999

Jiitfc®li«aB#««Sii!S)40 0®ftfcfc»t#;t5>n. l#«L04miKi:«5«lRtfc, Zixh

nmmvii 1 #m-C+^>!ifeji:iRSS:»5fc«>Ctt 10 r t L-VNt#;t bh-S.

aiaiS 25~28'C-C, ftBir J: 9ttra«SiS:ffiC«fcnfc»^l-#<1999

tK 2000^8® 10 J®Sita«5 25'CB(lS-Cfc!). 11 ^ T 23'C«I«-CS)5«3, 1999

10^ A»e> 11 , 10 J AS 28imn, llj 60nim t?fe-3fc, Zm1t.lt, Z(0

jfes3S9:»J®

il¥fflAamK»-et,P«roffl|Sll:Jfc^te. 2000<^SfflS|itK»-CH: lO^A^t) 12



104 ififflSKWa (2001)

to ^-C 190min, llj r 280iiim. 12 ^ B I84iiim-Cfc !) Jji; 9

«ffl 1nst>-stfc, AamKS'bi^a®??#^

<C!), lIJ»31#K^1-®fD«-?V^t,%«®®tS«5aigSh.fco Si^K«•CI4V^^)^,®®4^ffi

ci?) 2ooo^a® 3#«;®i«iKftAsat«L.. AauiKiici3v^-ct> 2««®4eiRfl:a«'>tfco m

w i: AS-e#fc, 2000 ^S(4a§ tjsifids#< ^4 Lfc«s, i ^ fc. ifc,

lua^ 31 #cfc-(t!ii8g$ixfc.

ttT¥iw®®;!ftiiR*i4<i!i®fiaj:(3t#iR-cfe-5fc. Litiiox, *m®^«®s;eufciRfi4a<s

•rsysiftKms 31

VI 51 ffl St SK

1)S#*Ka«#®s»«a • s#7ica#«:tttitK». 1999. (Ktr4

w. 4-5

2)SfH#^--«UJiSie-?lfeBiEf&. 1991. #ffl»i;i3(t5i5±«»Stt®5^9yl-^^# (DSSKa •

Aa:iU»fti;::33(t5m«6±«®1«tt. ?t*»SKWS. 29. 119-129

3)ilt"iBS^-&. 1999-2001 «

•. xw»«



# m





10

11

12

1999^

^ m. cc)

¥ (hr) (mm)

16.3 18.9 14.1 22.8 43.5

IftI 17.3 19.9 14.8 14.2 21.0

T'SJ 17.8 20.7 13.9 49.5 17.0

17. 1 16.8 19.8 19.8 14.3 13.6 86.5 170.5 81.5 83.6

15.0 19.6 22.3 42.4 21.0

16, 1 20.5 12.5 46.4 7.7

17.8 20.8 14.9 31.8 5.5

16.3 17.1 20.3 20.0 16.6 14.2 120.6 259.5 34.2 84.2

20.4 23.5 17.5 32.2 56.5

'P^ 19.9 22.8 17.3 18.0 152.0

T'lJ 20.3 22.8 18.1 29.0 49.0

20.2 18.2 23.0 22.3 17.6 16.4 79.2 108.0 257.5 138.7

20.0 23.0 17.2 45.0 36.0

21.0 23.9 18.1 40.8 95.5

21.8 24.6 19.1 63.4 89.5

20.9 22.3 23.8 25.3 18.1 19.8 149.2 258.8 221.0 118.8

21.8 24.6 18.8 22.3 43.0

23.0 26.1 20.1 42.9 28.5

no 24.3 27.3 21.5 49.4 78.0

23.0 25.0 26.0 27.9 20.2 22.5 114.6 219.0 149.5 159.1

±^ 26.9 29.1 25.0 31.2 10.5

26.9 29.2 25.0 54.4 66.0

T'la 28.2 30.7 26.6 71.5 10.5

27.4 26.6 29.6 29.1 25.5 24.5 157.1 285.5 87.0 152.3

27.6 30.3 25.7 28.5 228.5

4"^ 28.4 31.3 26.3 61.8 37.5

T'lJ 28.0 30.8 26.6 48.9 40.0

28.0 28.8 30.8 31.4 26.2 26.4 139.2 201.8 306.0 230.9

±^ 27.8 30.0 26.2 34.8 218.0

28.2 30.5 26.5 44.9 34.5

T'l] 28.7 31.6 46.9 106.6 38.0

28.2 28.8 30.7 31.9 33.2 26.4 186.3 342.8 290.5 215.8

28.6 32.1 26.0 61.4 31.5

28.6 32.2 26.1 66.8 47.0

26.5 29.6 24.0 56.9 402.0

27.9 27.1 31.3 30.1 25.4 24.7 185.1 203.5 480.5 172.2

±^ 27.1 31.1 24.5 64.0 5.0

25.7 28.5 23.6 46.4 23.0

T'lO 24.1 27.5 20.8 76.6 0.0

25.6 25.0 29.0 27.8 23.0 22.5 187.0 295.3 28.0 149.7

22.5 25.4 20.1 55.8 40.2

22.1 25.3 19.2 58.6 38.4

20.9 24.1 18.2 37.8 36.4

21.8 22.2 24.9 25.0 19.2 19.6 152.2 228.0 115.0 132.6

±ti 19.8 22.6 17.6 17.0 42.8

17.3 19.6 15.3 6.3 45.5

15.5 18.7 12.7 22.8 12.8

17.5 19.2 20.3 22.0 15.2 16.5 46.1 139.0 101.0 108.5

22.8 23.1 25.8 26.0 21.2 20.6 1603.1 2711.5 2151.7 1746. 0

m (1997-1998)

m



M

10

11

12

2000#

^ ia CC)

¥ § (hr) (mm)

;$:¥

19.4 22.5 17.1 55.8 30.0

15.9 19.6 15.4 23.1 51.0

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

16.3 19.1 14.0 10.0 54.0

14.5 16.1 13.1 5.2 39.0

15.6 16.9 18.0 20.0 13.5 13.8 35.5 184.4 126. 0 96.3

±>S3 18.4 21.3 15.9 33.3 20.0

18.0 21. 1 14.5 49.7 8.0

18.2 20.8 15.7 110.2 138.4

18.2 18.9 21.0 22.6 15.4 16.8 193.2 157.8 166.4 118.9

±io 20.6 23.7 17.5 33.9 185.5

19.9 23.1 16.6 51.1 83.5

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

i-tJ 21.6 25.3 18.0 82.4 3.5

22.8 26.2 19.8 62.2 15.0

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

27.1 29.4 24.9 61.9 15.0

25.6 28.2 23.3 27.9 131.0

T'fe 28.8 31.8 26.8 95.7 0.0

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

27.7 29.9 25.4 41.1 429.5

-a-fh • 28.0 28.5 30.7 31.2 25.7 26.3 185.8 236.5 494.0 201.3

26.6 28.7 24.8 37.8 207.0

4''Sj 28.1 31.3 25.8 90.7 33.0

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

4>'tJ 25.2 27.7 22.9 45.7 317.5

T13 25.1 29.2 21.6 88.8 0.0

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

41tl 25.4 28.4 23.2 67.4 3.0

Ttl 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

23.4 26.0 21.3 28.9 68.0

T'la 21.1 24.1 18.6 61.9 0.0

-^tf 23.0 22.1 25.6 24.9 20.9 19.5 104.2 172.2 285.5 139.1

Jz^ 20.2 23.8 17.0 67.1 0.5

19.9 22.3 17.4 22.3 123.5

17.6 20.5 14.9 50.9 60.0

19.2 18.6 22.2 21.4 16.4 16.0 140.3 160.0 184.0 103.0

¥¥i?&-th 22.6 23.0 25.4 25.9 20.1 20.5 1793. 5 2540.7 2739. 9 1714.7

&) (1997-1999)

m



M

10

11

12

2001<^

^ ia cc)

SP M is (hr) (mm)

17.6 20.6 14.5 32.2 25.0

15.5 18.7 12.4 41.7 15.5

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

16.7 20.4 13.4 42.8 32.0

T'tJ 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

18.6 21.8 15.5 40.3 12.5

T't) 18.8 22.0 15.1 46.6 93.0

spin 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

19.9 23.6 16.0 52.7 21.0

T'la 22.5 25.2 20.2 34.9 29.0

20.8 21.4 23.8 24.4 18.0 18.7 117.4 268.6 115.5 123.1

22.5 24.8 20.6 33.5 75.5

23.0 25.3 21.4 17.6 129.0

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

'fi't] 27.5 30.2 25.4 34.5 114.0

Tt) 29.5 32.4 27.5 84.7 13.0

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

"^"13 29.1 32.8 26.5 73.4 101.0

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

±tl 29.6 33.2 26.7 72.3 88.5

29.2 32.4 26.8 71.1 77.5

T'lJ 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

±-13 28.5 30.9 26.0 42.9 153.0

27.9 30.9 25.6 56.2 127.0

T'l) 26.3 29.3 24.5 22.9 320.5

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

25.4 28.1 23.1 45.7 17.0

T'U 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'^ 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

14.8 18.1 11.8 37.7 18.5

18.2 18.8 21.1 21.6 15.8 16.1 93.9 166.0 95.5 112.3

22.9 22.9 25.9 25.8 20.3 20.4 1707. 0 2590.5 2176.5 1734.4

W (1997-2000)

m
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