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Effects of Total Mixed Fiber as Roughage Source on Reproduction
Efficiency in Replacement Dairy Heifers
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ABSTRACT: This study aimed to investigate the effects of total mixed fiber as roughage source on reproduction
efficiency in replacement dairy heifers. A completely randomized design was employed in 87.5% Holstein Friesian
crossbred replacement dairy heifers. A total of 63 cows were divided into 3 groups with 3 replications each, each of
which contained 7 cows. The initial body weights of all heifers averaged 289.41 + 10.54 kg and the feeding period
was 90 days. There were 3 feeding groups: group I was given sweet corn waste, rice straw and concentrate at
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10, 3, 3 kg/head/day, respectively (T1; control group); group II was fed with TMF, rice straw and concentrate at
8,2, 3 kg/head/day, respectively (T2); and group IIl received TMF and concentrate at 14, 2 kg/head/day, respectively
(T3). All cows were fed on concentrate with 14% CP throughout the whole period. The results revealed that total
dry matter intakes averaged 7.33 £ 0.01, 6.55 £ 0.01 and 5.36 + 0.01 kg DM/head/day; and was equivalent to body
weight percentages of 2.54 £0.01,2.27 +0.01 and 1.86 £0.01%, respectively (P<0.01). The total protein intakes were
found to be 0.64,0.64 and 0.58 kg DM/head/day, respectively (P<0.01). The first estruses after trial commencement
were found to be 30.34 + 5.20, 39.60 + 5.22 and 19.24 + 5.17 days in the three groups, respectively (P<0.05).
It was found that the percentages of no estrus were found to be 23.81 + 4.64, 9.53 + 4.63 and 9.53 + 4.63% with
the conception rates of 38.83 + 11.06,43.79 + 11.11 and 61.27 + 11.00%, respectively. Eventually, the pregnancy
rates were found to be 27.52 £ 6.07,29.98 + 6.10 and 42.50 + 6.04%, respectively (P>0.05). It was concluded in this
study that TMF could be used as roughage source and could significantly increase the reproductive performance of

replacement dairy heifers.

Keywords: total mixed fiber, sweet corn waste, by-product, nutritional value
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Table 1 The chemical composition of diets used in the experiment (% dry matter).

Items Concentrate Sweet corn waste silage Rice straw TMF
Dry Matter 87.20 20.47 93.15 25.82
Crude Protein 14.83 7.56 3.84 8.89
Ether Extract 7.47 1.27 1.60 4.43
Ash 9.12 8.83 15.37 7.80
Crude Fiber 19.41 29.73 37.82 25.96
NFE 36.37 52.61 41.37 52.92
NDF 40.08 72.48 73.38 54.93
ADF 26.32 36.98 43.81 32.10
ADL 9.27 4.97 3.51 6.22
Gross Energy (cal/g) 3,836.41 3,924.79 3,455.21 3,824.11
pH - 3.80 - 3.55
Lactic acid - 2.44 - 4.61
Acetic acid - 6.64 - 5.65
Butyric acid - 3.08 - 2.56
Calcium 1.87 0.39 0.50 0.42
Phosphorus 0.34 0.25 0.21 0.05
Potassium 0.95 0.80 1.1 1.63
Magnesium 0.08 0.07 0.07 0.08
Zinc 0.02 < 0.01 < 0.01 < 0.01
Sulfur 0.34 0.18 0.24 0.11
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Table 2 Least squares means and standard error of dry matter intake and protein intake of replacement dairy

heifers fed with receiving different feed treatment.

Treatments

ltems

1

T2

T3

Initial body weight (kg/head)
Final body weight (kg/head)
Dry matter intake (kgDM/head/day)

292.28 £ 10.54
326.37 £3.12°

285.57 + 10.54
313.45+3.13°

290.38 + 10.54
321.38 + 3.10%

- Concentrate 2.62° 2.62° 1.74°

- Sweet corn waste 1.86 - -

- Rice straw 2.85+0.01° 1.86 +0.01° -

- TMF - 2.07° 3.62°

- Total 7.33+£0.01° 6.55+0.01° 5.36 +0.01°
Dry matter intake (% body weight)

- Concentrate 0.91 £0.01° 0.91+£0.01° 0.61+0.01°

- Sweet corn waste 0.64 £0.01 - -

- Rice straw 0.99 +0.01° 0.64 +0.01° -

- TMF - 0.72+0.01° 1.25 +0.01°

- Total 2.54 +0.01° 2.27 £0.01° 1.86+0.01°
Protein intake (kgDM/head/day)

- Concentrate 0.39° 0.39° 0.26"

- Sweet corn waste 0.14 - -

- Rice straw 0.11° 0.07° -

- TMF - 0.18° 0.32°

- Total 0.64° 0.64° 0.58"

Least squares means + Standard error

a,b,c

Least squares means in the same row with different superscripts significantly differ (P < 0.01)
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Fniinlsinnenan LH Sedinasassauniadude
(Richards et al., 1991) a1vnsiANdAtyAaAN
mugim“mmfwmﬂmed”mxﬁﬁimimﬁu
m@%uﬁuﬁ:‘lﬁmL@Wﬂzmmﬁ“ﬁ'LﬂuLLudqwﬁN’mm:
Tsitu emsiilal dFumdsanunaziulsihuieame
fanuFasnTTuaNTndTnaldanA kLY
ANANYIdT1enTY aenalafimNAZLLLAIN
auysalinemeresiate 3 ngu A lndiAaeiy
Edmonson et al. (1989) 918913 1AZLUUAIN
ANYINITNNEAARANIINAAEITDITAUNATIHAN
wdntlszanns 2.41 - 3.05 lusasideaiudony
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dansldFuenmnshiindeuiiiaaneasdanase
ﬁmmnm@?mlﬁuimLm:ﬂizﬁjulﬁimﬂumaﬁq%u
suvansldiuemmmuLTiinsderdgeazsinli
Im"lﬁi”uﬂiﬁmﬁmﬂmmwmuz}gﬁumm@lﬁmi
Lﬂuﬁmﬁ'm'%u (Sejrsen and Purup, 1997) lusnu
nsfludansausnudaBuiaes wudndAmafy
30.34 £ 5.20, 39.60 + 5.22 LAY 19.24 + 517 Ju
ATNANAL ?ﬁqﬁmmLLmnﬁiNﬁuﬂﬂ'Nﬁﬁﬂﬁﬂﬁm&lma
@06 (P < 0.05) Tmﬂwudﬂﬂn@'ﬁ{ 3 ldszaziaan
[ﬁ?\uuﬂ'G::uLz‘%mwﬁqma‘ﬂuﬁmfi@mdmzﬁuﬁ 1WAy
nzﬁuﬁ' 2 Aananslu Table 3
AnMsAnEnduAsisenistanFntelan
G 1 nauT 2 uazngud 3 Ay 1.35+0.29,
110 + 0.29 uAz 1.56 + 0.29 AT ANNAIFY
(P > 0.05) Dadnagludasiing FeAnmilugan
wandliisiudaniefilafinasmnennaslug wasilu
satiunandlfiiudetloyminfeafudszansnm
NN99udnUa9NIsN (Brand et al., 1996) UnRAan1q1
pissiansnanAnaz A sznns 1.5 A% iuiFen
U ANe9R wazAne (2542) TAT89nudnaugu
nSaanananmniulauFeglugae 1.44 - 1.87
RERER ITYTNL LAY AT (2547) 318U TALNANY
ufgnuanlzaalmfflssfuanaiden 75 - 87.5
Wefdus axfiduiunafrenisuanfamiafy
1.46 0,82 A5 dUERINSHANRRASILIN WU
Iﬂmju‘ﬁ' 1 mju‘ﬁ 2 Lm:ﬂzg'u‘ﬁ 3 #Awindy
46.07 + 21.50, 48.77 £ 21.61 way 41.28 £ 21.39
wafidusl auaau luuanaeaiunieaia
(P > 0.05) maﬁ‘imn@juﬁ 3 ﬁﬁmmmimuﬁmm%\i
wsnsn iesnanniiniadiudaafausnvdeGuies
3 lENsuanSandnTavia 2 ngx WANIg
wWinyaesisladlianysnideldfunisuanaainlsy
finnsmeesiadeudanaliidnansuaufnass
wsnsndalaa 2 nqu FsnsuanAnAiausn
Wunnsuassilsz@ansnimnisduiugaeuilaias
dedniluAnildsndsy@nsnmnisnaiafinens
taendnnislddnsnananlaesan (Lourens, 1995)
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Tnenin@AniiansiFnagszing 40 - 60 wefifus
Ay A3TYTe way AT (2547) TeanudnlaunNan
ufgnuanlaaalmfflssduanaiden 75 - 87.5
wefidus winfu 65.16 Wafidus Tuauedng
nTNANAATaVNA W‘]_I']"]Iﬂﬂﬁjll‘?ll 1 n@ju‘ﬁ' 2 uay
ngN7 3 SAin 38.83 + 11.06, 43.79 + 11.11
WAz 61.27 £ 11.00 Wefidud Audnsy Tauansing
fuaeeladdadrAnyn1eada (P > 0.05) Tneln
n@:uﬁ' 3 ﬁﬁhﬁmwmimuﬁmmnﬂfjﬁﬂ@uﬁ' 1 uae
nzg'm‘?i 2 %Iqmju‘ﬁ' 3 ﬁLLunﬁuﬁquhﬂzﬁuﬁ 14
Sejrsen and Purup (1997) Wud’]ﬂﬂﬁ‘ﬁiﬂ%ﬁmw
muumﬁmni’l@ﬂLﬁmlmﬁuﬁ%u@gﬁuﬁﬁwmm
AN 11 N199UER NTHAN ANTNUIARAN LAY
219117 yntAuNasiullazinldnnsuanfn

WNUNERAT 42 (2) : 153-162 (2557).

&N LL@:é/ﬁlﬁ"m’]ﬁ‘é/\iﬁ’ﬂ\ﬂm\ﬂﬂﬂ@imﬁ 1 n@:mﬁ' 2uay
N 3 SlAWiniL 27.52 +6.07, 20.98 £ 6.10 Uaz
4250 + 6.04 wafilusl musu Sewansaaiu
aenallldadnAtyn1eadia (P > 0.05) ‘Emimzﬁu‘ﬁ'
3 fEmmnnssatiesgandnne 2 ngu Fauamslu
Table 3 N3AEAINTHANRAT VAALAERTINT
fatreazedlangud 3 frnguilessnain TVF #
unaudelefisnndndeduaseaninuandonlu
quin uazaiuasianuidunsa-asluidesisay
z&qmaﬁi@ﬂm‘fﬁm@,ﬁﬂu (CL) (Bearden and Fuquay,
1992) 4 Spitzer et al. (1995) TEUINAZILL
AuaNyalsaniegeazdniignindudauasy
W%ﬂmzjmi;ﬁﬁm TneAziuUANANYIITNE
ﬁﬂﬁiuﬂm 3.00 - 3.50 ariiuasiaNIRTRITEslA

Table 3 Least squares means and standard error of reproduction efficiency in replacement dairy heifers with

receiving different feed treatment.

Treatments
ltems
T T2 T3
Body condition score average 2.71+£0.05 2.77+£0.05 2.76 £0.05
Unestrus (%) 23.81+4.64 9.53 +£4.63 9.53 £4.63
First estrus of commencement trial (day) 30.34 + 5.20% 39.60 + 5.22° 19.24 £517°
Service per conception (time) 1.35+0.29 1.10+£0.29 1.56 £ 0.29
First service conception rate (%) 46.07 £ 21.50 48.77 £ 21.61 41,28 £ 21.39
Conception rate (%) 38.83+11.06 4379+ 11.11 61.27 +11.00
Pregnancy rate* (%) 27.52 £6.07 29.98 £6.10 42.50 £ 6.04

Least squares means + Standard error

" | east squares means in the same row with different superscripts differ (P < 0.05)

* Detect pregnancy by aggression check through the anus during the 60 days after artificial insemination
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