VWAV 0L / pg3 oladd / ol Mor / rnd molis 9 (5550W08 0553 5 p oo

e olds Loy plewd S 5 p syl 5 (LAB) SasY sl sliS W) 5 (5 5L S

o Js

Ve e L.
35 i S, WM""

s A~

gl sla Sius 5 (e By o plbod oS5 0ss) 5 (LAB) SSY o 0t 37 (6 55U oy o s sbito w0 o lojl )
oslisu] 330 bl i tidon 35 lgz o5 2 Sy 45 N SlS b g3 )8 ploni] 0k sl s JolS sl 40
St osle o a4 oSS gz Ol 05 5 (Kt aslo /10 L) g i obS o o4y i 59 Ol 4 LAB sl .58 )15
gl oy T Sde @ g 00958 (K 0sls 00 L)

Comd 5 iy ST 5 SSY dal (S gal il coila U T 3 plma slockis b pH (o8 S5 03lo b (glo 5l
S ool CllG s, Slia) 40 SSY GVl G 5 KSY eas] )35 g LAB  ii)s (YU Solo] 40 SASY
L cP<e/0)) 5 il 5 P<e/2)) ol pon S Jolw 0))5m0 «(P<2/40) Jslw o,/p05 «(P<2/+)) S ssla (P<1+/4+))
s mins g sb as op ) S1ols Sl U eaS i PH 5 (Sl &jl Sl 5Kilo . isls JLL (gl fimo I3 o s 1551
3] I3 sl i I Vb P<2/0)) 5512 f20 b 4 LAB (5115 (5la Moo b 4eaK Do g Do .Sl 2135/ (P</40)
5 e ey e (K sl oy PO st b g JalS disle 7 a2 53 Olpe 4 LAB 035551 45 s o GLE pulsi 3
Ll 0y 3 S Il )

J’jj "_Jﬁ L;L@.«P/;d/—j-é df/jj’;ﬁ)j/ 4(LAB) ‘.(::fyulfw/ nwul:]_}f‘;j:.{é: (% ol Q’l‘b/‘éfd'\:’ls duéjt,

Q_“o\)'\ O}u:_«.dll—i‘mv_h Q‘_MJ\L};\,I.AL{)&_‘))»L IR FUR VR
sl Bl e e Gl e o G OB S e ol gl e Ol 4 b gL

T et I S ake s e eslinal 13 i
233,85 eeslinal gy s 3l OlLS o) D 4 g;_i,S‘tS:ﬂf)\JB oslial 5,50 ol 5 5 Wlg5 0 oS ol

)\J:"" b@l) ‘Lg)')jLiS oINS c‘-;dll r)l& )L_)L'I..»l A



VANV Slsl / pgs o)l / il Mor / anb mlis 5 (55,0108 058 5 p5ke

ngg_iﬁ-ohlﬂl.:el.; L eslaad (.L.pjh 00) b\.i)'j(.lﬁpjh

plantarum e s 51 b )
Pioneer-Hi-Bred UK &S, 3! «5 Enterococcus faecium

s Latobacillus

ssla Lol 55 esle o5 m o 1) 53 Oljs G52 0 46
D) ool 0558 5l ey L (Sl Ol sl SAE
o 53 ok slez 03 (LS it osle o5 a wp S LS
£V T lajled s am e ol ghw 55,1 O
) e slaus pH (S sl ol s (o ,138L
s 5 0315 6lS (glawi 55 (FF) 15 o o gladeal 5 (Y4
ools3 (8)) Jalw o)l 5 lS T olas 3l eslina b
5 OF) el o(8) JS sl d80) Jbw son O J e
A (6ol eds i glad sei 53 (YY) JT esle

p—f Vs S a5 i b Dl 5ol ol ojlas
S e sy 5 bl ek T 2 s Ve L gl a
oY o L ol g 5 ddon) o 4 Shlse 55 4dds
=S5l e pH L lad 5o pH s 5 0Bl oo a5l
Yors o baids iy Sde gl o o slae alolidl s
S e s Sl mle i s S jBle 4iBs 3 50
S g gt I o /Y0 el 51 A L
L SLosel sl g =Se3liil 0ley L 5 bl J¥ 50 +/YYO
Cobas Mira Automatic Analyser o5 5| oslar il
4> (La Roche Ltd. Diagnostic Division, Switzerland)
SS el gl a1 S il am s Y gles
3 S eslinal el ) 5l aneSE mlbe (SLisel ol

Sl S s o 4aSa mle )5 o sl
Sl sl 5 s B bl s o Seslul (77) (58
Sl aw bl O)yﬁ‘*wgﬂ@'%\fck&ﬁ
Sl pds cle 4 055 5L pls 3T o jled sle) olde
VE) 0555 TN o555 a3 5 (W3 S eslinal LB 8 5 o >
Sl 5 Ol 5 gt 6))1@7: SV s srdiosle s
TP INCE ST FENCPURSEPRE I S i

Osdo Lo b it osle Ao s £0-F0 sp0 L1y JalS olST L
Sty o e ol 53 S S e sk b s g3 5l eslind
et Sl s man SULS 50l ol )
=00 55> Ll JolSolS L 50,8 0 s 255
A S S e s ol 055530 5l e s oS5 e3le ds
s B D o I s 0 J sl glad s
5l s i s sl a5l ol SU sl
3T LT S e 5 4SS alS oIS s oS
e il Ll J5 05d 0 olS 035 Sateds 555 (T
«s3Lo oyl = Sl 50 G re Jhalal S gladlls
(4) o5 313l esliad 31 55 oS s 5 4 Oy ol
daly sy s o3l Con g 5 (V) G Jaee S5
o3la L oLS 3550 55 sl Ly sl e Il a2l
() sl o8 S osle L olS 51 555 by i

G kS e el 3 03 ol sl il
L 5o e 8 il 485 ploil e S claid e
2R g (e sl e fals Bl L e cuds
ISl e ol ladle o s e LS @ ol
slospos il sheslinal 4 (ol a5 |8 5 Jom 5 e
Shoslial cmulodd ol slss gl 4 S5 5050
SalS oz se (LAB) S il ais Al 55 slas L
S sl e Gl 110 51) LS 035 pH g
(Y0) elS (slacnis 4l S2alS 5 Pl L3 (W)
S

33 Olss  LAB 0355380 1 s ke 4 bl ol
Sl Ol ool 5 oF S ol b 5 olS o5 a0 2
Siz el L s JalS olS it oole o5 0w p SULS
mlesla S s (=le ol s alend S5 p ol
R

la fgy 5 5l ge
Y0) oS St ol b el olS Sl M g L

AN



o S dige o108 S5 g pberd cuS 5 ossl 5 (LAB) SKSY sl siis a5 5 551 5

o3ls Olae 53 55 g oS ploend S 5 alio (s
pwwﬁvs&;}uupakjﬁw>¢oub&;>
S5 el 5 sk lss PH canalis ol S osle
JS 3l ST s e gladd s 1S b pan Ok
oLS 5550 03 el 518 slaasl Lo s ool ap i
53 Jplome SLadS Ol5e (V) 5)ls lpea 4 oS
3 S eole p SHLS a0 S00/N) Y 5 lajles
3 2eS (5oslep SLS 2 550 S19/0) £ 5 Y slales s
S 2o s e SO AP gl aS g e ST
03 Oljee 33 8 53 Laslay bt S 5 (YY) a2l s
By it s sopH 5 IS ol s awlie Sax

S 55 VSl e 1 S plend CS ST Jsr
Lo (Soos gl 03,5 sl Jal 3 s o OLES 038
503, bl e S U8 IO 5 0 0L
ol L)Y 5 slajles ot ol Wl 65, Kos s
Sl s Jpdoms glaiid 5 5ol pH (slls (o5 St
G Sl 5 S8 ladend ¢ SUsel &l oile 3L
LS ot 5 ¥ slaslas 51zt J5bl s Sliel 4 oY
bt Sist oals Ly g Dl 550 53 0k SIS 28
AV 5Y8) 505 il

oxle mhaw 53 55 bajled ploand S 5 anlis (i es
it osls ol L el ol O 3o il (K
doas o DL 1) (S 18 o ladend 5 iy adenl)
Sl ) jled 4 G (i SISV Al Y L (YA
Cud SV Al W 5 s LAB 055381 cute il sdias OLES
sl ccde a0 Hley s Saxael ol 0355 2 (Y1 5 Y0)
oS sl dos 33 (b pon DS 5 51 Jutl 055 0
(F8) s o5 L

23 S Al 350 5 (Y1) SUS el 3l 030 28
Sl 5 el e sdias OLIS ) led baglas 53 ¥ LS
e 3 S Cld Sl S sl 5 A8 sl e 2
Ll 355 () Gl LAB 0535380 1 3 oSSV Al 5 43

\RN%

A3 S plnil g ha (555 mar

Sod 5 ol a5 SIS S gk glamid 3 Okt S
L L 5oy 8 e 8 ol 53 5 dndls o 2
osla p YU C g s) 0 F Cod @) 0 mless 5 il
55 5 oBiS 51 St aslo o S WA 5 Lol 51 St
A Vo s s o K e 8 (S e
O3l 035 el eSS Olgie 4 Ao Ve S sl g A
S s e iy 1) oler GRS L ol e 2 s
Opsn a5 o dla flow (555 a3 a0y 23IS
A5 g b 5 ol S e 13 edB s 1ol LS)JTC“’.'
oo Vol S5 3 e s LS)}TC“’.' BEPISCISE R
“Yr sl oo (i s Sl A S g e 5 sl S
A e 0 5 S Bl a s

Lasstys= 5ok 53 cemln LS ol osss A s
e 3l 5 (5l aar ST Glaedile g 5 (5115 245 503
orlaslesss o 0Lk s s S e S sl el S1 s
b 3 5 and® 5l ey 4l mle sladi sl (euin L
seandid 3l e Colo Sl U aids ¥ ) cele i
G=b s 5l e colu cla b el K p s
PH on 51 o Sn g 5 8 8 K SS w0 5 Y i
20l o sladeud 5 (SUsel ol 5 Se3lul b Gl
e e 55 sl am s —T e sles

cb s S g o B lead el 0
La 3o 5 oL pband oS 5 (sloosls w325 (sl gLl
mle gl Sis s pan ialesT glsesls s eslizal
5 JLTMINITAB i3l 5 5 GLM Jte 3l eslinl L anSs

3 S eslizal (golel Ol s (g1 (V0) (S5 g3l

3053l 5LAB 0355580 5l ey 5 JolS olS sloed S 5

&_:\ o) sl el ol J)J_q-)bd-ﬁjjjlrﬂ)"u;ﬁ:}



VANV Slsl / pgs o)l / il Mor / anb mlis 5 (55,0108 058 5 p5ke

035 sl 51 ey oy al o 53 53 (K5 0le p S5k 53 0 5) g JolS Wigle ploard oS 5 ) S

t ol Vool Vol Voled S5
OAY 00) Y'YV You (5 osle p S kS 55 0 5) S esle
A/+A V/e Ve Ve pH
0+ /Y 4/ W/ VY Js sl
YY/) YV \1Y/4 V174 3 sl sl
T o q. q) el
ooY 004 §01 £ S o2
YA YA YoA Yoy HAheisar 05k Sk ool

e L g oS oS =T Jlos LAB + o5 K sl b g JlS olS = ¥ jlag o5 Kt ele b g JolS olS =) Slog il JLST 5 Sibe 3o 0
A)}‘+>Liju<$>a>uhﬁ&5ag§=i)w :Li)u_‘<~l.>-

béjs‘y\:m)"m}_”'\' ‘.L.ijﬂ\bja_gb))(&.i}e:bfﬁﬁjar;)f&sag@w%; Y Jad

t ol Vool Vool Vol S5
33% oy Yoo YAS (5 osle p S5hS 55 0 5) St ol
A/A4 0/t ¥V ¥/AN pH
YY/A ARVAN YoV V0 JS ol
6+ 0)Y oY4 o1 S ool
YtV YTV Yo ¥4 Hshoison O sk o)l s
A AR Y4 £ aalts
0/4 1 \o/0 Wy oLl 3L Ol 3 Jsles laid
§A/A 0/0 0/A Ve/\ (S @l 5l as ) Sbisel ol
¢ 4/A oA Y4/0 SN
§/A \VAl VY YY/8 Sl el
0 0 ‘o VIA S 52 e
o /A Y/ \vA \Va% Sl 4 oSy cond
\/g VA A%l % J st

Pl = ¥ 5L LAB + 18 (St aslo by JolS ol Pl = ¥ jled o8 it asle by JolS olS D = ) Ll ol ST T il ske s
a))|+ :L)&baéuby&ga\?f)%=i)w :Liju%aéuhﬁ&gagf

(") .| LAB &:jp\;\):ﬁjﬁ.&djldﬁs 95,2 oslS | il bajled pl 5o S oy 5 SN

&Ll‘l’; CJB-JJJ‘)&;M: u? 6)\,\.& g e)jl ijj_e\ C)J\ ulj,:_n Ldl_>-Jh)b A CM::lJJ.v bkﬂ)&:’}ohbbjw

YA



o S dige o108 S5 g pberd cuS 5 ossl 5 (LAB) SKSY sl siis a5 5 551 5

53 el e Sl 8o 5ol el 2 Pl 3 (6Y)
1l e L 5 Sy el 4 e (RSt !
Ol by gl o3l os s ol 5l 0555 eslinad o
AL a8 4 g oS S esle Lo o

(I ol ( asle an LB 035 5L copimpen
o S ¥l 53 IS il 5 b o 05 (I ks o)l
Slaclda 5 S S LAB i cle 4 ol 550s O Jles
n bl B508) Lk 038 e Ib s Ll
O SLEOS LY sled 53 ke en O Jsh 05050
LAB L o1 mdls (F0) gy 5 (1) ol S 5D 3550 53
sl phlbasl ol s analis cas CbB sl Sales
o Pl Lol 085 i S 3 el 1S 561wl
(Y8) il e

w@upHJ;Lgyiojl il 53l o g ol 038
G ae 5 anSs S e LIl 5 (P<v/r0)
LT3 (ol 45 b iS55 Slags SU o 5 S sl
50) 4 S s sl gl e L Olse 4 Sligel o
S ol 5 Jh ool el Sl 0o s S (VL
AL cle o ¥ Dl 4 el b ol 5o ke es O
o Camd Hlad ol by S eale 3 axnlds Ol s 025
55 48 PH 288 oS Gl 0l e3ls 0L .ol ¥ Lo
DAL 1 e s el b (lanalis sl se 5 aae
OA 5Y0) das e

s bt sl 53 wanSapH 5 SUsel Jb- 8w
Olee il bl Cde a0l 5 o b e Sl D3 S
PO Y SUNHE IR Lr ) OSSR K SRS R
ity 5 N esle vdn bl 5 e 3l Ol G
shed Lo anlie 5o ¥ jlas 5o Ol s SLB Doy 5oL
)}ETGJLAM%BOJ){%W@W\&&MQ\
ALY les

L amslio 53 ¥ Hload 5o edd w35 Hlhsl Oljes O35 %S

Ail e 0dd (5SS Sl Gl ele op e O e

ARE

ks Sl e S A e sladd 5 (WAY)
Aa S ke 53 55 e Sl 8l S Slisal sS
3= ol Db 03,5 5L 51 ey e A 4 S T leS
ol SCax eale L adls Dlw 550 55 50 G lss o
PR S\ V€2 o GOV B W L PR I P F I PR ¥
I 5 At o, A S 0/8 s p0 pH ity
3l Loyl i oS g 53185 S
e Loyl 03558 ps 5 g sbsn cnl A e3linal LB 8
G gl 15 (FA YY) s S 55 on Ale plast
s e olis sl i el g

Ot wbol 53 Ik pen Ok ke o)l Ol SRS
A Gl el 0L E Y Glasled 3T 5 ho 5y,
S s Olie e o (Y)Wl s IS s
S 3L Sals t led 5o 5 ke S e Aol o
Jeos H1os oS o Jom S Rl e 4 il
ot b)) Jsbe o)l Olee SRl31.00Y) A3l SUSsal
T ) lasles s (i el p S5kS 550 5 bl
L 510900 85,5 s > ks I 130 S bl
el (§ 54 505 53 ol

4aSd e sl Sy 5 pan Sl
sl (g Sl e 5 (2l 3le s CllB (Sl
£ dodor 5o Sl mloe sl Sy 5 O Jsdr o bl
U DU PN RN SISO LI JOW PR PRI
s ol el Sl xS (ol e b ) Sles s (s
Cod (P /0 0)) (gols fme 5 sb a4y S o3le s S
PRIPHEPRICNAE B S RO SIF ISyt e
el code e Yaml it 5 Y lajleg 53 (P<a/0))
5353 L gngssl 353 038 gl Jsb 55 ( Jesle 55,500
ol 5> T ool an B p1 B e K2 03l e
S 5 oS e b el 218 0B alie (il
OLLSen 5 5 Sy b el (55155 6151 5V 5 (YE)



VANV Slsl / pgs o)l / il Mor / anb mlis 5 (55,0108 058 5 p5ke

bl slasles odd (6,10 ol g (Kis o3l eSS 2 55 0 8) (she slse pdan Sl X Jgur

o bl e

(EMS) o e ¢ oles Vol Vol Sdae ol 4
ov/o Ak v ? Vay® VP it osbe
N ok Ak VY. T S esls
VEY/) * A el A S ol
VAY/Y ** 1y P A A\ P 05y sk ool

YY NS ayy* 4N AN walis

¥AYA % A WP 18 Js ol
vy NS XYV oYYe oYVY® (04 G pmn p S 2 5l p S) ol SIS ol
Y/ NS o/ov*® \atis YAy ® Gos o3 pS) el SIS ol

LAB+V.SL,<,:.>'-A;LAQ)>_-JASA:§3>)\:M:Y)LQ.§ V.s&;;'-uupf&lsat;f;ywﬂ)w
a)}‘+>qu<$>a>uhﬁ&5ag§j%~=i)w

Slagms St 0su = NS P<o/ony =% P<ijio=*

(P>1700) e s sms L5 Ailas g_;f‘«s_,“ui,;;pw@)w PTG I

TS P PR Y PR IOPITS o WPPUR FE o T S P

Lot bl e

(EMS) s e Eoles "ol N ok S
V/eYY * VAA® Ury P /840 pH
Yo /fA * YeUAC D 48/ Vavyr b (oS e/ ) SLisel &3
: (Jrideo) Sl 3 @ 7 sl

Y/ o AVAL VIVYY? VV\VAL® DA o gl s
Qv * OV/AY Tt 1410 ¢ ol
At ** YA/Q P FY/AY ? \arAmt Sl
VY * /Ay P VYo ® ek S 93!
o NS VA ® Vvl AAV Ol 5 5
oy NS VAR Vsl \/YE® Sl ]
et * /T \Ay® \/ov ol s
. (2 3) ¥4 slaans

YV ok A% OV/YY VAT ol
YV ** VAL YASQ YV/AA Sl e
AL NS VAR VAY® VXYY ST
¥/08 NS ANA Ve/ve® VaCl s
Y NS VAL V/YA® VY Sl ]
Y ok ar® VYA ® /Yo <l
v/ee ok ¥y e YA Y/Yo© L & Olal S

LAB + S esle b > LfaLf")L‘.«:V s S esle U > LgaLf;))qu=\ Lo
S = D% I S = D% DA
a)}‘+>qu<$>a>uhﬁ&5ag§j%~=i)w

Sls e ol O = NS P<a/ony = *k P<ijip = *

(P>0/00) s ls e dls dlen G &S olay Sl pn sl sy o 5o

A



o S dige o108 S5 g pberd cuS 5 ossl 5 (LAB) SKSY sl siis a5 5 551 5

Sheobems dly Lalse 5o Slls Lol e 5 (sl o A5
50) Les Std ol (550 (3ltns Jold (5 8L glaw S
Voles s bl ol glacaid S 0o Sl (1
s Sals L O ae il edas DL e S
iy gl s mle el 3 L Gl iy wel glad il
AL e ¥ ok s by S
Al eds Lajles andss Sl ol sedln Ko &
JolS sk 4 15 (LAB by 59w) ¥ Sles 3o Ol S
03,5 @le sl 5 SV Olaj 5 s S B ae Sm e s
Ses 4S5 8 5o (50 6lls D) £ sles Dl
AL S s SRl s Dl pl A5 65 Sle 4y
e S 5 (6L 03533 el cnl s il
o (oS o5 a w2 ) 4, 8 4 Ol 53 S
A5 e (St oals o3 YO s5us b g el olS
Sl p i deo)d 5 Slial 2aS do 3 (DS L (65w
A, Al e a8 s S el el 8 e 4
OAd gy o go 45 Ams oss (Ssb 1) 4aSid ) e
St yomms SN e 3l 5 33,8 I8 slge Sl eslizal LTS

JAL(.: S ) Ja.;}u) 610))\

4¢_~w\ﬂ§.é;x§jﬁjjéijl454;2-&\50L;>))A)>JAL9&\
Sl Al e 4 e Lo 5 Shigel iy (551K
St 5 Sen s g e SR At 53 5 (Sl
ucQ)lJLJquéLgyinﬁlﬁ\w)ﬁ
() 35 8 anSs o)l 5 5l Sbigel 2y Sl e
QFY)LQ%JQJ@A.;}ZJ«QW?\;QUJ}S&U}J
L;:..ilj_e\jcf_)\6LAJWMWQLLN\)YJAMJJJ~Q[S
u,f,_il)'_é\)cf_ )WQMQU)&)ﬁ)‘YﬁM)b)lJ&M
A3 8 b sles K03 4 ol S ¥ e Ao 3 ls e
Al lsY G e bl Cle 6 il (S Dl i ol
,U:,Jsui,)\jf(\ij\\’")ol)lf\uj,\i%vﬂhdb-ﬁ@.(\/)
sl (O 5l i Rl o e Al S S
sl 1 L3t

0Lt 1538 a A 5 4l Aol 5 08 Opelielsa b

(/\) U'."._'"J)j 9 u_:)\} 4_.v’j.>ﬁ )\ Lﬁ.l.s_w\ ud”l 45&;-«4\ ol odl3

éém‘ .3)‘9.0 cuﬁ

1. Anderson, R. G., H. I. Gracey, S. J. Kennedy, E. F. Unsworty and R. W. J. Steen. 1989. Evaluation studies in the
development of a commercial bacterial inoculant as an additive for grass silage. 1. Using pilot-scale silos. Grass

and Forage Sci. 44: 361-369.

2. Bartley, E. E. and C. W. Deyoe. 1981. Reducing the rate of ammonia release by the use of alternative non-protein

nitrogen sources. PP. 99-114. In: W. Haresign and D. J. A. Cole (Eds.), Recent Developments in Ruminant

Nutrition. Butterworths, London.

3. Bolsen, K. K., R. M. Tetlow and R. F. Wilson. 1983. The effect of calcium and sodium hydroxides and of sodium
acrylate on the fermentation and degradability in vitro of ensiled whole-crop wheat and barley harvested at

different stages of maturity. Anim. Feed Sci. Technol. 9: 37-47.
4. Bradstreet, R. B. 1965. The Kjeldahl Method of Organic Nitrogen. Academic Press, New York.
5. Bryant, M. P. 1973. Nutritional requirements of the predominant rumen cellulolytic bacteria. Feed Process. 32:

1809-1812.

'YV



VANV Slsl / pgs o)l / il Mor / anb mlis 5 (55,0108 058 5 p5ke

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Carlile, F. S. 1989. Preserving stored crops with urea. /n: R. G. Board, M. C. Alwood and I. G. Banks (Eds.),
Preservatives in the Food, Pharmaceutical and Environmental Industries. Blackwell Scientific Publ. (Abstracts),
UK.

Chamberlain, D. G., P. C. Thomas and P. J. Anderson. 1983. Volatile fatty acid proportions and lactic acid
metabolism in the rumen of sheep and cattle receiving silage diets. J. Agric. Sci., Cambridge 101: 47-58.

Cotta, M. A. and R. B. Hespell. 1986. Protein and amino acid metabolism of rumen bacteria. PP. 122-136. In: L. P.
Milligam, W. L. Grorum and A. Dolson (Eds.), Control of Digestion and Metabolism in Ruminants. Prentice-
Hall, Englewood CIiff, U. S.

De Groot, A. P.and P. Slump. 1969. Effects of severe alkali treatment of proteins on amino acid composition and
nutritive value. J. Nutr. 98: 45-56.

Dehority, B. A., H. W. Scott and P. Kowaluk. 1967. Volatile fatty acid requirements of cellulolytic rumen bacteria.
J. Bact. 94: 537-543.

Deriaz, R. E. 1961. Routine analysis of carbohydrates and lignin in herbage. J. Sci. Food Agric. 12: 152-160.

Deschard, G. 1983. Alkali treatment of whole-crop cereal silage. Ph. D. Thesis, University of Reading.

Eskeland, B., W. H. Pfander and R. L. Preston. 1973. Utilization of volatile fatty acids and glucose for protein
deposition in lambs. Brit. J. Nutr. 29: 347-355.

Eskeland, B., W. H. Pfander and R. L. Preston. 1974. Intravenous energy infusion in lambs: effects on nitrogen
retention, plasma free amino acids and plasma urea nitrogen. Brit. J. Nutr. 31: 201-211.

Fisher, R. A. and F. Yates. 1963. Statistical Tables for Biological, Agricultural and Medical Research. Table III.
Oliver and Boyd, Ltd. Edinburgh and London.

Heron, S. J. E.,, R. A. Edwards and P. McDonald. 1988. The effects of inoculation, addition of glucose and
mincing on fermentation and proteolysis in ryegrass ensiled in laboratory silo. Anim. Feed Sci. Technol.
19-8586, Elsevier, New York.

Heron, S. J. E. and A. R. Henderson. 1981. Proteolysis during ensilage. PP. 67-68. In: R. D. Harkess and M. E.
Castle (Eds.), 6" Silage Conference. Summary of Papers. The Edinburgh School of Agriculture, Edinburgh,
UK.

Huhtanen, P. and H. Khalil. 1992. The effect of sucrose supplements on particle associated carboxymethylcellulase
(EC 3.2.1.4) and xylanase (EC 3.2.1.8) activities in cattle given grass silage based diets. Brit. J. Nutr. 67: 245-
255.

Kennedy, S. J., H. 1. Grucey, E. F. Unsworth, W. J. Steen and R. Anderson. 1989. Evaluation studies in the
development of a commercial bacterial inoculant as an additive for grass silage. 2. Responses in finishing cattle.
Grass and Forage Sci. 44: 371-380.

Kung, L., L. D. Satter, G. L. Enders, H. S. Kim Jr., R. S. Pourbcan and S. H. Gehrman. 1984. Microbial inoculation
of high dry matter alfalfa silage. J. Dairy Sci. 67 (suppl. 1) 134 No. 90.

Leaver, J. D. and J. Hill. 1992. Feeding cattle on whole-crop cereals. PP. 59-72. In: J. M. Wilkinson and B. A.
Stark (Eds.), Whole-crop Cereals. Chalchombe, Marlow, UK.

Lunden-Pettersson, K. and S. Lindgren. 1990. The influence of the carbohydrate fraction and additives on silage
quality. Grass and Forage Sci. 45: 223-233.

MacRae, J. C. and D. G. Armstrong. 1968. Enzyme method for detection of a-linked glucose polymers in
biological materials. J. Sci. Food Agric. 19: 578-581.

Mannerkorpi, P. and M. Brandt. 1995. Feeding value of barley plants as related to stage of maturity. 2. In vivo
digestibility and voluntary intake of silage. Acta. Agricultura Scandinavia, Section A, Anim. Sci. 45: 153-158.

McDonald, P. 1981. The Biochemistry of Silage. Chichester: John Wiley and Sons, London.

\YY



o S dige o108 S5 g pberd cuS 5 ossl 5 (LAB) SKSY sl siis a5 5 551 5

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Merry, R. J., M. S. Dhanoa and M. K. Theodorou. 1995. Use of freshly cultured lactic acid bateria as silage
inoculants. Grass and Forage Sci. 50: 112-123.

Ministry of Agriculture, Fisheries and Food. 1979. The Analysis of Agricultural Materials. Second edition,
Washington DC.

Morgan, C. A., R. A. Edwards and P. McDonald. 1980. Intake and metabolism studies with fresh and wited silages.
J. Agric. Sci., Cambridge 94: 287-298.

Morisson, I. M. 1979. Changes in the cell wall components of laboratory silages and the effect of various additives
on those changes. J. Agric. Sci., Cambridge 93: 581-586.

Nicolic, J. A., A. Pavlicevic, D. Zeremski and D. Negoranovic. 1979. Adaptation to diets containing significant
amounts of nonprotein nitrogen. PP. 603-620. /n: Y. Ruckebusch and P. Thirend (Eds.), Digestive Physiology
and Metabolism in Ruminants. M. T. P. Press, USA.

O’Kiely, P., A. V. Flynn and R. K. Wilson. 1988. A comparison of the chemical composition of unwilted and
wilted grass silage and of the intake, performance, carcass composition and rumen fluid volatile fatty acid
concentrations of steers fed the silages. Irish J. Agric. Res. 27: 39-50.

Orskov, E. R, G. W. Reid, S. M. Holland, A. G. Tait and N. H. Lee. 1983. The feeding value for ruminants of
straw and whole-crop barley and oats treated with anhydrous or aqueous ammonia or urea. Anim. Feed Sci.
Technol. 8: 247-257.

Ottenstein, D. M. and D. A. Bartley. 1971. Improved gas chromatography separation of fatty acids C2-C5 in dilute
solution. Anal. Chem. 43: 952-955.

Owens, F. N. and W. G. Bergen. 1983. Nitrogen metabolism of ruminant animals: historical perspective, current
understanding and future implications. J. Anim. Sci. 51: 498-518.

Phillip, L. E., L. Underhill and H. Garino. 1990. Effect of treating lucerne with an inoculum of lactic acid bacteria
or formic acid upon chemical changes during fermentation and upon the nutritive value of the silage. Grass and
Forage Sci. 45: 337-344.

Sundstol, F. L. and E. Owen. 1984. Straw and Other Fibrous By-products as Feed. Elsevier, New York.

Tetlow, R. M. 1992. A decade of research into whole-crop cereals at Hurley. PP. 1-20. /n: B. A. Stark and J. M.
Wilkinson (Eds.), Whole-Crop Cereals. Chalcombe, Marlow, UK.

Tetlow, R. M. and V. C. Mason. 1987. Treatment of whole-crop cereals with alkali. 1. The influence of sodium
hydroxide and ensiling on the chemical composition and In vitro digestibility of rye, barley and wheat crops
harvested at increasing maturity and dry matter content. Anim. Food Sci. Technol. 18: 257-269.

Theander, O. 1981. Chemical composition of low quality roughages as related to alkali treatment. PP. 1-15. In: J.
A. Kategile, A.N. Said and F. Sundstol (Eds.), Utilization of Low Quality Roughages in Africa. Elsevier, New
York.

Van Soest, P.J. 1963. The use of detergents in the analysis of fiber feeds. II. A rapid method for the determination
of fiber and lignin. J. A. O. A. C. 46: 829-835.

Van Soest, P.J. and R. H. Wine. 1967. The use of detergents in the analysis of fibrous feeds. [V. Determination of
plant cell wall constituents. J. A. O. A. C. 50: 50-55.

Wilkins, R. J., D.F. Osbourn and J. C. Taylor. 1970. The feeding value of silage made from whole-crop barley. J.
Brit. Grassland Soc. 25: 37-43.

Woolford, M. K., K. K. Bolsen and L. A. Peart. 1982. Studies on the aerobic deterioration of whole-crop cereal
silages. J. Agric. Sci., Cambridge 98: 529-535.

\ VY



