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Abstract

The objectives of the present study were to measure the effects of monensin supplementation
on the performance of lactating cows in early lactation fed different basal diets. The degradabilities of
feed composition was also measured and rumen metabolism was studies in fistulated cows.

The first experiment was conducted to determine the effect of monensin supplementation on
the performance of lactating cow in carly lactation fed fresh cut maize. The control treatment was
unsupplemented group and another treatment was 330 mg/d monensin control released capsule. The
yields of milk, milk composition and liveweight gain were similar. There were also no significant
difference in pH, rumen ammonia nitrogen (NH,-N) and volatile fatty acids VFAs levels in rumen
fluid between the two groups except for an increasing in propionate level due to monensin
supplementation at day 56 of the trial. Nutricnt degradability values were also similar except for an
increasing in dry matter (DM), crude protein (CP) and crude fibre (CF) degradability at day 56 of the
experiment due to monensin supplementation. Types and population of rumen microorganisms were
the same except for a reduction in yeast, mold and Clostridia at day 56 of the trial due to monensin
supplementation. There were no significant difference in B - hydroxybutyrate level in the blood
between the unsupplemented group and the monensin supplemented group.

The sccond experiment was carried out to investigate the performamnce of lactating cow in
carly lactation fed maize silage or rice straw. The control treatment was unsupplemented group and
another treatment was 330 mg/d monensin control relcased capsule. No significant differences in
yields of milk, milk composition and liveweight gain were observed. pl{ and NH,-N levels in rumen
fluid between the two groups were similar, Nutrient degradability values were also similar except for
an increasing in DM and CP degradation due to monensin supplementation at day 56 of the trial.
There were no significant difference in types and population of rumen microorganisms between the
treatment groups.

It can be concluded that the over feeding of metabolisable energy particularly supplied by
concentrate meal contributed to the nonsignificant differences in performances measured between the
treatment groups. Thercfore, before the conclusion will be made further researches arc extremely
needed particularly under the situations where the dairy cows are fed on low quality roughage and less

concentrate is supplemented.
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2.1 losalunles (lonophores) hi¥eEsnmsdsznounguuilsniinaiaui@alumsiud

o =

a o N 3 1 @ o ~ ]
MsTYAY Inuesgaunss ua ludeiuia1egdunsd (Nagaraja er.al, 1982) Tonophores flogda

Q

¥ P

Aunuenateris uaziina lnlumsiuadiondadyu 919 monensin, lasalocid, lysocellin,
salinomycin, nigericin UR% tetronasin Wudu as ionophores s‘f]uﬁ’lsﬁ%’mfﬂumjmm Carboxylic
& = 3 ~ 1 A . [}
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“114‘61‘;'%@&‘1:11‘!21] monovalent cations UNOIET lasalocid, lysocellin 4% tetronasin “?IBQJ:GI,‘HE 1 divalent

cations (Table 2.1)

Table 2.1 lonophores commonly used in dairy cattle.

Ionophores Molecular wt. Cation Producing organism
Monensin 692 mono Streptomyces cinnamonensis
Lasalocid 591 di Streptomyces lasaliensis
Salinomycin 751 mono Strepromyces albans
Tetronasin 628 di - Streptomyces longisporoflavus
Lysocellin 660 di Streptoinyces longwooddensis
Narasin 765 mono Streptomyces aureofaciens
Laidlomycin 721 mono Swretoverticillum eurocidum

Pressman (1976) 1181 Westley (1983)
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Ffimsiwviasiny3fuasiseauranimanesludmun  (positive effect) Wnfiga Ao
Tuudy uazaie lada
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lactate ¥11#aAMIAABINTS acidosis anmsindoudie luiuazaylusame (Fat mobilisation) 11
FreduszozIfun aamsifialsafosda (Bloat) aananaaudaiisy (Methane) Fafiwadoanmian
dou fmmaﬁugamm?mmgﬁum?éﬁVlﬁﬁqﬂsxmﬁiumzmwwﬁﬂ (U protozoa, bacteria
gram positive LY gﬁuw‘%ﬁﬁwﬁm acctate, lactate 0¥ butyrate (Spears, 1990)
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maniyfuTaveslsTad (Protozoa) 1537 (Fungi) Uz UUARNSUUNIULIN (Gram positive
bacteria) 9 liiuAR sz aamlunszmeniinveala asaiindadiuvesnsa Insiletnly
nszmgninvesIalusznhaufavuiumsningesms lulawsn uazandadiuveeninozsin
u,a 1179139 (Zinn and Borques, 1993) m.msmwumiaaa"lmmmmﬂuﬂs siwiznsin iiuSue
mu‘u uawiﬂsmuiumuu (Lynch et al 1990; Lowe et al, 1991; Stevenson and Lowe, 1992;
Wilson et al., 1992) ﬁﬂﬂﬂgﬂmﬁmﬂ acidosis (Parker et al., 1986) i40% ketosis (Sauer et al., 1989)
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Table 2.2 Monensin sensitive and monensin insensitive bacteria

Monensin sensitive bacteria Gram type Product of fermentation
Butyrivibrio fibrisolven : + Acetate, Butyrate
Enbacterium cellusovens + Butyrate
Ruminococcus ruminis + Acetate
Streptococcus bovis | + Lactate
Methanobacterium formicum ‘ + Methane
Clostridium aminophilum + Ammonia
Peptostreptococcus anaerobus + Ammonia
Clostridium sticklandii ' + Ammonia
Monensin insensitive bacteria Gram type Product of fermentation
Anaerobvobrio liplytica - Propionate
Megaspheara elsdenii - Propionate
Prevotella minicola - Propionate
Ruminobacter amylophillus - Propionate
Selenomonas ruminantium - Propionate
Fibrobater succinogenes - Propionate

Henderson et. al., (1981)
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Tabie 2.3 Effect of monensin on type and population of bacteria in the rumen

Bacterial type Control (/ml) Monensin (/ml) References

Butyrivibrio fibrisolvens

Strain 13835 730 x 10" 1.54 x 10" Henderson et.al., 1981
Strain NOR 37 10.50 x 10" 6.80 x 10"
Streptococcus bovis 1.50 x 10° 3.70 x10" Nagaraja et.al., 1982
Streptococcus bovis 1.55x 10° 9.25x 10’ Stewart et.al., 1981

Ruminococcus alhus

Strain 4263 L 9.32 x 10° 3.21x 10° Henderson et.al., 1981
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Table 2.4 Effect of monensin on type and concentration of volatile fatty acids in the rumen

Monensin A:P P . A B References

(mol/100 mol)  (mol/100 mol)  (mol/100 mol)

C M C M C M C M

300mgd 41 3.7 168 183" 68.1° 67.7° 115" 10.6° Ramanzin et.al., (1997)

200mg/d 23 13" 259" 398 60.8" 529" 134" 73" Richardson etal., (1976)

11" 259" 452

b

500 mgd 2.3 60.8" 483" 134" 65

b

Pomgd 3.7 27 190" 230" 700" 61.0° 100" 8.0

Prange et.al., (1978)

a b

3Bomwd 1.6 13" 334" 384" 535

a b b a

i.1 31,1 392

b

5037 11.0" 83" Rogers and Davis (1982)

300mg/d 1.5 47.6° 44.1" 159" 10.7° Horton et.al., (1980)

18" 249" 300" 57.7

200 mg/id 2.5 529" 12.8" 112" Saucreral., (1989)

1

400 mgd 25" 15" 249" 344" 577 494" 128" 108
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Table 2.5 Effect of monensin on change in methane in the rumen

References % Change Method
Bartley et.al. (1979) -21 In vitro
Joyner et.al. (1979) -13 In vitro
Chalupa er.al. (1980) -31 In vitro
Thornton and Owens (1981) -16 to -24 In vitro
Benz and Johnson (1982) : -4 In vitro
Fellner et.al. (1997) -29 Invitro
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Table 2.6 Effect of monensin on energy and protein digestibility

% Digestibility  Animal type Control Monensin References
Encrgy Cattle 71.0 71.1 Horton er.al. (1980)
Energy Cattle 70.3 72.4 Muntifering et.al. (1981)
Nitrogen © Cattle 62.0 66.0 Spear et.al. (1990)
Nitrogen Cattle 62.2 65.7 Han er.al. (1981)
Nitrogen Cattle 71.5 72.1 - Horton et.al. (1980)
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Table 2.7 Effect of monensin on milk yield and milk composition

Monensin ~ Milk yield Fat Protein References
(mg/d) (kg/d) (%) (%)
C M C M C M
150 334 312 338 349 - - Thomas et.al. (1991)
300 334 341 3338 320 - -
450 334 326 338 334 - -
640 334 302 - ; - .
200 209 328 412" 358" 349 325 Sauereral (1989)
400 200 314 412 371 349 334
300 132" 140" 492 478 350 357 Loweetal (1991)Exp. 1
300 23.6 245 398 384 297 294 Exp. 2
300 20.1° 225" 433 400 299 293 Exp. 3
300 158" 165 4.18 406 3.10 3.09 Exp. 4
300 160" 167" 438 419 313 3.1l Exp. §
300 174" 184" 431 408 310 310 - Exp. 6
150 353 367 456 455 325 325 Vander Werf et.al. (1997) Exp. |
300 353 365 4560 437 325 324
450 353 372 4560 415 325 321
300 272" 29.1" 495 481 3.69 339 Vander Werfetal. (1997) Exp 2
300 283 295 491 498 380 3.77 Vander Werfer.al. (1997) Exp. 3
300 3.9 151 390" 437" 281" 297" Suksombatand Sra-ngarm (1998)
320 174 172 442 440 327 330 Hayes etal. (1996) Day 0
320 177 191 435" 414" 345" 335 Day 56
320 157 161 4.65 457 350 342 Day 112
300 238 24.1 422 402 3.16 3.15 Ramazinetal (1997) Exp. |

300 272 291 386 3.72 324 3.17 Ramazinetal (1997) Exp. 2




Table 2.8 Effect of monensin supplementation on ketone concentration in the blood of cow

Control Monensin References
BHBA (mmol/litre) d28 0.57 0.51 Van der Werf et al. (1998)
‘ dss 0.1 0.48"
0.72" 0.39" Sauer et al. (1989)
Acetoacetate (LLmol/litre) d28 86 86 Van der Werf et al. (1998)
d 56 54° 38"
90 70 Sauer et al. (1989)
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Table 4.1 Nutrient composition of feeds used in the trial

Feeds DM cp EE Ash CF ADF NDF ME

% MI/kgDM
Concentrate 90.3 21.1 2.87 7.7 9.1 17.7 43.3 11.8
Fresh cut maize 32.8 8.8 1.21 9.2 24.6 26.6 59.0 8.8
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Table 4.2 Effect of monensin supplementation on intakes of dry matter, crude protein and

metabolisable energy

Details Control Monensin SEM Sig.
Day 1-28
Dry matter intake (kg/day)
Concentrate 8.1 8.1 - -
Cut maize 8.6 8.4 0.32 NS
Total 16.7 16.5 0.33 NS
Crude protein intake (g/day)
Concentrate - 1709 | 1709 - -
Cut maize 757 739 25 NS
Total 2466 2448 26 NS
ME intake (MJ/day)
Concentrate 96 96 - -
Cut maize 76 74 2.8 NS
Day 29-56
Dry matter intake (kg/day)
Concentrate 8.1 8.1 - -
Cut maize 8.2 9.4 0.75 NS
Total 16.3 17.5 0.75 NS
Crude protein intake (g/day)
Concentrate 1709 1709 - -
Cut maize _ 722 827 51 NS
Total | 2431 2536 51 NS
ME intake (MJ/day)
Concentrate 96 l 96 - -
Cut maize T2 83 6.4 NS
Total 168 179 6.4 NS

SEM = Standard error of the mcan
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Details Control Monensin SEM Sig.
Day 57-84
Dry matter intake (kg/day)
Concentrate 8.1 8.1 - -
Cut maize 8.2 9.5 1.1 NS
Total 16.3 17.6 1.1 NS
Crude protein intake (g/day)
Concentrate 1709 1709 - -
Cut maize 722 836 58 NS
Total 2431 2545 58 NS
ME intake (MJ/day)
Concentrate 96 96 - -
Cut maize 72 84 9 NS
Total 168 180 9 NS
Day 1-84
Dry matter intake (kg/day)
Concentrate 3.1 8.1 - -
Cut maize 8.3 9.1 0.4 NS
Total 16.4 17.2 0.4 NS
Crude protein intake (g/day)
Concentrate 1709 1709 - -
Cut maize 730 801 43 NS
Total 2439 2510 44 NS
ME intake (MJ/day)
Concentrate 96 96 - -
Cut maize 73 80 4 NS
Total 169 176 4 NS
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Table 4.3 Effect of monensin supplementation on yields of milk, milk fat, milk protein, milk

lactose, solid not fat and total solid

Details

Control Monensin SEM Sig.
Milk yield (kg/day)
day 0 17.0 _17.0 LS NS
day 1-28 15.6 14.9 1.5 NS
day 29-56 15.7 15.0 1.5 NS
day 57-84 14.2 13.7 1.4 NS
day 1-84 15.2° 14.5 1.4 NS
Fat yield (g/day)
day 0 469 619 133 NS
day 1-28 476 498 125 NS
day 29-56 573 467 S5 NS
day 57-84 521 497 62 NS
day 1-84 524 486 52 NS
Protein yield (g/day)
day 0 435 444 38 NS
Wday 1-28 4()6 417 34 NS
day 29-56 422 414 34 NS
day 57-84 398 389 39 NS
day 1-84 409 406 31 NS
Lactose yield (g/day)
day 0 894 847 123 NS
day 1-28 805 758 81 NS
day 29-56 758 752 76 NS
day 57-84 683 645 68 NS
day 1-84 769 726 63 NS
Solid not fat yield (g/day)
day O 1455 1447 146 NS
day 1-28 1317 1298 113 NS
day 29-56 1291 1289 117 NS
day 57-84 1183 1144 112 NS
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Total solid yield (g/day)

day O 1919 2020 274 NS
day 1-28 1847 1831 203 NS
day 29-56 1859 1754 155 NS
day 57-84 1703 1639 133 NS
day 1-84 1809 1739 142 NS
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Table 4.4 Effect of monensin supplementation on concentration of fat, pi'oteili, lactose, solid not

. fat and total solid

Details Control Monensin SEM

Sig.
Fat concentration (%)
day 0 2.76 3.64 0.64 NS
day 1-28 | 3.05 3.34 . 0.58 NS
day 29-56 \ 3.65 3.11 0.33 NS
day 57-84 3.67 3.63 0.49 NS
day 1-84 3.45 3.35 0.22 NS
Protein concentration (%)
day 0 2.56 2.61 010 NS
day [-28 2.60 2.80 0.11 NS
day 29-56 2.69 2.76 0.10 NS
day 57-84 2.80 2.84 0.08 NS
day 1-84 2.69 2.80 0.09 NS
Lactose concentration (%)
day 0 5.26 498 0.25 NS
| Gy 128 | 5.16 5.09 0.17 NS
day 29-56 4.83 5.01 0.19 NS
day 57-84 4.81 4.71 0.15 NS
day 1-84 N 5.06 5.01 0.17 NS
Solid not fat concentration (%)
day O 8.56 8.51 0.26 NS
day 1-28 - 8.44 8.71 0.15 NS
day 29-56 8.22 8.59 0.23 NS
day 57-84 8.33 8.35 0.19 NS
day 1-84 8.46 8.51 0.17 NS
Total solid concentration (%) ,

day 0 11.29 11.88 0.48 NS
day 1-28 11.84 12.29 0.50 NS
day 29-56 11.84 11.69 0.44 NS
day 57-84 - -11.99 11.96 0.47 NS

day 1-84 11.90 11.99 0.29 NS
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Tai)le 4.'5 Effect of monensin supplementation on final liveweight and live weight change

Details Control Monensin SEM Sig.
Initial weight (kg) 428 424 3.6 NS
Final weight (kg) ' 446 438 4.8 NS
Liveweight change (g/day) +214 +167 32 NS

Table 4.6 Effect of monensin supplementation on microbial population (CFU/ml) in the rumen

Details Control Monensin SEM Sig.
Yeast and mold
Day 0 - 1.8x10° 23x10° 1.1x 10° NS
Day 28 , 23x10° 1.8 x 10° 0.6 x 10° NS
Day 56 4.6x 10° 2.7x 10° 0.8 x 10° p<0.05
Day 84 _ 43x10° 2.7x10° 1.1x 10° NS
Lactobacilli
Day 0 2.5 % 10° 6.3 x 10° 0.7 x 10° p<0.05
Day 28 8.5x 10° 9.7 x 10° 4.5x 10° NS
Day 56 13x 10 L1x 10 0.4 x 10’ NS
Day 84 8.9x 10° 10.3 x 10° 5.1 x 10° NS
Clostridia
Day 0 2.5x 107 24x 10 12x 10 NS
Day 28 22x 10 1.9x 10’ 0.3x 10’ NS
Day 56 26x 10’ 1.5x 107 02x10 p<0.01
Day 84 22x 10 1.3x 107 0.4x 10 p<0.05
Protozoa
Day 0 1.4x10° 1.4x 10° 0.7 x 10° NS
Day 28 1.2x10° 1.4 x 10° 0.3x10° NS
Day 56 ‘ 1.3x10° 1.0x 10° 0.7x10° NS
Day 84 12x10° 1.1x10° 0.7x 10° NS

. Streptococci

Day 0 13x10° 2.1x 107 03x10 p<0.05
Day 28 1.3x 107 1.2x 10’ 03x10 NS
Day 56 5.1x 10° 6.7x 10° - 13x10° < NS

Day 84 1.7x 10 1.5x 10’ 02x10 NS
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Table 4.7 Effect of monensin supplementation on pH, ammonia concentration and on VFAs in

rumen fluid
Details Control Monensin SEM Sig.
pH of the rumen liqour at various sampling period
Day 0 6.1 : 6.1 0.2 NS
Day 28 8.1 8.1 0.2 - NS
Day 56 6.3 5.9 0.4 NS
Day 84 6.4 6.5 0.4 NS

Ammonia concentration (mg NH,N/litre) of the rumen ligour at various sampling period

Day 0 223 . 440 136 NS
Day 28 190 127 66 NS
Day 56 173 290 84 NS
Day 84 v 287 257 36 NS

Acetate fevel (mol/100mol) of the rumen liqour at various sampling period

Day 0 24.0 21.0 1.7 NS
Day 28 18.6 19.0 23 NS
Day 56 22.3 23.3 2.2 NS
Day 84 25.7 23.3 2.6 NS

Propionate fevel (mol/100maol) of the rumen liqour at various sampling period

Day 0 11.2 9.7 1.2 NS
Day 28 8.4 10.9 1.3 NS
Day 56 10.6 16.2 2.6 p<0.05
Day 84 8.7 9.1 0.8 NS

Butyrate level (mel/100mol) of the rumen ligour at various sampling period

Day 0 9.7 6.5 3.9 NS
Day 28 438 12.4 1.7 p<0.05
Day 56 ‘ 19.0 19.0 43 NS
Day 84 n3 153 13 NS

Ratio of acetate to propionate of the rumen liqour at various sampling period

Day 0 2.2 2.2 0.1 NS
Day 28 22 1.8 0.2 NS
Day 56 2.1 1.5 0.3 NS

Day 84 3.0 2.6 0.3 NS
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Table 4.8 Effect of monensin supplementation on betahydroxybutyrate level in the blood

Betahydroxybutyrate level (mol/100mol) in the blood sampling at various period

Day 0

Day 28
Day 56
Day 84

3.22 3.18
3.95 3.53
280 2.59
8.65 8.42

0.46
1.44
0.62
1.06

NS
NS
NS
NS

Table 4.9 Dry matter degraded (%) from nylon bag suspended in the rumen for various time

Control Monensin SEM Sig.
Concentrate 24 h incubation
Day 28 76.8 74.7 2.0 NS
Day 56 72.9 72.6 2.7 NS
Day 84 73.9 72.7 1.8 NS
Concentrate 48 h incubation
Day 28 80.4 82.9 3.0 NS
Day 56 81.9 79.2 2.2 NS
Day 84 82.2 82.3 1.0 NS
Cut maize 48 h incubation
Day 28 60.6 63.1 35 NS
_Day 56 54.7 553 1.9 NS
Day 84 61.6 62.9 4.9 NS
Cut maize 72 h incubation
Day 28 68.1 69.3 1.4 NS
Day 56 71.7 77.3 1.9 p<0.05
Day 84 70.1 69.7 2.1 NS
Cut maize 96 h incubation
Day 28 74.9 73.1 1.8 NS
Day 56 74.6 75.5 1.5 NS
Day 84 72.7 73.2 0.8 NS
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Table 4.10 Crude protein degraded (%) from nylon bag suspended in the rumen iv: varwus

time
Details Control Monensin SEM Sig.
Concentrate 24 h incubation
Day 28 80.3 _ 78.7 1.4 NS
Day 56 77.0 76.7 20 NS
Day 84 77.7 77.0 1.4 NS
Concentrate 48 h incubation
Day 28 83.3 ) 85.3 2.6 NS
Day 56 84.7 82.3 1.7 NS
Day 84 85.0 85.0 1.0 NS
Cut maize 48 h incubation
Day 28 68.7 70.7 2.8 NS
Day 56 64.0 64.7 1.4 NS
Day 84 69.3 70.7 39 NS
Cut maize 72 h incubation
Day 28 74.3 75.7 0.9 NS
Day 56 77.7 82.0 1.3 p<0.05
Day 84 76.3 76.0 1.6 NS
Cut maize 96 h incubation
Day 28 30.1 78.7 1.4 NS
Day 56 79.9 80.6 1.2 NS

Day 84 78.3 90.5 11.9 ‘ NS
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Table 4.11 Crude fibre dégraded (%) from nylon bag suspended in the rumen for various time

Details - Control ' Monensin SEM Sig.

Concentrate 24 h incubation

Day 28 57.0 . 54.7 3.8 NS
Day 56 53.7 533 3.9 NS
Day 84 50.3 50.0 3.5 NS

Concentrate 48 h incubation

Day 28 61.3 65.0 6.0 NS
Day 56 60.3 59.3 52 NS
Day 84 _ 65.0 65.7 1.9 NS

Cut maize 48 h incubation

Day 28 , 373 423 6.5 NS
Day 56 37.7 36.7 33 NS
Day 84 38.7 40.0 7.9 NS

Cut maize 72 h incubation

Day 28 50.4 53.0 2.6 NS
Day 56 63.1 69.8 2.3 p<0.05
Day 84 53.1 52.7 3.3 NS

Cut maize 96 h incubation

Day 28 63.0 61.3 3.1 NS
Day 56 65.3 66.5 1.2 NS
Day 84 60.0 64.3 2.3 NS
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Table 4.12 Neutral detergent fibre degraded (%) from nylon bag suspended in the rumen for

various time

Details Control Monensin SEM Sig.

Concentrate 24 h incubation

Day 28 76.7 75.0 1.8 NS
Day 56 76.3 72.7 24 NS
Day 84 76.7 743 1.5 NS

Concentrate 48 h incubation

Day 28 78.7 84.3 3.0 NS
Day 56 82.3 78.0 22 NS
Day 84 85.0 84.7 0.9 NS

Cut maize 48 h incubation

Day 28 55.3 61.7 3.7 NS
Day 56 49.7 50.3 1.9 NS
Day 84 57.3 59.7 54 NS

Cut maize 72 h incubation

Day 23 69.7 70.0 13 NS
Day 56 69.3 713 2.3 NS
Day 84 67.5 67.9 2.3 NS

Cut maize 96 h incubation

Day 28 74.4 73.8 1.8 NS
Day 56 73.5 68.6 2.0 NS
Day 84 72.4 71.3 0.8 NS
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Table 4.13 Acid detergent fibre degraded (%) from nylon bag suspended in the rumen :for

various time

Details Control Monensin SEM Sig.

Concentrate 24 h incubation

Day 28 76.7 74.7 1.9 NS
Day 56 61.7 62.3 3.5 NS
Day 84 74.3 73.0- 1.8 NS

Concentrate 48 h incubation

Day 28 82.3 81.3 2.7 NS
Day 56 78.0 75.7 2.7 NS
Day 84 84.0 85.0 . 1.0 NS

Cut maize 48 h incubation

Day 28 40.3 41.7 5.3 NS
Day 56 24.3 25.3 3.2 NS
Day 84 33.0 35.0 8.5 NS

Cut maize 72 h incubation

Day 28 63.0 64.3 L7 NS
Day 56 57.0 63.7 3.0 NS
Day 84 49.0 49.0 3.7 NS

Cut maize 96 h incubation

Day 28 81.0 ' 80.3 1.5 NS
Day 56 77.0 77.3 1.5 NS
Day 84 74.9 74.1 0.7 " NS
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Table 4.14 Estimation of ME intake (MJ/day)

Details Control Monensin

Total ME intake (MEI) 169 176
Metabolisable energy for maintenance (ME, ) 57 57
Net encrgy for lactation (NE,) 44 42
Net enrgy for weight gain (NE ) 4 3

Net cnergy retention (NE,) 48 45
MEI - ME | 112 119
Efticiency 0.43 0.38

1.67

ME, =[0.53 (LW/1.08) " + 0.00951. Wk (ARC, 1980; 1984)

NI, = [(0.0406 x gFavkg milk + 1.509)] x kg milk (Tyrrel and Reid, 1965)
NE,; =19 Ml/kg Gain (ARC, 1980; 1984)

NE, = NE, + NE,

Efficiency = NE/AMEL - ME )

Table 4.15 The estimated supply of rumen degradable protein (RDP; g/cow/day), undegradable

protein (UDP; g/cow/day) and the ratio of RDP/total metabolisable energy intake

(g/MJ) in the feed consumed

Details Control Monensin

RDP supply

Concentrate 1,196 1,196

Fresh cut maize ' 380 417

Total 1,576 1,613
UDP supply

Concentrate 513 513

Fresh cut maize 350 384

Total 863 897
Total ME intake (MJ/day) 169 176
RDP/ME (g/MJ) 93 9.2

dg Concentrate = 6.70; dg Fresh cut maize = 0.52 (Nylon bag technique; Orskov and Mehrez, 1977)
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Table 4.16 The estimated supply of RDP (g/cow/day) and UDP (g/cow/day) to the tissue of the

dairy cows
Details Control Monensin

RDP requirement (RDP,) 1,416 1,475
RDP supply 1,576 1,613
Deficit/surplus +160 +138
Tissue protein supply by microbial protein (TPyyep) 770 : 802
Total tissue protein requirement (TP,) 661 649
Tissue protein required from dictary (TP, - -
Equivalent to dietary UDP [TP,,,/(0.8)] ) 0 0
UDP supply 863 897
Deficit/surplus +863 +897

RDP requirement = 8.38 ME intake (ARC,1984)

TP, = 8.38 ME intake *0.80*0.85*0.80 (ARC, 1984)

TP, = 23LW" 4 [(gCP/kg milk) x kg milk] + (150 g/kg Gain) [ARC 1980; 1984]
TP, = TP, - TP

Mcp

Assuming 80% of the dictary UDP was digested
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Table 5.1 Nutrient composition of feeds used in the trial

Feeds DM cp EE Ash CF ADF NDF ME

% - MJ/kgDM
Concentrate 92.1 19.2 5.62 8.1 11.5 16.0 39.0 11.8
Maize silage 21 7 7.0 342 15.7 30.2 36.2 62.3 8.8
Rice straw 83.8 2.8 1.64 15.0 29.3 393 66.5 7.6
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Table 5.2 Effects of monensin supplementation on intakes of dry matter, crude protein and

metabolisable energy

Details Control Monensin SEM Sig.

Day 1-28

Dry matter intake (kg/day)

Concentrate 8.6 8.6 - -
Maize silage 6.2 5.6 0.2 p<0.05
Total 14.8 14.2 0.2 p<0.05

Crude protein intake (g/day)

Concentrate 1787 1787 - -
Maize silage 422 390 16 NS
Total 2209 2177 16 NS

ME intake (MJ/day)

Concentrate 101 101 - -

Maize silage 55 50 2.1 p<0.05

Total 156 151 2.1 p<0.05
Day 29-56

Dry matter intake (kg/day)

Concentrate 8.7 8.7 - -
Maize silage 5.1 4.6 0.3 NS
Total 13.8 13.3 0.3 NS

Crude protein intake (g/day)

Concentrate 1808 1808 - -
Maize silage 346 325 20 NS
Total 2154 2133 20 NS

ME intake (MJ/day)
Concentrate 103 103 - -
Maize silage 45 40 2.5 © NS

Total 148 143 2.5 NS
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Table 5.2 -Continue

Details Control Monensin SEM Sig.

Day 57-84

Dry matter intake (kg/day)

Concentrate 8.5 8.5 - | -
Rice straw 4.5 4.2 0.2 NS
Total 13.0 12.7 0.2 NS

Crude protein intake (g/day)

Concentrate 1781 1781 - -
Rice straw 127 118 7 NS
Total 1908 1899 7 NS

ME intake (MJ/day)

Concentrate 100 100 - -

Rice straw 34 32 2.1 NS

Total 134 132 2.1 NS
Day 85-112

Dry matter intake (kg/day)

Concentrate 8.5 8.5 - -
Rice straw 5.5 4.6 0.4 NS
Total 14.0 13.1 04 NS

Crude protein intake (g/day)

Concentrate 1775 1775 - -
Rice straw 172 145 12 'p<0.05
Total 1947 1920 12 p<0.05

ME intake (MJ/day)
Concentrate 100 100 - -

Rice straw 42 35 3.0 NS

Total 142 135 3.0 NS
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Table 5.2 -Continue

Details Control Monensin SEM Sig.

Day 1-56

Dry matter intake (kg/day)

Concentrate 8.6 8.6 - -
Maize silage 5.6 5.1 0.2 NS
Total 14.2 13.7 0.2 - NS

Crude protein intake (g/day)

Concentrate 1798 1798 - -
. Maize silage , 384 357 17 NS
Total 2182 2155 17 NS

ME intake (MJ/day)

Concentrate 102 102 - -

Maize silage 49 45 2.1 NS

Total 151 147 2.1 NS
Day 57-112

Dry matter intake (kg/day)

Concentrate 8.5 8.5 - -
Rice straw 5.0 4.4 0.3 NS
Total 13.5 12.9 03 NS

Crude protein intake (g/day)

Concentrate 1778 1778 - -
Rice straw 150 131 8 p<0.05
Total 1928 1909 8 p<0.05

ME intake (MJ/day)
Concentrate 100 100 - -
Rice straw ‘ 38 33 2.2 NS

Total 138 133 22 NS
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Table 5.2 -Continue

Details Control Monensin SEM Sig.

Day 1-112

Dry matter intake (kg/day)

Concentrate 8.6 8.6 - -

Roughage 53 4.8 0.2 p<0.05

Total 13.9 134 0.2 p<0.05
Crude protein intake (g/day)

Concentrate 1788 1788 - -

Roughage : 267 244 10 p<0.05

Total 2055 2032 10 p<0.05

ME intake (MJ/day)

Concentrate 101 101 - -
Roughage 44 39 1.6 p<0.05
Total 145 140 1.6 p<0.05
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Table 5.3 Effects of monensin supplementation on yields bf milk, milk fat, milk protein, milk

lactose, solid not fat and total solid

Details Control Monensin SEM Sig.
Milk yield (kg/day)
day 0 19.8 18.4 2.0 NS
day 1-28 19.1 17.4 1.4 NS
day 29-56 18.0 16.3 1.6 NS
day 57-84 15.4 13.4 1.7 NS
day 85-112 13.5 11.7 1.4 NS
day 1-112 16.5 14.7 14 NS
Fat yield (g/day)

day O . 553 440 83 NS
day 1-28 801 842 107 NS
day 29-56 639 524 68 NS
day 57-84 582 526 100 NS
day 85-112 472" 443 82 NS
day 1-112 623 584 75 N3

Protein yield (g/day)

day 0 510 464 57 NS
day 1-28 - 701 668 50 NS
day 29-56 453 397 43 NS
day 57-84 417 370 37 NS
day 85-112 361 338 32 NS
day 1-112 483 443 36 NS
Lactose yield (g/day)
day 0 950 849 116 NS
day 1-28 693 630 96 NS
day 29-56 829 791 78 NS
day 57-84 750 632 88 NS
day 85-112 628 546 83 NS

day 1-112 725 650 71 NS




Table 5.3 Continue
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" Details

Control

Monensin SEM Sig.
Solid not fat yield (g/day)
day 0 1618 . 1460 178 NS
day 1-28 1547 1438 137 NS
day 29-56 1426 1318 118 NS
day 57-84 1172 1109 134 NS
day 85-112 1097 978 119 NS
day 1-112 1310 1211 104 NS
Total solid yield (g/day)
day O 2171 1906 238 NS
day 1-28 2347 2246 237 NS
day 29-56 2065 1842 166 NS
day 57-84 1843 1635 207 NS
day 85-112 1568 1420 182 NS
day 1-112 1956 1786 177 NS
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Table 5.4 Effects of monensin supplementation on concentration of fat, protein, lactose, solid not

- fat and total solid

Details Control Monensin SEM Sig.

Fat concentration (%)

day 0 2.85 2.44 0.41 NS
day 1-28 417 4.83 0.48 NS
day 29-56 3.69 3.5 0.38 NS
day 57-84 3.80 3.84 0.56 NS
day 85-112 3.48 3.77 0.43 NS
day 1-112 378 3.92 0.32 NS

Protein concentration (%)

day 0 2.58 2.54 0.16 NS
day 1-28 3.68 3.82 0.12 NS
day 29-56 2.58 2.41 0.20 NS
day 57-84 2.77 2.75 0.09 NS
day 85-112 271 2.90 0.10 . NS
day 1-112 2.93 2.97 0.11 NS

Lactose concentration (%)

day O 4.84 4.73 0.54 NS
day 1-28 . 3.61 3.60 0.39 NS
day 29-56 4.56 . 4.90 0.24 NS
day 57-84 4.83 4.71 0.20 NS
day 85-112 4.63 4.67 0.38 : NS
day 1-112 4.40 4.47 0.22 NS

Solid not fat concentration (%)

day 0 8.21 8.07 0.68 NS
day 1-28 8.09 8.23 0.38 NS
day 29-56 7.94 8.11 0.16 NS
day 57-84 8.24 8.26 0.23 NS
day 85-112 g.14 8.37 0.34 NS

day 1-112 8.10 8.24 0.21 NS
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‘Details

Control

Monensin SEM Sig.
Total solid concentration (%)

day 0 11.06 10.51 0.98 NS
day 1-28 12.26 12.84 0.78 NS
day 29-56 11.62 11.36 0.46 NS
day 57-84 12.04 12.10 0.67 NS
day 85-112 11.61 12.14 0.32 NS
day 1-112 11.88 12.11 0.45 NS

Table 5.5 Effects of monensin supplementation on final liveweight and liveweight change.

Details Control Monensin SEM Sig.
Day 1-56
Initial weight (kg) 503 489 26 NS
Final weight (kg) 502 500 27 NS
Liveweight change (g/day) -18 +196 54 p<0.01
Day 57-112
Initial weight (kg) 502 500 27 NS
Final weight (kg) 499 494 27 NS
Liveweight change (g/day) -54 -107 18 p<0.05
Day 1-112
Initial weight (kg) 503 489 26 NS
Final weight (kg) 499 494 27 NS
Liveweight change (g/day) -36 +45 36 p<0.05
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Table 5.6 Effects of monensin supplementation on microbial p(;pulation (CFU/ml) in the rumen

" Details Control Monensin

SEM Sig.
Yeast and mold

Day 0 7.3x 10° 9.3x 10’ 41x10° NS
Day 28 1.5x 10° 1.0x 10° 0.7x 10’ NS
Day 56 1.2 x 10° 13x 10° 03x 10° NS
Day 84 - 5.1x10° 5.1x 10° 1.3x10° NS
Lactobacilli

Day 0 1.4 x 10" 1.8 x 10 1.1x 10* NS
Day 28 66x10° 3.3x10° 13x 10' P<0.05
Day 56 1.9x 10° 23x10° 1.1x 10° NS
Day 84 | 5.0x 10' 3.2x 10' 0.9x 10° NS
Clostridia

Day 0 7.1x 10° 11.8x 10° 47x10° NS
Day 28 9.9 x 10° 11.3x10° 1.8x 10’ NS
Day 56 17x10° - 1.9x10° 0.1x 10° P<0.05
Day 84 1.8x 10° 2.2x 10° 1.1x10° NS
Protozoa

Day 0 1.5x 10° 1.6 x 10’ 0.7x 10° NS
Day 28 8.3x 10° 7.9 x 10" 3.1x10° NS
Day 56 13.1x 10° 7.3x 10° 3.4x10° NS
Day 84 1.5x 10° 1.5x 10° 03x10° NS
Streptococci

Day 0 6.5x 10* 12.5x 10° 3.7x 10" NS
Day 28 | 3.6x 10° 6.5x 10" 1.6 x 10° NS
Day 56 14.6x 10° 8.4 x 10° 2.2x 10" p<0.05
Day 84 8.8 x 10’ 6.9x 10" 1.7x 10} NS
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Table 5.7 Effects of monensin supplementation on pH and ammonia concentration in the rumen

Details Control Monensin SEM Sig.

pH of the rumen ligour at various sampling period

Day 0 _ 6.6 6.3 0.3 NS
Day 28 6.7 6.7 02 NS
Day 56 7.0 6.9 0.2 NS
Day 84 6.4 6.7 02 NS

Ammonia concentration (mg NH,N/litre) of the rumen liqour at various sampling period

Day 0 109 112 14.8 NS
Day 28 269 98 158.4 NS
Day 56 79 98 18.1 NS

Day 84 11 103 29.5 NS
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Table 5.8 Dry matter degraéed (%) from nylon bag suspended in the rumen for various time

Details Control Monensin SEM Sig.

Concentrate 24 h incubation

Day 28 63.2 60.7 34 NS
Day 56 60.9 58.3 23 _NS
Day 84 ' 64.6 67.5 3.5 NS
Day 112 55.2 56.0 3.6 NS

Concentrate 48 h incubation

Day 28 75.0 ) 73.2 0.4 P<0.05
Day 56 77.5 80.4 1.7 NS
Day 84 74.3 70.0 7.6 NS
Day 112 , 65.8 66.6 5.0 NS

Maize silage 48 h incubation

Day 28 56.3 54.9 4.1 NS
Day 56 53.7 51.6 5.2 NS

Rice straw 48 h incubation

Day 84 29.1 26.5 2.9 NS
Day 112 34.6 38.0 2.5 NS

Maize silage 72 h incubation

Day 28 60.9 57.9 7.1 NS
Day 56 61.5 63.8 1.7 p<0.05

Rice straw 72 h incubation

Day 84 39.4 42.9 6.2 NS

Day 112 42.5 43.5 29 NS

Maize silage 96 h incubation

Day 28 63.6 64.9 2.4 NS
Day 56 70.0 64.4 5.5 NS

Rice straw 96 h incubation

Day 84 59.5 60.9 4.4 NS
Day 112 48.0 48.7 39 NS
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Table 5.9 Crude protein degraded (%) from nylon bag s;uspex{ded in the rumen for various time

Details Control Monensin SEM Sig.

Concentrate 24 h incubation

Day 28 64.7 57.6 3.3 » NS
Day 56 67.4 62.8 2.0 NS
Day 84 54.2 60.2 4.3 NS
Day 112 - 63.7 62.9 2.9 NS

Concentrate 48 h incubation

Day 28 80,6 ) 77.8 0.3 P<0.01
Day 56 84.8 85.8 1.3 NS
Day 84 65.8 61.2 9.9 NS
Day 112 , 74.8 73.2 3.9 NS

Maize silage 48 h incubation

Day 28 63.4 71.2 32 NS
Day 56 ' 53.1 48.9 5.3 NS

Maize silage 72 h incubation

Day 28 60.9 69.9 7.0 NS
Day 56 60.5 67.0 1.7 p<0.05

Maize silage 96 h incubation

Day 28 64.0 68.6 1.8 NS
Day 56 70.8 66.8 5.4 NS
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Table 5.10 Crude fibre degraded (%) from nylon bag suspended in the rumén for"various time

Details Control Monensin ' SEM Sig.

Concentrate 24 h incubation

Day 28 47.0 43.0 6.4 NS
Day 56 51.4 49.2 3.5 NS
Day 84 51.2 52.8 6.1 NS
Day 112 47.4 46.1 42 NS

Concentrate 48 h incubation

Day 28 3.8 53.7 0.9 NS
Day 56 88.5 58.6 44 NS
Day 84 59.7 52.3 8.2 NS
Day 112 ‘ 54.5 54.6 43 NS

Maize silage 48 h incubation

Day 28 54.0 55.6 6.4 NS
Day 56 53.0 58.4 5.4 NS

Rice straw 48 h incubation

Day 84 243 23.0 1.1 NS
Day 112 30.6 30.5 2.1 NS

Maize silage 72 h incubation

Day 28 54.7 62.3 4.3 NS
Day 56 62.3 66.9 5.7 NS

Rice straw 72 h incubation

Day 84 47.4 35.3 7.7 NS
Day 112 459 41.2 3.0 NS
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Table 5.11 Neutral detergent fibre degraded (%) from nylon bag suspended in the rumen for

various time

Details Control Monensin SEM Sig.

Concentrate 24 h incubation

Day 28 72.7 70.7 6.2 NS
Iy 56 73.2 65.8 4.1 NS
Day 84 78.5 8L.5 6.3 NS
Day 112 67.7 72.9 5.7 NS

Concentrate 48 h incubation

Day 28 _ 78.0 74.5 0.8 P<0.05
Day 56 82.6 88.9 33 NS
Day 84 , 80.4 70.7 13.8 NS
Day 112 66.2 70.6 8.4 NS

Maize silage 48 h incubation

Day 28 54.5 55.9 4.2 NS
Day 56 : 45.5 52.4 7.4 NS

Rice straw 48 h incubation

Day 84 28.7 21.7 5.6 NS
Day 112 343 36.9 1.0 NS

Maize silage 72 h incubation

Day 28 50.3 57.2 6.0 NS
Day 56 54.5 63.1 4.8 NS

Rice straw 72 h incubation

Day 84 41.1 40.9 7.4 NS
Day 112 : 39.9 ’ 41.8 3.1 NS
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Table 5.12 Acid detergent fibre degraded (%) from nylon bag suspended in the rumen for

various time

Details Control Monensin SEM | Sig.

Concentrate 24 h incubation

Day 28 68.8 689 75 NS
Day 56 69.6 72.1 4.6 NS
Day 84 74.5 80.1 7.5 NS
Day 112 70.6 75.8 6.3 NS

Concentrate 48 h incubation

Day 28 82.5 75.0 1.0 P<0.01
Day 56 81.7 95.9 4.1 P<0.05
Day 84 ‘ 77.0 72.2 17.8 NS
Day 112 80.3 86.7 8.2 NS

Maize silage 48 h incubation

Day 28 49.5 51.8 4.7 NS
Day 56 44.9 61.9 7.5 - NS

Rice straw 48 h incubation

Day 84 27.8 27.6 5.3 NS
Day 112 343 34.8 1.0 NS

Maize silage 72 h incubation

Day 28 47.3 54.8 6.4 NS
Day 56 54.9 61.9 4.9 NS

Rice straw 72 h incubation

Day 84 48.2 39.6 7.3 NS
Day 112 : 48.0 43.2 33 NS
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Table 5.13 Estimation of ME intake (MJ/day)

Details Control Monensin

Period I (day 1 — day 56)

Total ME intake (MEI) 151 147
Metabolisable energy for maintenance (ME, ) 53 52
Net energy for lactation (NE,) 58 53
Net energy for weight gain (NE) : -1 10
Net energy retention (NE,) 57 ' 63
MEI - ME 98 95
Efficiency 0.58 0.66

Period I (day 57 - day 112)

Total ME intake (MEI) 138 133
Metabolisable energy for maintenance (ME) 53 53
Net energy for lactation (NLE) 43 38
Net energy for weight gain (NE) -3 -7
Net cnergy retention (NE) 40 31
MEI - ME | 85 80
Efficiency 0.47 0.39

a7

ME, = [0.53 (LW/LO8)" + 0.0095L Wk, (ARC, 1980; 1984)

NE, = [(0.0406 x gFavkg milk + 1.509)] x kg milk (Tyrre! and Reid, 1965)
NE, = 19 Ml/kg Gain (ARC, 1980; 1984)

NE, =NE + NE,

Lfficiency = NE/AMEL - ME, )
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Table 5.14 The estimated s:uppl)'f of rumen degradable protein (RDP; g/cow/day), undegradable

protein (UDP; g/cow/day) and the ratio of RDP/total metabolisable energy intake

(g/MJ) in the feed consumed

Details Control Monensin
Period I (day 1 — day 56)
RDP supply
Concentrate 1,259 1,259
Fresh cut maize 284 264
Total 1,543 1,523
UDP supply
Concentrate 539 539
Fresh cut maize 100 93
Total 639 632
Total ME intake (MJ/day) 151 147
RDP/ME (g/MJ) 10.2 10.4
Period II (day 57 — day 112)
RDP supply
Concentrate 1,245 1,245
Rice straw 80 69
Total 1,325 1,314
UDP supply
Concentrate 533 533
Rice straw 70 62
Total 603 595
Total ME intake (MI/day) 138 133
RDP/ME (g/MJ) 9.6 9.9

dg Concentrate = 0.70; dg Maize silage = 0.74, dg rice straw-= 0.53 (Nylon bag technique; Orskov and Mehrez, 1977)
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Table 5.15 The estimated supply of RDP (g/cow/day) and UDP (g/cow/day) to the tissu;a of the

dairy cows
Details Control Monensin
Period I (day 1 — day 56)
RDP requirement (RDP,) 1,265 1,232
RDP supply 1,543 1,523
Deficit/surplus . +278 +291
Tissue protein supply by microbial protein (TP, ,.,) 688 670
Total tissue protein requirement (TP,) 825 811
Tissue protein required from dictary (TPU[;l,) 137 141
Equivalent to dietary UDP [TP,,,,/(0.8)] 171 176
UDP supply ‘ 639 632
Deficit/surplus +468 +456
Period II (day 57 — day 112)

RDP requirement (RDP,) 1,156 1,115
RDP supply 1,325 - 1,314
Deficit/surplus +169 +199
Tissuc protein supply by microbial protein (TP,.,) 629 606
Total tissuc protciﬁ requirement (TP,) 632 583
Tissue protein required from dictary (TP,,) 3 -
Equivalent to dictary UDP {TP,,,,/(0.8)] . 4 -
UDP supply 603 595
Deficit/surplus +599 +595

RDP requirement = 8.38 ME intake (ARC,1984)

TP, ., = 8.38 ME intake *0.80*0.85%0.80 (ARC, 1984)

TP, =23LW"" + [(gCP/kg milk) x kg milk] + (150 g/kg Gain) [ARC 1980; 1984]
TPyop = TPe~ TPycp

Assuming 80% of the dictary UDP was digested
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'
=3

1 Y =Y 0 :ly 4 o A
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1A C. aminophilum, C. sticklandii Q% Peptostreptococcus sp. 18un P. anaerobius

gNTOIMT anaerobic agar YTW193 1 @05 Ysznoual (Atlas, 1995)
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Pancreatic digest of casein 20 g.
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NaCl ) 5g.
Sodium thioglycollate 2g.
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