5%aln3aNs SUT3 — 303 — 48 — 36 - 35

D%
AT

aenaula®

S1UUMNTIVY

v
U A N d

= v d' = U
ﬂ1§ﬂﬂ‘lel1ﬂ1§£l‘UE]\‘i‘i]ﬁl!‘ﬂiﬂﬂ‘1NWQﬂﬁ$ﬁQﬂﬁuﬂ§$lW1$‘ViNﬂ‘lli’)\ﬂﬂ

Q

nazHanoaNananlauy IaaldlutazmMuvesnzvinilow

(Study of Inhibition of Unwanted Microorganisms in the rumen
and Effects on Performance of Lactating Dairy Cows
Using Amla Leaves and Branches)

TasunuganiyumsIdeain

unInnaanalulaggsuns

Av g U A 0N ts av = Y 2
waamaimnJummauwmammmﬁuﬂmamm«nmmmm@mm



INAIATINT SUT3 — 303 — 48 —36 - 35

lmm»‘? :

'raumnl'u[a"

319 T1HNNTIVY

v
VU A = d A

= U Y L= U
miﬂﬂ‘]enmiEI‘UEJQ‘i]’snmiﬂﬂ1NWQﬂ§$ﬁQﬂﬂuﬂile1$ﬁNﬂ‘ll?)xﬂﬂ

Q

nazHanoaNananlauy IaaldlutazmMuvesuzvinilow

(Study of Inhibition of Unwanted Microorganisms in the rumen
and Effects on Performance of Lactating Dairy Cows
Using Amla Leaves and Branches)

U
AUTH IV

%) Vv
HI1A3INg
d aa A wAa
59971aA319138 A5, IABFNS quUanlia
a =\ a v o
MV UNA lu lagmsNanda)
ainIvuna Tu Tagmsinyas

uMINeIaema I Taggiuis

U

P
PR 4 a o 4 A Y] 4
HFIATATIITY AT. WARIU HADIA1IUY

TasunueanyumsITeanarininenadamalulaggsins Yeuszana w.a. 2548-50

Ay g U A 0N ts av = Y 2
NEN11!2]%2]!1]1!?1’31Niﬂﬂﬂ‘lﬁi’)ﬂﬂ]ﬂx‘iﬂ’v]?’mﬂﬂﬁﬂﬂ1§’J‘i]El!!ﬂ!WENQ!ﬂEJ’J

FUIAN 2554



UNAAEID

=< Aa 1 v ¥ Yy
nmsAnyImanaauazauaIme Insuzveslunazduuzviutlow uagnsld lunazdiu
[ A =y [ a ] I A
wzutlouduuras iaSuTsauluems Tauy duiiunms Tasutiseonidlu 5 N1snaase Ao N9
~ = @ [ A o dy A Aa a L4
naaedd 1 iunsAnyimaveeIgnsdanazizauaugiidaganniuauiiidonananiozos
Uszneunivaiivealuvazdunzviniloy Tasdadanaasauuu 3 x 3 Factorial in Randomized
Y
Complete Block 11 4 41 2 a3 Hadeusnisznoudas $29919n1560 3 s202AD 30, 40 LAz 50 Tu
v I Y 1
o981 2 J5znoudI0 sEAUANUTINAAINNUAY 3 5261 30 40 1A 50 WUALAT INDH1BIYNITAA
(% d‘ % d' 1 a 1 Y d' )
nazszAUANNGINAa TNz auderanaataz A InruzveslunazAMuuzvwilony Naziili
< ' o 44 2 Yy | 23 do D, A A 3 . 4
Wueris Tauw dsingiiergmasdanmuiuinaliled igud Iaguiianazise loNuvuod1ad
v o o A Aaa A ) Y S I 4 = 9 .
HodAsaneada (P<0.01) vazniwai Iilodidua lisau 1d1uag Nitrogen free extract (NFE) aa
avodniisdnaaneada (P <0.01) uaz luiuasasedniiisdagneana (P<0.05) Tunigasanu

= o

v 2 Ao Yo ¥ A & v P a y A 2
GU'UJﬂWﬂWNﬂ'J']jJ’g\ﬁ/]ﬁﬂiJWa‘ﬂ’]clﬁ'J@ﬂuWQ Llﬁglﬂﬂﬂlﬂaﬂﬁﬂ %Qﬁﬂﬂﬁiﬁlﬂ@i!%u@Tﬂi@]ullﬁglﬂ'uwuﬂlu

Q

4 1

1 A (aaa v W ] o Ao 1 <3 o =
LLﬁ%‘]JiTﬂ{,]’N?J"]JQﬂiEﬂﬁ?JWHTJ 'i3mnmqmqmiﬁmmzmmqmm@]mﬂaiwumT‘]Jmmjm“l‘uuaz

9 (] A v o W Aana 1 A d’ ] [} Q' ;d? =
ﬂTL!lI%slﬂll‘]gJ@ll DYNUUITINYNNADAN (P<0.05) NAIND LN@‘B?Q@TQﬂTiﬁﬂLWNﬂJHTﬂiﬁHGUE’NEI,‘]JLLZW

'
[ )

9 [l A o o ana ~ (] aan 1% @ o 1 [
munzwilon szanasedeiivednganieada (P <0.01) Tagh lunul§aserduiusseninegg
@ A o 1 4 = Y dydy Y
pigMIaaLazANNgINaasessnlszneumanilulunazd vz vwilon vinwanisnaaeaiiy i
< ' Y o . o a a o J
W madanzvwilounn 50 Tu AszAun1Nge 40 wudas 1z lanandavosinguiagega ua
o 4 y a A a v v Ao 72 o
M3anie1g 30 u AWga 30 — 50 wuAwasInHuaY vz 1@ lunazdunzvwtlon Nlwesidud
TilsAuganazivelod
A = Y ] a 1o
nsnaaesd 2 Anwanis lglunazMuuzvinflonvaaiulueimsTaun aediuin
a fo( % o @ 1 1< J 1
Uszmnsvesgaunidlunszmnzyin Taeld lauumiznszmnzsiuau 6 a1 uiseenilu 2 ngu nqu
@ 1< . . ' Y
az 3 @7 UM sNAapUT UL Simple change over design KamsnaasIny lunazAunzwilon
[ o { a o A [ o
Tifimair Idimsnasundasdszannsgaunidoug ualuua iy @ = 0.0828) Mldlszwing
115 Tad anad (7.58 vs 6.84 x 10” cells/I g digesta)
= = I = a ' o =
MINAaeIN 3 MIAn¥ILIAYsENOUMIUAT MTYTLTUABAINNNTINULAZMTANYING
! o Y o a = v 1 o A
doodate lunszimzrinvosommstuduiagiinanluuazfuuzauilon nuiemisie 2 gas Ao
1 VoA a Y = J = [ Y = %
nquarau aznguiasuluuazduzuilen Tesndszneumaniives Taquie Tadsau luiin

iole NDF, ADF, NDIN, ADIN, NDINCP 1ag ADINCP 1ndifeaniy uaza1nnsldnalingizy



I'4 a [ 1] [ [ 3 [ .
peAdsznouManil 1NUszliumwasa L NUMeIMITTUVBINGUNITNAADIN 2 NaN T InruzNdoe
9 Qsjl [ Y = Y A o £ VoA a kY Ao 1
lananuavesinguis waz Tusau Indifesiu s lungquiasulutagduuzailon Jardina
< 9 eazl dy A 4 =\ VoA a 9 =\
aniee Nille1aieninesnlszneuniuniiveseomslunquiasuluvagAunzvwilon T

drudsznouvoadeloanlurazduuzvinilounnanlueviisdu

A = 9 9 1 Aa A
MInaanan 4 msany1nsl¥luvazduvessuzvivion Tue1ws Inun asilszansninlu
9 a [ a 9 a oy 4 oy oy v o A =
M3 liwaraa Tauy aemsnu 1 dsuianiuy tazesndszneuiituy imindi1nmlasunilas vay
1 = [ A P 1 v a2 A a 9
msdszanum Tsauuazndenuveslaunn 1d5u91ne s wunnguatugy JuUsuamsnula
yoelsauluemsdu nazdsmanisnuldTdsauninemssin gendnquinasuluazdiu
vz wilon Taetianuuanagesnalivedidgysanieana (p<0.01) drulSuanisnuld Tasuzduq
a 3; 4 :; oy v o A a [l 1 [ A v o W

Usunaniuw vazesnllsznouiiug uazthminaanwldewnlas linuanuuanaedniidedingy

aa 1 = [ A Yo Qsjl
nNana (P>0.05) LLZ’I$‘l]"lﬂﬂ15‘]J53lﬂﬂlﬂWI‘IJi@uuﬁ%WZ.’NQTL!SU@QIﬂuﬂﬂqﬂiﬂq%i?JTWTiﬂﬂ 2 g3 910

'
v A

1 = 1 Y % = 1 1 =K% )
namsnaaeenu lsiudesameldlunszimziin (RDP) innuuandedeitsdidgydin
Aaa =1 d' [N Y [ 1 1 1 A v o W
ada (P<0.01) uaz Tulsduit hidesaanslalunszimeiin (RUP,, ) linuanuuandodiaiivsday

an U 3 U Yo [B={ 1 9 £ Y
N9AdA (P>0.05) HazNguMINAaedvia 2 ngu 165y RDP,,) Tifisanadonudoants Faeraud by
=) 1 [] 4 I 1 o o
PaymlaTaemsasuunasTsauluening wu gise eiluuvasvesen Tuiie luTasoudimsy
a e % 1 9 a A [ o 1
yaunsdlunszmneviin Tuduvesnnudesns lsaui hidesaarelunszimeniin (RUP, ) wui
Taunlunguaduau 1450 Tds@un idesaarslunszwmneviin RUP, liifisanadondudeanis &
4 v o { o a
p1aud luflynm1aTaon1s 14 by pass protein tielddadlasuTdsAuaiundesnis neldingau
{ T ° [} I M 3 o {1
Yszanlysaun ludesaas (degradability) @1 15U nnwaadhe nnnudied nTewannunaesnmIu
I
ANV U (heat treated soybean) Fudu
Y 4 Y
astiuminasedluassiiannsoagllain msldlusesdveswzamilon luors Tauwy
liisinadetszansamlums Iinanaa Tauy e lusuisamndsuanisnuld asdes’ld Usum
J p J v
vy tazesnlsenoutiunla
~ = 9 kY o [ 1 v 1
mMsnaaedh 5 Anpims 15 lunazAuuznudlounan luemsdmsu Inuudenswingeslu
aszimeniin uazaedTuna 1Us Tada lunszimendn Tagldlauumiensamziiuiu 4 @9 g
Id J J o I 1
ponitlu 2 NQu NGUAL 2 A2 LHUNTNAADATIUIUD Simple change over design HAN1TNAABINLIINIG

¥ luuazduuzanuilounauluomis Taun ludawanonszurumsniingss lunszmiznin uag ' lu

aaraneazdsuiaved s Inga lunszmizvin



Abstract

Five experiments were conducted in order to study on yield and nutritive value of ground amla
leaves and branches and utilization of ground amla leaves and branches in dairy cattle diets. The first
experiment was laid out in 3 x 3 Factorial arrangements in randomized complete block design with 4
replications in each treatment. Factor A was cutting interval (30, 40 and 50 days) while factor B was
cutting height (30, 40 and 50 cm above ground level). The objective of this experiment was to evaluate the
effect of cutting interval and cutting height together with interaction of the two factors on yield and
nutrient composition of amla leaves and branches. It is found that the dry matter (DM) and crude fiber
(CF) contents increased (p<0.01) with increasing interval of cutting while the CP, Ash, EE and NFE
content decreased (p<0.01 except EE p<0.05) with increasing cutting intervals. On the other hand, the DM
and CF contents decreased with increasing cutting height while the CP and Ash contents increased as
cutting height increased. There were interaction effects of age of cutting and cutting height on CP contents
of amla leaves and branches (p<0.05). However, no interaction between cutting interval and cutting height
on yield was found. The results of the experiment indicated that DM at 50 day intervals and at 40 cm
cutting height gave the highest yield. At 30 day intervals and at 30-50 cutting height gave the highest CP
and the lowest CF.

The objective of the 2" study was to determine the effect of amla leaves and branches added to
dairy concentrate on microbial population in the rumen. Six rumen fistulated non lactating dairy cows
were assigned in to 2 groups of 3 cows each. The experimental design was a simple change over design.
The results showed that amla leaves and branches had no effect on microbial population in the rumen,
however, there was a tendency towards a reduction (p = 0.0828) in protozoal count (7.58 vs 6.84 x 10°
cells/1 g digesta)

The 3" study conducted to determine chemical composition, energy values and degradability of
concentrates used. The results revealed that both concentrates had similar DM, CP, EE, CF NDF, ADF,
NDIN, ADIN, NDINCP and ADINCP. Evaluation of energy values found that both concentrates also had
similar DM and CP degradabilies with the amla leaves and branches addition had slightly lower values.

The 4" experiment was carried out to investigate the effects of ground amla leaves and branches

addition to concentrate for dairy cows on dairy cows’ performances. Concentrate, roughage and total DM,



CP and NE, , intakes of the experimental cows were similar. There were no significant differences in milk
yield, milk composition and live weight change. It can be concluded in the present study that amla leaves
and branches had no effect on parameters measured.

The final experiment was conducted to determine the effects of ground amla leaves and branches
addition to concentrate for dairy cows on ruminal fermentation and protozoal population in the rumen.
Four rumen fistulated non lactating dairy cows were assigned in to 2 groups of 2 cows each. The
experimental design was a simple change over design. The results showed that amla leaves and branches

had no effect on ruminal fermentation and on protozoal population.
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Table 2.1 Bateria responded to monensin and lasalocid
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Sensitive bacteria Gram type Product of fermentation

Butyrivibrio fibrisolvens + Acetate, butyrate
Enbacterium cellusolvens + Butyrate
Ruminococcus albus + Acetate, formate
Lactobacillus ruminis + Acetate
Streptococcus bovis + Lactate
Methanobacterium formicum + Methane
Clostridium aminophilum + Ammonia
Peptostreptococcus anaerobus + Ammonia
Clostridium sticklandii + Ammonia
Lachnospira multiparus + Hydrogen

Insensitive bacteria Gram type Product of fermentation

Anaerobvibrio liplytica
Megasphaera elsdenii
Prevotella minicola
Ruminobacter amyllophillus
Selenomonas ruminantium

Fibrobacter succinogenes

Propionate
Propionate
Propionate
Propionate
Propionate

Succinate

Spike (1996)
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Table 3.1 The average nutrient composition of amla leaves and branches

AGE  HEIGHT %DM % CP %CF %EE %ASH %NFE
30 CM 33.8 15.6' 21.9 2.9 8.3 48.2
30D 40CM 33.6 15.6" 20.9 3.0 8.5 49.1
50 CM 33.2 16.0" 19.1 2.8 8.1 50.9
30 CM 34.6 12.8° 283 2.7 7.2 46.1
40D  40CM 325 14.2° 24.4 2.8 7.7 475
50 CM 31.9 14.2° 25 2.9 7.5 475
30 CM 37.4 11.4° 30.6 2.8 7 455
50D 40CM 353 11.4° 29.5 2.6 7.5 45.6
50 CM 35.6 12.5° 293 2.7 7.6 44.9
SEM 0.61 0.39 0.98 0.07 0.16 0.88
% CV 3.61 4.13 8.12 5.18 427 3.30
.................................................... P-value........oooovii
BLOCK 0.0053 0.8231 03737  0.0004 0.0036  0.4622
AGE 0.0001 0.0001  0.0001  0.0309 0.0001  0.0001
HEIGHT 0.0032  0.0085 00112  0.3522 0.0099  0.2234
AGE*HEIGHT 0.2933 0.0497 04398  0.0554 0.1635  0.3658

**% % means with different superscript within column differed significantly.

a319% 3.2 uaas iy wananmae DM, CP, CF, EE, NFE 1lag Ash Fiuavegiad
WedAynana (P<0.01) mumqmiﬁﬂﬁxﬁlwﬁu i lsfimumandadinaasgaiiqaiions
M3AA 50 M uazﬁmmqwmmiﬁﬂﬁ 40 1UAINNT “lummzﬁwawaﬁﬁwqﬂﬁmqmiﬁﬂ 30 T
HAZANMNTIVINMIFAT 50 1muAINAT ANgIVeInada lulinadenandnaian naz liny

v o '

UPNTNTURUTIENINDIYMIAAUDLANNFIVBINIAAADHANTN
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Table 3.2 The average nutrient yield of amla leaves and branches (kilogram per rai)

AGE  HEIGHT DM CP CF EE ASH NFE
30CM 262.8 38.6 54.4 7.1 20.4 119.1
30D 40 CM 254.2 36.3 534 7.0 20.3 115.6
50 CM 234.2 34.9 45.8 6.3 17.7 109.5
30CM 433.4 51.3 119.2 10.5 28.5 187.2
40D 40 CM 419.4 56.8 99.0 10.6 29.5 186.3
50 CM 410.5 52.5 100.3 10.8 27.3 182.8
30CM 511.1 54.2 148.4 13.7 334 220.7
50D 40 CM 593.1 63.2 169.7 14.5 40.3 254.2
50 CM 482.1 54.6 137.3 12.3 33.1 203.7
SEM 35.74 5.22 12.36 1.17 242 16.47
% CV 18.97 17.27 25.96 21.89 19.71 17.69
.................................................. P-value......cooooiiiii
BLOCK 0.0093 0.0067 0.0253 0.0172 0.0115 0.0068
AGE 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
HEIGHT 0.3312 0.3115 0.3836 0.6732 0.1994 0.2998
AGE*HEIGHT 0.6037 0.7235 0.5659 0.4628 0.7109 0.5297

a d
3.5 1ITUHaN1TINAADdY

=

o ' /2 o A 24 o A 2
nanmsnaassilagiuwudndesisud pM uag cF AU IgMTAANNTY Ty
sl 2 o ~d A o A 2 ' < Aw A =
nesisudesnlszneumaniionn anauioolgnsdainiu od19lsnamnultendnuids
a A o o 1 4 q’.:’ [l
dNBNAYDIIYMIAALAZAINGIEINMTAAa0nlsznoumunlivesuznileniiuliliae
o Y A o A o ! -4 L 4 A
Taona ludanstaerguesnmsaaiislas dnwuindesisud oM wag cr ndu luvaezh
4 a A 5 dyd' = A A A d? [
p9f1lszaeumaniions anas Matliilounnininmsazaudeleluisnuiy Tasmwizludiu
VBIRAU N3N AUMIIAAMTALANANTY (lignification) JUNYAIY (Checke, 1999)

g ' /2 o A o A 2
ﬂluﬂ'ﬁﬂﬂa@\iuwtﬂjuﬂ@ﬂe}fu@ CP, EE LLl§i& NFE ﬁﬂﬁﬂlﬂ@@TQﬂ1§ﬁﬂLWNﬂlu Skerman et al,

'
v A

1 s o Vo 4 o
(1988) i?flﬁl!’ﬂlﬂ@im)’u@] CP NN 15.52, 12.27 LA 10.55% Lﬁ@ﬁ‘]ﬁﬂﬂ@]ﬂ‘ﬂ@?ﬂ 61,91 LLa1g 120 IU

U

4 1

o w % ] o J <3 @
AANY ﬂ?i‘ﬂﬂﬁi’]ﬂ‘ﬂﬁ]ﬁ!ﬂuW‘UNﬁL‘HuLaﬂ’Jﬂu ﬂﬁ?’lﬁi’] 1Wos1FUA CP MmNy 15.73, 13.73 uag

11.77% ilodauzwiloniony 30, 40 uaz 50 Ju awdwu
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sl v A 2 22 A ‘ &
1o 1FuA DM tay cF anaulonugIlum Ay NN AIUVUUBINY
' 9 ' ' 9
Uszneumsaruvesdrdunaznahuiiosndiuan aziuiennugalumsdamuiiuazny
S I 4
1Wosi¥uA CF anas
Y Y ' 9 '
HaWAAUY DM, CP, CF, EE 1az NFE lunmsnaaoiniinuiniuiuiiesignisaa
' 9 v
MU ATINUTIWAUNIINAADIVDY Punyavirocha et al. (1992a) Anu101gN15Aa Liflinade
HaWan DM uaz CP na1nAskananuyod DM wag CP 1 1d1nn1saaiieny 30, 40 uag 60 Ju
NN 235, 45; 364, 66 1AL 422, 71 kg/rai MUAIA
1 A o Y a a A 4
Battad (1993) e wananinguitsazianan lUsauiitmanzauaiuisn laanns

AN 50 ruAAsIHazAaNNY 35-45 Tulugreggeu uaznng 45-60 Julugiegquas

Yy 9
v A J

] ] 9
NUITBATIHNUNMIAANNY 50 TutazinNge 40 wudwasaz ldnanangaiga nziuds
uuzih 1ddannugasz 1IN 40-50 IuAmATIaZAANNY 50 Tu
av o’.t‘ J 33| 4
nM3uwun1Inaaedlunsivenseatillunuy 3 x 3 factorial arrangement tiioayiwa
<3| ' o u’j { o 3/} aaa v o o ]
msnaaod o1yl ldhiliensaesidmuasmal§nserduius eraiilvnsulanalil
9
Farnu nziiudeassiimsueninsiziananazade laun wavesergnisaa n3e naveany
] ] 9
galun13AnAe parameters NADINITANYI WANITNAABINDIINITAATOIY 50 Turuaz ]
St 73 o = A 72 o o A
vz ilenniinlosidud DM wag CF gefiqa uavziinjosidud CP, EE uaz NFE d1liga
4 v o 4 73 o {
Tuvamzididaiiong 30 7u velduzawilondifiilesidua cP, EE uaz NFE gafiqa nazil
-4 o A o A o Y Ao 73 &
nlesidud CF Mitga m3sdaineny 40 uaz 50 1w ag lduzwilonninlosikud DM, CP uaz CF
o 1 v Ao 73 & : ' 73 & o 1 v A o
iy uave lavzatlowniinlesidua cp gandn uanlosisud CF dniinsdaieny 30 u
' ~ ' v o Y o A o 33| '
nouzagiwanoglumsdanuszaunnugalumsaaiiiungauiuarsdumls
Y Aa S I 4 a = v A [ v A [
MnsannlesiduALazNANAYDI CP AITIABNBIYNMITAATN 30 TU HATAANITEAUAIINGY
a uaJl dy ~ o Y] o dy 9 A S o
30 wuAas Neilmsiziengmsdauazszauanugalumsaaiios lduzvwilenniinlosidud
cP liuanamenniumsaaiszaun g 40 uag 50 wuamas sz likanda CP gaiga us
A -4 @ 3 v A o
fnsannnesidua CF uazms 19z TeminzdleniluomsTa madaney 30 Juvy
P Ao -4 o To & 1 o A ' ' 3 A
lauzvwtlonntinlositud cF dinga Tag ludilainzdafinnuganls edelsnaunismy
o A Y o q 9 73 & o A a v
anwgalumsdaiious Iduildnlesisud CF anas naznisdaiinuga 50 wudmasez la
Aa 1 o 73 & o A
wzwilouniindnavilosiua CF dinga
o A o = a v S -4 =
M3AANeIy 30 Tu nazinwgs 50 isuAmas 92 lauzuutlouninlesidud P fig

Tunasatudiuazinlinanan DM uag CP anaq



12
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4.3.1 5o 3ngay Tnenisinune s 1y uazMuvesuzywilou

° P o Y 2 3 2 ° 9

M luvazduuzvuiloniniuldisuvuiaEn @Wszuia 2 17) MMTaInuie (sun
dried) HAZMTINTUARTUALUATIVIA 2 HADINAT
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4.3.2 dnInaaeaansinnms
9 P o @ oy o @ =
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Alansude iy valdiidlu 2 Jame fu (07.00 w. uag 16.00 1) waz lasunadaziiiazea
T 3 A o o [ o’j Yo 9 o Aa ] [
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Y
o a 4
ANUUNTINTINDIINIZIAIYAUNTI 4 1A AD Potato dextrose agar
(PDA), Mitis salivarius agar (MSA), Shahidi Ferguson Perfringens agar (SFP agar) (lag de Man,

M Y a 4 [ o
Rogosa and Sharpe agar (MRS agar) 1083363911151 1z@899aun3d laasluiininesvuia 500
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4353 migwmﬁzq@ﬁuw?éﬁmzmimaﬂﬁ’y
Tlaveunadi 18910 rumen digesta HFunsison1sanidarududy
10”11 U505 0.1 Tulnsdas Taaalu petri dish ﬁﬁmmimwﬁymﬁgﬁum?éfﬁm?ﬂu"l%' indeld
13 petri dish U539 petri dish adluganatadn TeuAu anaeropack 1 win asluganatadn iega
pondaunieluge MildaeluganaradniianimFeongsiou vl luduSugungi 37

A=

= I ) o o A A A
peruaaFen (Huszeziia 48 42 1ue Wnnesivivlalaiigaunid tuiinwa
= o ] o -3
4.3.6 ManseuA10d NuazN5AT 01y 115 Tne
o % { LY o 4
hveumaInNnszznininduegiuasazals ¥1ATINUAIONABIgaNnIIml Tag
] Y
75n15 hematocrip A1® HIAVDAUKNAIAIUUIATOY Hemacytometer 3101 U111 doed10nd04
P o w 1 ] o
AN IAUNUMAWEIY 40 111 asIvULazuANHE
a o Aaa
4.3.7 MIUATILHNNADA

v
@

o 9 o a A A F) o
uwagammuﬂiwmiﬁgaumﬂ U

=3 a o aay ax 9
u‘ﬂﬂulﬂlﬂvnfni’JLﬂ51$W‘VINﬁﬂﬁﬂ’JEJ’JTJ t-test 9138

Tusunsudusagi SAS (SAS, 1996)

4.4 #aMINAD0Y
a Y Y v 1 a
Nﬁﬂ?iﬂﬂﬁ@ﬂlﬁiﬂﬂlﬂuﬁzf‘null%51]111‘]9_1f’Jll‘]JﬂﬂlfViﬂ‘]JT‘ﬂuiJH]T%ﬂi%LWT%@@‘D’HﬂLLﬁ%

&7

a I( { 1 o
Uszmnsgaunidlunszmnzminuaas 1 luased 4.1 lusazdunzvmovua lilinai 141
{ a J ea./l
mslasundasdseanng fqmm?ﬂ N Lactobacilli sp. Clostridium sp. Streptococus sp. Aspergillus
o (] I ) [
sp. waz 15 1ad ed1alsnay Suua Ty (p = 0.0828) Hlddserns 15 Tad anas (7.58 vs

6.84 x 107 /1 g digesta)

Table 4.1 Effect of ground amla leaves/branches on rumen micro-organisms (x 10’ cfu/g digesta)

and protozoa (x 10°/g digesta)

Type of micro-organism Control Amla SEM | %CV | p-value
Lactobacilli sp. 1.97 5.32 3.14 105.9 0.6683
Clostridium sp. 13.60 16.00 5.28 43.4 0.3508
Streptococus sp. 3.20 2.15 1.53 70.0 0.5253
Aspergillus sp. 3.87 9.49 4.31 79.1 0.2625
Protozoa (x 105/g digesta) 7.58 6.84 0.24 18.9 0.0828
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Aspergillus sp. "lmmmhqﬁuedwqﬁﬁfﬂﬁwﬁmwaﬁmuqmﬁﬁaﬂizﬁ“lummzﬁfﬁmauﬂimmi
T Tadafiuur Tduanas Tun19a599uU Cordozo et al. (2006) 518U INAIUNTUVD
cinnamaldehyde (0.18 g/d) 148¢ eugenol (0.09 g/d) 3inasi11#1/5L1n504 holotrichs Finduogn

o w

Tdedagneada (P <0.05) luvmed anise oil Ananilddurulszvinsveslyls Tadranas

o W

PYNUUIAAYNNADA (P < 0.05) LBANTI Patra et al. (2006) AN HAN13 1F a3 afn it s
¥UA (Acacia concinna, Terminalia chebula, Terminalia belerica, Emblica officinalis (amla) and
Azadirachia indica Wwansazaneiuana1aiu; ethanol, methanol uazﬁyw) aoldszy1ns 115 Tnd
WasNUI Emblica officinalis (amla) lifinadeiszans1131ad nanisnaaeeiiiisiean

Yy 99

Y Y
AU ULT MITNVUIAUFLAVDINY F1TANAINNY U5 01T UNOUITLIHIINNY G911

u

9 0

] =\ o I A = Auv A 1 ~ = Av A (Y

g9A9NA NI BT UNVLADININITANYIITEDNNIN ﬂ@uwﬁ]xﬁzﬂwamiﬁﬂynﬁ]ﬂmmﬁm
dy o = Aav v o Jda Y = A A A
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Anwnivenaunsnd ldiald

4.6 agwamisnaaea
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w190 (p = 0.0828) 1 1¥sens 115 Tad anad (7.58 vs 6.84 x 107/g digesta)
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o = ﬁy 9 d' [ 1 Y eajl =
mmsAnyuiiodunonuguaimesvelusazMuuzvnilen sauiinsaionemis

dadiveldlunsnaassaes 1

(Y] d

5.2 Jngiszaen
A =y Y] 4 Yy A o o A =
IeIATENeIMITdaInaaelnliieane M uaaoAn1INAaD INONI1UDY

4 ' o 1 v o
penlsznouNINAY AUATNINNAINTY wazmsoesdateves ldsauluemsdninaaes

5.3 I5AUUUNMINAADS
A < A v S o o
5.3.1 pssuAsMsIAuAe oy MImnuie msua msinusny uagnisily
[~ I o Y]
wailuenisanidmsumnaasd
=\ ] a < = 9 o o YA Qy
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formamemauas ludusumeileaduluvazduuzanuilovnuandumefuiludounazy s
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pongnia1e Nogluiygaudely Wwzawilouiuasuazideauda lwaudomsduni
a [ Y4 (% { @ [
Tsau 16% TuTsanunanemsdatnugaserng awaadlumsie 5.1 Tagwauludadiu
[ a Aa @ [ a % o o <3
AALEIMS 500 N lanSusouzvwilon 60 Alansu Kinsdadia uazussyaenszdow
= &4y
5.3.2 MIARY U aNAY
= 4 =\ a [ @ = [
msAnEIeIAdsznoumanil MIlsziiuauAIN WAl UL NISANEINITIosda1Y
Tunszimzrsinuesomstunay lutaziunzuiuilow
4 Aas
5.3.2.1 ginsaiuazisms
(1) MM IguA10819U09911159U tazestunan lunazduuzviuilou

=

o { a I ) 4 [
mmauuﬁ’mqmwgu 60 °C 1Huan 36 ¥21ug o1 Inguita (dry matter, DM) (AOAC, 1990)
o w ' Y Y Y o o
(2) H1NIDYNUDIDINITUU Llﬁgf’ﬂﬁ?iﬂluNﬁﬂiﬂllﬁ%ﬂ?ﬂﬂ%ﬂﬂﬂﬂ@ﬂ NN
14 & ' Y o w Ay Y g Y Aa a A
NITUANIYATOIUANTIUAZLUNTIVUIA 1.0 mm. ummmamm"lmﬂu"b“lumﬂmwﬂﬂﬁuw IND

= s = l v 1
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o w [ Y Y 4
(3) H1AIDYINUDIDIUITUU uazamﬁﬂluwﬁuﬂluuazmuuzmm‘ﬁ@u 1
a S A = J = Ya a J .
'Jl‘ﬂi']gWLWf’JﬁﬂH']f’JQﬂ‘]Jigﬂf’]‘]_l‘ﬂ'NL‘ﬂll Tﬂflﬂ']51‘])"3‘ﬁﬂ']i'llﬂi']$WLL‘]J‘]J‘]J§$3J']m (prox1mate
. £ a ¢ ¥ A . = .
analysis) (AOAC, 1990) %Q?LﬂiTzW?@]QLLﬂQTﬂﬂLﬂS@Q hot air oven 11J5AUYE11 (crude protein,
CP) Tasinseq Kjeltec auto analyser §EY (ether extract) TasinT049 Soxhlet auto 189 leveny
4 { A I
(crude fiber, CF) Tagin304 Fibertec auto analyser 1azii (ash) Tagn1swigaivigil 550 °C 11y
M a o A U
a1 3 1139 uagnsins1eHite lo 1ae Detergent analysis (Goering and VanSoest, 1970) l@1in
4 H 1 H d 4 H 1
wolef lazareludmenunidunaiy (neutral detergent fiber, NDF) ttinlef liazatalud
g .
monununsa (acid detergent fiber, ADF) 11 acid detergent lignin, ADL Tae1nT09 Fibertec

auto analyzer

Table 5.1 Types and amount of raw material used in the experiment

/100 kg (fresh weight) Control Amla
Ground amla leaves/branches - 10.7
Cassava pulp 334 334
Rice bran 16.0 53
Brewers’ grain 12.0 12.0
Molasses 8.0 8.0
Palm meal 16.0 16.0
Mung bean meal 8.0 8.0
Extracted rice bran 4.0 4.0
Urea 1.8 1.8
Mineral mix 0.5 0.5
Flavour 0.1 0.1
Pelleting binder 1.0 1.0

o (% 1] ] d
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dg=a+b( 1—exp_°t)

L‘f}f’J dg = degradability of protein
a = water soluble N extracted by cold water rinsing (0 hr bag)
b = potentially degrade N, other than water soluble N
c = fraction rate of degradation of feed N per hour
t = hour

o 1 a L] = d’ay 9 ] 1 o
nmsmanlsunanisdesaatsveslisauiingd i luresseznagndna
[ I % 0o
onsimsdosaarslunszimizniinTagldlasunsudusegi) NEWAY EXCEL (@rskov and
9
McDonald, 1979) MUaUNTALL

dg=a+bc/(c+k)

L‘f}f’J dg = Effective protein degradability
a = water soluble N extracted by cold water rinsing (0 hr bag)
b = potentially degrade N, other than water soluble N
c = fraction rate of degradation of feed N per hour
k = Fractional outflow rate of digesta per hour

e laa dg udransair lddseanaa ldsdundesaats 1d lunszimizvdn
(rumen degradable protein, RDP) uaz Tds@unludesaarsldlunszimizvin (rumen

9
undegradable protein, RUP) laauaun1sfail
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RDP=CP X dg

CP = RDP + RUP #1398 RUP = CP — RDP

a 14
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Table 5.2 Chemical composition of concentrate and corn silage (Mean + SE)

Control Amla Corn silage
...................................... % of DM

Dry matter 94.64 £ 0.45 95.67+£0.30 28.68 £0.00
Crude protein 17.33+0.15 17.46 +0.14 7.20+0.02
Ether extract 3.9+0.12 3.7+0.08 1.32+0.14
Ash 7.01 +£0.04 7.03 +£0.01 17.89 +1.12
Crude fiber 16.10 +0.11 17.71 £ 0.02 27.60 £0.21
NDF 45.55+1.37 44.48 +0.80 61.32+0.11
ADF 24.35+0.17 27.70 + 0.62 36.13 £0.15
ADL 6.33+0.14 6.64 +0.08 2.58 £ 0.09
NDIN 0.24+0.12 0.26 £0.13 0.16 +£0.08
NDINCP 1.48 + 0.09 1.60+ 0.02 0.99 = 0.06
ADIN 0.28+0.14 0.22+0.11 0.22+0.11
ADINCP 1.76 = 0.52 1.46 = 0.08 1.38 + 0.02

ADF = Acid detergent fiber, ADL=Acid detergent lignin, ADIN=Acid detergent insoluble nitrogen, ADICP=Acid
detergent insoluble crude protein, NDF=Neutral detergent insoluble nitrogen, NDICP=Neutral detergent insoluble

crude protein
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Table 5.3 Energy values of concentrate and corn silage

Control Amla Corn silage
TDN,, (%)’ 63.82 63.23 50.46
DE,, (Mcal/kg)’ 291 2.87 2.19
DE, (Mcal/kg)’ 2.80 2.77 2.30
ME, (Mcal/kg)' 238 2.35 1.86
NE,, (Mcal/kg)’ 1.48 1.50 1.12
"TDN,, (%) = tdNFC + tdCP + (tdFA x 25.25) + tdNDF — 7)

2DElX (Mcal/kg) = ((tdNFC/100) x 4.2) + ((tdNDF/100) x 4.2) x ((tdCP/100) x 5.6) + ((FA/100) x 9.4) — 0.3

3
DE, (Mcal/kg) = (((TDN,, —((0.18 x TDN,,) — 10.3)) x Intake)/TDN,,) x DE,

‘ME, Mcal/kg) = (1.01 x (DE,) — 0.45) + (0.0046 x (EE-3)) (where EE > 3%)

‘ME, (Mcal/kg) = (1.01 x (DE,) - 0.45) (where EE < 3%)

’NE,, (Mcal/kg) = (0.703 x ME,) - 0.19 (where EE < 3%)

5NELP (Mcal/kg) =(0.703 x ME,) -0.19) + ((0.097 x ME,)/97) x (EE - 3), (where EE > 3%)

NRC (2001)

Table 5.4 Dry matter degradability of concentrate and corn silage

Dry matter
Feed 1
Oh 2h 4h 6h 12 h 24 h 48h 72h dg
dgof DM e (%0)ceeeieneciancnnnenns
Control 2780 3720 37.50 4250 5190 5290  69.60 - 46.40
Amla 2680 35.10 36.80 41.70  51.20 55.80 64.70 - 45.90
Cornsilage 21.90 21.80 2220 23.60 26.00 31.50 5330 60.50 28.60

'Effective degradability of dry matter
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Table 5.5 Protein degradability of concentrate and roughage

Protein
Feed 1
Oh 2h 4h 6h 12 h 24 h 48 h 72 h dg
dgof CP e (%0)ceeeieneciancnnnenns
Control 55.80 61.40 63.70 64.50 67.20 67.80 79.70 - 66.10
Amla 55.10 59.60 61.20 67.30 67.30 69.20 77.80 - 65.3
Corn silage 47.40 39.70 35.60 33.10 27.00 34.70 40.40 60.60 47.10

HLTin:

' Effective degradability of crude protein
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Table 5.6 Dry matter and protein degradability of concentrate and roughage

Disappearance (%) Control Amla Corn silage

DM Disappearance (%)

A 35.30 30.50 17.00

B 50.90 35.20 42.00

C 0.022 0.062 0.028

A+B 86.20 65.70 59.00

Effective dgDM (%) 46.40 45.90 28.60

CP Disappearance (%)

A 61.50 59.20 32.30

B 28.50 27.60 33.60

C 0.001 0.022 0.003

A+B 90.00 86.80 65.90

Effective dgCP (%) 66.10 65.30 47.10

"Outflow rate (fraction/h) = 0.08
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Table 6.1 Data of experimental cows

Details Control Amla
Milk yield (kg/d) 16.60 +2.08 16.26 +1.76
Days in milk 63.70 £35.16 60.80 =33.60
Body weight (kg) 418.40 +£43.90 411.70 +£43.50
Age (mo) 44.10 +11.00 4420 +11.04

Remarks: values showed are Mean + SD
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Table 6.2 Intakes of experimental cows

Control Amla SEM P value
Dry matter 0 e (kgDM/d)..................
Concentrate 7.57 7.57
Corn silage 6.91 7.05 0.12 0.6674
Total 14.52 14.62 0.12 0.6642
gkg W' 156.55 159.52 247  0.5546
Crude protein L (/) covrevniniinnninnnn
Concentrate 1312 1322
Corn silage 500 507 8.29 0.6607
Total 1812 1829 8.29 0.6624
gkg W' 19.56 19.74 032  0.5249
Netenergy = cieiiiiinieeinnn (Mcal/d) c.oovvnneennnnnnnnn.
Concentrate 11.20 11.36
Corn silage 7.74 7.90 0.11 0.6713
Total 18.94 19.26 0.11 0.0282
Mcal/kg W"" 0.20 0.21 0.006  0.5469

SEM = standard error of the mean
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Table 6.3 Milk yield and milk composition yield in response to the treatments

Control Amla

SEM P value

.................... (kg/day)..................
Milk yield 13.65 12.72 0.41 0.2755
4% fat corrected milk 14.92 13.80 0.38 0.1595

Milk composition yields .....cccoeeieininn (g/day) ccoovvnevninnnnnnn
Milk fat 556 512 13.80 0.1252
Milk protein 459 420 12.39 0.1387
Milk lactose 671 621 19.68 0.2174
Milk solid not fat 1270 1175 36.29 0.2057
Milk total solid 1826 1686 48.46 0.1672

SEM = standard error of the mean
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Table 6.4 Milk composition in response to the treatments

Control Amla SEM P value
Item
.................... (%) ceeeeinieninnnennn

Milk fat 4.11 4.04 0.07 0.6665
Milk protein 3.37 3.31 0.02 0.1679
Milk lactose 4.92 4.88 0.02 0.4242
Milk solid not fat 9.31 9.24 0.04 0.4307
Milk total solid 13.42 13.29 0.10 0.5354

SEM = standard error of the mean
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Table 6.5 Body weight and body weight change

Control Amla
Item SEM P value
.................... (kg/head)..................
Initial body weight 418.40 411.70 9.78 0.7357
Final body weight 427.30 420.80 10.84 0.7676
Body weight change (g/day) 9.10 8.90 1.93 0.9592

SEM = standard error of the mean
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Table 6.6 Rumen degradable protein (RDP) and rumen undegradable protein (RUP) supplies by the

feeds
Control Amla SEM P value
Item
...(g/head/day)...
Rumen degradable protein supply (RDP, ) 752 717 2.38 0.0001
Rumen undegradable protein supply (RUP_, ) 1,060 1,036 5.93 0.0598

SEM = standard error of the mean

Table 6.7 Protein supply by the feeds and protein requirement of cows

Control Amla SEM P value

Item
...(g/head/day)...
Rumen degradable protein requirement (RDPreq)1 1,275 1,276 0.91 0.9556
Rumen degradable protein supply (RDPsup)2 752 717 2.38 0.0001
Excess/deficit -523 -559 6.53 0.0316
Microbial crude protein (MCP)3 1,084 1,085 7.57 0.9555
Metabolizable protein requirement (MPR)4 1,392 1,273 30.20 0.0640

Rumen undegradable protein requirement (RUPreq)5 1,192 964 50.34  0.0363
Rumen undegradable protein supply (RUPsup)6 1,060 1,036 5.93 0.0598

Excess/deficit -132 72 46.92 0.0434

'RDP_ =0.15294x TDN, :° RDP_ = from Table 6.6; ' MCP = 0.85 RDP; * MP, = MP,  + MP,_+MP

Actual® Endo’

> RUP = MP, ./0.528; ¢ RUP = from Table 6.6); (NRC, 2001); SEM = standard error of the mean
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Table 6.8 Energy requirements and energy supply

Control Amla SEM P value
Item
...(Mcal/day)...

Net energy intake (NE, intake) 18.94 19.26 0.11 0.0282
NE requirement for maintenance (NE_,,) 7.45 7.37 0.14 0.7505
Net energy requirement for lactation (NE, ) 10.30 9.50 0.26 0.1459
Net energy requirement for gain (NE, ) 0.76 0.78 1.66 0.9549
Net energy retention (NE, ) 18.51 17.65 0.36 0.2392
Efficiency of NE utilization 0.98 0.92 0.03 0.5269

NE,,, = O.80LW0'75; NE, , = (0.0929 x %Fat) + (0.0547 x %Prot. + (0.0395 x %Lact.); NE, , = Reserve energy x
(0.64/0.75); NE ,= NE ,, + NE, + NE, ; Efficiency of NE utilization = NE / NE, intake; (NRC, 2001) SEM =

standard error of the mean
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Table 7.1 Ingredient composition of the diets

Ingredients Control Amla
Cassava pulp 334 334
Rice bran 16.0 16.0
Dried brewers’ grain 12.0 12.0
Mung bean meal 8.0 8.0
Oil palm meal 18.0 0.0
Ground amla leaves/branches 0.0 18.0
Molasses 8.0 8.0
Urea 1.8 1.8
Mineral mix + Premix’ 3.0 3.0

! (2.5 kg mineral mix + 0.5 kg premix) Provided per kg of concentrate: vitamin A, 5,000 IU; vitamin D,, 2,200
IU; vitamin E, 151U; Ca8.5g; P 6 g; K9.5g, Mg2.4¢g; Na2.1g;Cl34¢g;S3.2g; Co0.16 mg; Cul00 mg; I
1.3 mg; Mn 64 mg; Zn 64 mg; Fe 64 mg; Se 0.45 mg.



Table 7.2 Chemical composition of the diets.
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Control' Amla Corn silage
Item
% of DM

Dry matter 94.64 £0.45 95.67+£0.30 28.68 =0.00
Crude protein 17.33+0.15 17.46 +0.14 7.20+0.02
Ether extract 3.9+0.12 3.1+0.08 1.32+0.14
Ash 7.01 +£0.04 7.03+£0.01 17.89 £1.12
Crude fiber 16.10 £0.11 17.71 £0.02 27.60 +0.21
Neutral detergent fiber 45.55+1.37 44.48 £0.80 61.32+0.11
Acid detergent fiber 24.35+0.17 27.70 +0.62 36.13+0.15
Acid detergent lignin 6.33+0.14 6.64 +0.08 2.58 £0.09

Table 7.3 Effect of amla leaves and branches supplementation on DM and CP intake of rumen

fistulated non-lactating dairy cows.

Item Control Amla SEM P-value

DM intake (kg/d)

Concentrate 2.84 2.87 - -

Corn silage 3.18 3.24 0.10 0.7456

Total 6.02 6.11 0.11 0.7452
CP intake (g/d)

Concentrate 492 501

Corn silage 229 233 8.46 0.7427

Total 721 734 8.47 0.7424




Table 7.4 Levels of pH in the rumen of dairy cows
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h Control Amla SEM P - value
1 6.83 6.73 0.15 0.49
2 6.72 6.64 0.12 0.32
3 6.63 6.64 0.12 0.40
4 6.47 6.55 0.11 0.24
5 6.49 6.51 0.09 0.59
6 6.56 6.55 0.15 0.59
SEM = standard error of the mean
Table 7.5 Microbes in the rumen of dairy cows
Item Control Amla SEM P - value
Lactobaccillus sp. (cfu/g digesta) 36.31x 10° 21.75x 10° 46x10° 0.55
Clostridium sp. (cfu/g digesta) 11.37x 10° 1631 x 10° 23x10° 0.20
Streptococcus sp. (cfu/g digesta) 80.44 x 10’ 75.81x 10° 17.1x 10° 0.93
Aspergillus sp. (cfu/g digesta) 28.93x 10° 31.75x 10° 46x10° 0.59
Protozoa (/g digesta) 2.12 x 10° 206 x10°  024x10° 059
SEM = standard error of the mean
Table 7.6 NH,-N (mgNH,-N/litre) in the rumen of dairy cows
h Control Amla SEM P - value
6 10.71 12.66 0.98 0.51
SEM = standard error of the mean
Table 7.7 VFAs (mol/100 ml) in the rumen of dairy cows
Item Control Amla SEM P - value
Acetic acid 66.10 67.82 0.86 0.61
Propionic acid 19.20 18.96 0.81 0.89
Butyric acid 15.43 13.21 0.90 0.52
AP 3.4 3.5 0.15 0.84

SEM = standard error of the mean
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