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HM 1 : yl = 844.193+44.089x (r=10.9999,r = 0.9999, n=3)
¥

FM2 1 y2 = 846.667+44.444x (r=0.9987,r =0.9974,n=3)
s

HM3 : y3 = 640.000+46.400x (r=0.9999, ¢’ =0,9999, n=3)

doinuAx = 120 w2 lfdy voed @ 1, 2 oy 3 = 6134.86, 6180.00 Az
6208.00 Alanfnfminaamudwy vetn ldhegnsdanaznandandhiianduiuiiu
QU (> 0.99) wasiimdudsednimsdndule (%) = 0.9991 Fagusuiu uaasvihauns
finnuiudunn sl 4ilsz Ton?lE dedsuldilszezinm 120 Suwiiky wud
msdandifiey 45 Ju ‘lﬁ'ﬂanﬁm1?1¥~1'luu~:'1|m151111'i'nﬁﬂuaszmﬁnuﬁ'«qaﬁqﬂ msdad
01460 Tu InanAnsosnaun dauniidaiiony 30 Tu Mnandadriiqa fie 6174.29,
5546.67 une 5318.09 Alandw 19 lunsdivesiiminem uas 13058, 1272.3 uas 1050.7

y
Alanfu/ls lunsdlvenihminude mud ey dutaasluaiste 4.1

T
=

devhdaseneumand uazwardangund g Tnsusdomisenud
dlumieaz  dwmfudmdsznsumaniivud Sanuuandidulunisdaudazads
WuiAniu aeandesfuvavesnisuaazaue (2530) inuimdhgdaaiiey 45 Ju
afaf 1 uaz 2 i Inyuza i nd1afell CP vidy 11.62 Wlsufy 5.92%, EE Ry 3.61
Ay 3.07%, Ash 111170 10.10 1fiouiy 8.33% unz NDF Wiy 65.67 tfoudy 64.89%
AMAIAY mhq"l:iﬁﬁnﬁnﬁmsmdwﬂszﬂaumqmﬁvmmﬁﬁfxfﬁﬂﬁ 30, 45 uag 60 31 lu
mimamﬁywuimfﬁ’wzﬁ%'ﬂquﬁ’mﬁ'uqa%u (19.79, 21.15 uag 22.93% AWAIWNRL) LAl
SunSeinquifsuinlashivimin Taveglugae 92.17 - 93.26% il TulsAumdvanns (12.08,
9.26 UAY 6.43% MWAIAL) uazi‘a’awn'h"luﬁuﬂaaﬂnutﬁ'ﬁi@nﬂmxﬂaﬁmqmﬁﬁmﬁjuﬁu
et nfifuddiyy (p <.05) dmSunsdlveudels 51 NDF uaz ADF wn'i‘1ﬁﬂ?mmq¢~i‘})umn
o1ynséia Taoll NDF (nie 58.31, 67.36 tag 71.32% awdidu aeARABANYTIWUVDIITY
unamz (2546) inudmdrgiaad 30, 45 uaz 60 u HlusAunnylutuanas fe Talsiy
15.13, 9.14 uag 7.93% mud iy wazluifu 1.35, 1.18 waz 1.19% awdiy uaiflelofiyiy

Taull NDF 1¥111 61.99, 68.07 Uag 67.89% mud16y



40

] ] | ]
M4 nardaunzannlszaeumanfimfovesmisiandndudazaiidniiogag

Table 4.1 Average yield and chemical composition of individual cut of ruzi grass at different age

Yield (kg/rai) Chemical composition (% DM)
Crop %DM
Fresh Dry wt. oM CpP EE Ash NDF ADF ADL

Cut at 30 days (n=12)

1 1,275.43 263.54"  20.69° 9142° 13.71° 393" 858° 56.05° 2474° 253°
2 1,344.00 25822" 1921° 9144" 12.16° 428" 856" 5537° 20.09° 2.53°
3 1,38133 26630 19.29" 93.17° 11.65™ 404 683" 6091° 3045% 282"
4 131733 26271° 19.95° 92.65° 1078 333" 7.35° 6094 3145° 3.04°
Avg. 1,32952 26270 1979 92.17 12.08 390 7.8 5831 2893 273
SD  65.00 843 073 087 122 053, 087 288 275 029
Total 5,318.09 1,050.7
Cut at45 days (n=9)

1 2,776.95 560.38", 20.18° 92.42" 9.63° 289" 758" 64.22" 3240° 2.66° -
2 2,096.00 41519" 19.81° 92.71" 10.74° 446" 729" 67.46° 33.12° 2.76"°
3 1,952.00 458.06° 23.44° 93.72° 741°' 404° 628" 7041° 3424° 3.30°
Avg. 227498 47788 2115 9295 926 380 7.05 6736 3326 2091
SD 38979 6827 181 065 152 073 065 279 1.05 033
Total 6,824.95 1,433.6

120d  6,174.29 1,305.8
Cut at 60 days (n = 6)

1 2986.67 678.58" 22.73" 92.89" 646" 246" 711" 67.68° 36.20° 3.21°
2 256000 592.90" 23.13° 93.62° 640" 265 638° 7496° 3853° 338°
Avg. 277333 63574 2293 9326 643 256 675 7132 3737 330
SD 27109 6094 053 082 1.05 024 082 487 199 025
Total 5,546.67 1,272.3

* means in the same column with different superscripts differ significantly (p<.05)
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A3 4.2 uﬁmt’huﬂsznaw1@anwmmﬁqwmmqmmfu wudilals@y
uazluiuanns udfidels uazBuniotngiuiu Sendrofumaiinaaslumsg 4.1 dmiy
ﬂsmmemvm'lmaﬂsmm wuinlSinadaquieiazdunising aaBANYTIIRINT 519
saalSinadelediludues NDF, ADF uag ADL mm'fuamwuumﬂiy (p <.05) Ay
pynIdARiydY msizngniiszos nm‘lumsﬁzﬁummm‘l%"lummstymn'[mmuifu
mnm'mnaawawmmtyﬁwﬂsmmmsﬁuuﬁz'luﬁ'uqaﬁqmﬁaﬁ'ﬂﬁa‘nq 45 W ud
hiunndrsednihfudigninmisdaiion 60 fu (o> 05) edwlsfiamdoriuszuznaints
Mudamduiiu 120 Juidu wudSinaTdsfude stidanaufiondhudiu deandos
fufosdginduazame (2539) ﬁﬁnmﬂﬁﬁ’ﬂmﬁﬂ?ﬂﬁmq 30, 45 uaz 60 Ju wudmghil
waNE-'mTﬂsﬁusduaﬂmnﬁaﬁ’ﬂnn}lﬁa1qu1ﬂ1‘fu wrzndhiimsadiednveatie lomudy

M1319 4.2 muﬂsvﬂanmqmu Vinalnsuzdentsiiia ua.,masvu,,namm'mwamim
gemﬂnmqmq qfiu
Table 4.2 Chemical composition, amount of nutrient per crop and per equal period of ruzi grass

cut at different age
Age (day) DM oM CP EE Ash  NDF ADF ADL
Chemical composition (% DM)
30 1979 9217°  1208° 390" 7.83° 832" 2893° 273"
45 215" 9295™  926° 380" 705" 67.37° 3326° 201°
60 2293°  9326° 643" 256 675° 71.32° 3737° 3.30°

Amount of nutrient (kg/rai/crop)
30 262.70"  242.13%  31.72° 1023 20.56* 15321° 76.01°  7.18°
45 477.88°  444.19°  4426° 18.16° 33.60% 321.91° 15892° 13.89°
60 635.74° 59278  40.76" 1623° 42.96° 453.76° 237.89° 20.97°
Amount of nutrient (kg/rai/120 days) Y
30 1,052.15"  969.79" 127.06° 40.98° 8236° 613.61° 304.42° 2876
45 1,305.86" 1213.61° 120.92° 49.77° 9244 879.54° 43421° 37.95°
60  1,27231° 1,186.33" 81.56" 3249' 85.99° 908.12° 476.09° 41.97°

" means in the same column with different superscripts differ significantly (p <.05)
Y adjusted value for grass cut at 45 days using regression equation y = a + bx when y is fresh yield (kg/rai) and
X is day of cut
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Figure 4.1 Gas production at different fermentation time of ruzi grass cut at different age
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Table 4.3 Gas production at different fermentation time of ruzj grass cut at different age

Hour 2 4 6 8 12 24 36 48 72 96

30/ 1 5.34 8.097 10.62 13.61 21.91 4755 5666 59.07 62.40 63.08
30/2 372 174 1016 12,63 19.44 4364 53.75 56.71 60.34 61.61
30/3 9.45 1423 21.34 3042 43.26 60.10 67.13 7006 72.04 73.09
30/4 933 1429 2090 28.80 42.23 59.84 66.5] 69.70 71.67 72.87
lﬂéﬂ 746 11.09 15.75 2136 31.71 5278 61.01 63.88 66.61 67.66
SD(n=12) 2.17 345 565 8.67 11.59 770 633 652 585 588

45/1 533 728 976 1219 18.97 4023 5129 5436 59.06 6043
45/2 458 681 876 11.22 17.52 41.03 52.29 5590 6031 61.99
45/3 9.88 1475 2049 28.61 40.57 58.13 65.54 68.65 7144 7253
lﬂ-‘ﬁ:ﬂ 6.60 9.61 13.00 1734 25.69 46.46 56.38 59.64 63.60 64.98
SD(n=9) 253 3890 565 848 11.20 906 769 782 718 7121

60/1 526 748 950 11.72 17.52 3835 5055 5453 5990 61.69
60/2 6.91 1092 1599 2337 3349 5182 60.11 63.74 67.06 68.74
lﬂéﬂ 6.09 920 12.75 1755 2551 45.09 5533 59.13 63.48 65.22
SD(n=6) 0.99 193 358 642 8.80 750 553 553 462 4.60

MIN44 USinmsudagnindiuuda p), mmsder ldvesdunieiag (OMD), wisnuld

UszTomni14 (ME) uaendsarugniiitoms 1y (NEL)
Table 4.4 Adjusted gas production (GP), organic matter digestibility and energy contents of

ruzi grass cut at different age

Aée GP (ml) at hour 24 % Mecal / kg DM

(day) Cropl Crop2 Crop3 Crop 4 lﬂa‘ﬂ OMD ME NEL
30 4755 43.64  60.10 59.8¢  52.78°  6124°  2926° 1.35°
45 4023 4103  58.13 - 46.46" 5568  2.05° 1.20°
60 38.35 51.82 - - 45.09°  5433" 2.00* 1.17*

*** means in the same column with different superscripts differ significantly (p <.05)
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dmiulSunadunisinguasndinuldlaz lomi14 (ME) ﬂquwﬁ'muqn"ﬁ'xﬁa
mslfuu (NEL) do'lidensivesnisda (19194.5) wuh nsdaiiong 60 Fu fisgeiiae
WesnnndhiiszeznalumsazauTnsuzinnad um'TaJiﬁuﬁﬂ?mmmnﬁqnuﬁ"aﬁﬂmﬁ'ﬁmq
45 Ju ua'hiuandnediliivddigninndidaiiong 60 u (> .05)

AIN45  siweedunieingdesld (oom), wismldise Tenild (ME) uogndsnugni
4 [] » ] Y
twems Iy (NEL) Anmdsdenufinensefidauazsanluszozina 120 5u
Table 4.5 Digestible organic matter and energy contents calculated as average per crop and total

after adjusted to 120 days

A Nutreint/rai/crop Nutreint/rai/120 days Y
ge -
kg Mecal kg Meal
(day)
DOM ME NEL DOM ME NEL

30 160.88"° 592.42° 354.75°  644.36" 2,372.75° 1,420.85"
45 266.15°  978.14°  57507°  727.13°  2,672.20" 1,571.07"
60 345.60°  1,264.69° 743.47°  691.66% 2,542.81% 1,487.94°

** means in the same column with different superscripts differ significantly (p <.05)
v adjusted value for grass cut at 45 days using regression equation : y=a-+bx, wheny is fresh yield (kg/rai) and
X is cutting age (days)

o d‘d‘ J -l o =y - b L o
msdangfoguniu Tnai S inasunioingier|d unsndsam M

¥
o &1 o

uaz NEL de'lidenssfinaituiy etrelsinn ieRadusSinalnvuster unsnea,
dols Taod Suldiflussuznat 120 Suiihiifu Taverforunisaanoufudy (inear
regression) WUIMIsdaiiony 45 Su WSinudunieiagdes | dunswdasmiidadannse
sz Tenl14 (ME) qefiqe Faunndrnninnisdaiieny 30 Tuothsiiviod ity (p <.05)
udhiuandanandhdaiiong 60 Su damdsenlugdves NEL YBIYNYF1DYMSAAT
ﬂsmm'lﬂﬁmmnu (p>.05) 1uuwmms’l‘uﬂsﬂuwiJ1ﬂuﬂmniy'mmamls.,ﬁmfmwmqﬂ
T aasfnilafanandnlnsurqaqedt Iddemiiiuilussoznawrig fu ez s mdhyd
flszuznisda 45 Su I ME, NEL uavaummﬂqmﬂuﬂizTwumﬂ'nqﬂ uadifTune dulsAu

1Ullﬂﬂﬂ1~3‘ﬂ1ﬂﬂﬁﬂﬂ'ﬂﬂ1q 30 Ju
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vou lsAuuagwdsau c?aawahu‘lﬁmﬁﬁammwﬁﬁu'l?’f fansiny1veIqen12 (2548)
maae”hmtmzenumﬂﬂmmq a5 Suiiouity 65 Su @oaTrdan Tﬂummsﬂmqmmwm
w2 nqudonisatumdanienuuay T s wuhlaldiSianinn hiuandady
uﬂTﬂnqmflsum‘u1mumnammmg1zmummq 45 fu fidnvazyamar TuvaeiTangy
w"lﬁ'summmumwﬁumnuiyﬁcmmamq 65 1 linansermsindad uasfiuwa Tdudid

muwu'l-uuuqmﬂ s1:.1m1.nNﬁmammunamﬂmmmiqammﬂﬁ'm

minanesh 2 nslindnzdaandumddlsiuasninudedssanimunisudanay

anlsznouvsninmia

n. dudszneumaniiveserms

VAN 4.6 wudmdhydory so Sufitdiiuemsnnundnlumsnanosi &
Inyuzdnonnndregidulunsnaaseii 1 iTsfiugendt 7.37 fovdu 6.43%) 3
a1y NDF énh (67.80 ifioudiu 71.32%) § ADF qendudinon (39.32 fouiy 37.37%)
dwunmdsnudaluglvealnsuzden @iy (TDN) Fsdmueine NEL ﬁ'lﬁ'innmsm
In vitro gas production technique WU’J‘I'ENﬂ’J'I (58.00 (Hivufv 52. 65%) TN‘] ‘nmyww 2MmMs
'vmammﬂumywmuﬂmmmnu fimslfi@milousu uadaauazd msfiiiquan
anfuerndiumssanmeimeazSinanhiuluiindeteutieiniiiusn Funaldon
dnymgndiiiinanuerniunnnd: s Taquitsdindr asas  foudy 22.93%)
aeandosiuaunaunzAME (2542) ﬁswmm’fmgamswﬁﬂmﬁmqa Brachiaria spp. U
soz 2 1 SefivSinanirudeiu Tmanfauazdndssaoumaniivomgifidaluuday
ﬂ;ﬂummmmmnmmm 2 WiuwaTdudedu edalsfianghzdory so fuildlums
nﬂaaqﬂiquuwiﬂiﬂuuaywawmuau'lﬁqanﬂmmzmmq 45 uny 65 Tuilqea1a (2548)
14naans SeilTulsfin 7.16 une 4.47% wosll TDN 5677 wag 52.76% amdidy udfien
Indifvafunys (2546) fiswnuimghgdoyds - 60 Fu fiTalsiiu 7.86% uay TDN
57.34%
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Table 4.6 Chemical composition (% DM) of ingredients and concentrate used in the experiment

Composition. Ruzi Ground Rice Soybean Leucaena

(%) grass Molazs corn bran meal leaves Cone.
DM 18.45 74.21 85.79  87.96 86.73 89.59 88.80
CP 7.37 4.96 7.67 12.66 45.75 23.62 21.50
EE 3.04 0.63 3.02 15.00 1.79 4.59 4.11
Ash 8.14 9.59 1.25 9.71 7.04 8.06 8.70
CF 32,25 - 2,51 8.94 6.34 13.63 12,12
NDF 67.80 - 13.79  30.78 15.97 33.72 33.34
ADF 39.32 - 3.08 12.93 8.95 16.48 17.15
ADL 4.11 - 0.43 3.69 0.89 8.20 5.79
NFC 13.65 84.82 74.27  31.85 29.45 30.01 32.35
NFE 49.20 84.82 85.55  53.69 39.08 50.10 53.57

NEL(Mcal’kg DM}  1.30 - - - 3 - 1.57
TDN 5800 7200% 85007 70.00” 8500% 7233Y e0.15"

" TDN was calculated from the equations of Moe and Tyrrell (1976) cited by NRC (1988) using NEL value
from Gas test as follow : NEL(Mcal/kg of DM} = 0.0245 x TDN(% of DM) - 0.12
* TDN value from NRC (1988)

¥ TDN was calculated from the equations of Kearl (1982) as follow :
TDN of protein supplement (%DM) = 40.3227+0.5398(%CP)+0.4448(%NFE)+l.4218(%EE)—0.7007(%CF }

Tudauvesingau il uumdmsenmas Tsduluemisasy fe nmiiea
$lnaua Sazdoe taznindandemielunsziuuts Tdndszneumaniiindieedy
sundolaoialmuiisseulas NRC (1988) dmiulunsziuiilimann dundufiny
awsssunduas W81 s wuiii TusAumi 23.6% Feoglusandndvesiunsziuialy
il Waipanya and Srichoo (1998) uag asudgdad 2547) swauilunsedutivii ldsau
MY 17.79 uae 25.91% audidu

=2

dwemistuilinaasuiiuemsiindalavudin Hlushu 21.5% vestaguets

) [

i a - d Y t @ & VoA
diofdhu TusAuluanmnldseeviiy 19.1% Fanoudedinnanszy dhageemns

o o VLR a0t oa £
Ao 20%  dwmfumiTulemsniilildidels (NFC) Aty 32.4% uaz ADL 5.79% &
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M9 4.7 anilszneumaniivese sy 2 gas (1N

Table 4.7 Calculated chemical composition of 2 supplementary treatments

Composition (%) T2 T3
DM 85.16 85.84
cp 11.03 13.71
EE 6.79 3.39
CF 4.63 6.66
NDF 18.25 20.26
ADF 6.41 8.07
Ash 5.30 4.82
NFC 58.63 57.81
TDN 78.53 78.63
-

ummfhuﬂs::ﬂauwNmﬁ-uaqi’nqﬁuﬁ“la’f“lumsmmmsm?umﬁm’:mmn
Ysnaiidmunlunis 3.2 e 4.7 ssifuhifaquisvesennsaiu 2 gasl
alndifuafufie 85.16 uaz 85.84% audidu ua TUsduvesemaaiuiildhazduauns
nndavdeuduundwesTilsiu (12) Hawidy 11.03% Fudniwiaildlunseduuts
Wuuvasvesusiiu (13) A 13.71% MR dunaesiasdon 033 flaniy
unzmindamdes 0.05 Alansy sau 038 Alandu FTUsdudaudovazesanmiilfides
Fivs 14.89% Fedniluasedundein Tilsan luen i ldifoeie 21.16% daundeannly
21 TDN wosomsidua 2 wiladidriidindifvady fo 78.53 un 78.63% mudrdy
wenvinfitaiinifTulamsafililyddols aFe)  luseduflndifessu edralsdam
tiesnniinzBoail lvugenh duhudieih ldwaluennamdugas T2 Soh iy

WANNOMITATUYAT T3
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Table 4.8 Total dry matter, roughage and concentrate supplement being given to cows and

nutrient intake value

T1 T2 T3 SEM
Intake of roughage (kg.fresh/day) 28.65 27.60 27.56 0.1949
Dry matter intake of roughage
Offered
- kg/cow/day 5.54 5.54 5.54 -
- %BW 1.103 1.103 1.103 =
Intake
- kg/cow/day 522 4.94 5.00 0.0495
- %BW 1.05° 098" 0.99° 0.0113
- % of feed offered 94,22 89.17 90.25 T
Dry matter intake from concentrate
- kg/cow/day 7.90 7.90 7.90 0.00001
- %BW 1.57 1.55 1.56 0.0052
Dry matter intake from supplements
- kg/cow/day 0.00 0.85 0.86 -
- %BW 0.00 0.17 0.17 -
Total dry matter intake
Offered
- kg/cow/day 13.53 14.38 14.39 -
- %BW 2.70 2.87 2.87 -
Intake
- kg/cow/day 13.05" 13.62° 13.68° 0.0496
- %BW 262° 2.70° 272" 0.0100
- % of feed offered 96.45 94.71 95.07 -
Roughage : concentrate ratio 409:59.1 385:61.5 38.5:61.5
CP intake (kg/cow/day) 207" 2,14° 2.17° 0.0037
TDN intake (kg/cow/day) g4’ 8.95° 8.99° 0.0287

** means in the same row with different superscripts differ significantly (p <.05)
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Table 4.9 Milk yield and milk composition of cows fed 3 diets

T1 T2 T3 SEM
Milk yield (kg/day) 14.57 15.76 15.26 0.2578
4% FCM (kg/day)" 16.96 18.40 17.36 0.5210
Milk constituent (%)
- Fat Q" 5.10 5.11 4,97 0.1152
- Protein 319 330 3.26 0.0393
- Lactose 4.70 4.61 4.68 0.0462
- Total solid 13.70 13.60 13.65 0.0761
- Solid not fat 8.59 8.61 8.65 0.0439
Yield of constituent (kg/day)
- Fat 0.74 0.81 0.75 0.0300
- Protein 0.48 052 0.48 0.0200
- Lactose 0.69 0.73 0.72 0.0100
- Total solid 2.00 2.14 2.07 0.0400
- Solid not fat 1.25 1.36 1.32 0.0234
FCR (feed DM/kg milk) 0.91 0.89 091 0.0131
FCR (feed DM/kg 4% FCM) 0.79 0.77 0.79 0.0154

¥ 4% FCM = 0.4(kg of milk) + 15(kg of faf)
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Table 4.10 Feed cost and income over feed of milk production

T1 T2 T3
Milk yield (kg/day) 14,57 15.76 15.26
4% FCM (kg/day) 16.96 18.40 17.36
Total feed cost (baht/day) 76.93 81.54 81.33
Price of concentrate (baht/kg) 7.10 7.10 7.10
Concentrate cost (baht/day) 62.60 62.60 62.60
Price of supplement (baht/kg) 0.00 5.14 4.95
Supplement cost (baht/day) 0.00 5.14 495
Price of roughage (baht/kg fresh matter) 0.50 0.50 0.50
Roughage cost (baht/day) 14.33 13.80 13.78
Cost of feed : milk production (baht/kg) 528 5.17 5.33
Cost of feed : 4% FCM (baht/kg) 4.54 443 4.68
Income over feed (baht/kg milk) 7.22 7.33 7.17
Income over feed (baht/4%FCM) 7.96 8.07 7.82

Note : Income over feed (baht/kg milk) = [(milk yield x milk price)] — feed cost

milk yield
Milk price = 12.50 baht/kg milk
Cost of feed (baht/kg as fed basis) : Fresh ruzi grass = 0.50, molasses = 2,50, ground corn = 5.50,
rice bran = 4.50, soybe;ﬁ meal =12.00, dry leucaena leaves = 5.00 baht’kg



