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Table 1. Ingredients and chemical composition of the diet (DM-basis)

Diets®

Item 1 2 3 4
Alfalfa hay 23.00 23.00 23.00 23.00
Corn silage 20.30 20.30 20.30 20.30
Corn grain (ground) 11.10 11.10 11.10 11.10
Barley grain (ground) 15.13 16.83 18.28 20.13
Beet pulp 3.75 3.75 3.75 3.75
Soybean meal (SBM) 18.70 12.50 6.20 --
Xylose-treated SBM -- 4.50 9.00 13.7
Whole cottonseed 5.70 5.70 5.70 5.70
Sodium bicarbonate 1.00 1.00 1.00 1.00
Calcium carbonate 0.450 0.450 0.450 0.450
Mineral supplement 0.450 0.450 0.450 0.450
Sodium choloride 0.30 0.30 0.30 0.30
Zinc oxide 0.04 0.04 0.04 0.04
Magnesium oxide 0.08 0.08 0.08 0.08
Price/kg of diet DM (Rial) 2720 2810 2890 3000
Chemical composition
NE,, Mcal/kg 1.57 1.57 1.57 1.58
CP (%DM) 16.8 16.7 16.6 16.6
RDP (%DM) 11.6 10.6 9.5 8.5
RUP (%DM) 52 6.1 7.1 8.1
NDF (%DM) 324 33.2 33.9 34.7
Forage NDF (%DM) 20.8 20.8 20.8 20.8
NFC (%DM) 41.9 424 43.0 435
DCAD (meqg/kg) 298 298 301 304

%1 = control diet, 2 = 4.5% XSBM diet, 3 =9%XSBM diet, 4 = 13.7%XSBM diet.
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Table 2. Effect of xylose-treated soybean meal and parity on milk production and composition.
Treatment” Parity
Item 1 2 3 4 T-effectt  Multi® Pirimi® P-effect*  SE
Milk yield, kg/d 29.7° 317 32.9°  316° = 33.22 296" *k 0.82
4%FCM, kg/d 30.0° 331°  335%  31.4% ok 33.7%  30.2° ok 1.08
Milk fat, % 412 416 4.16 3.93 ns 4.01 4.20 ns 0.18
Fat yield, kg/d 1.21°  129* 1350 123 * 1.33% 1.2 *k 0.06
Milk protein % 3.08 3.5 3.10 3.00 ns 3.12 3.05 ns 0.09
Protein yield, kg/d 0.91° 0.98®  1.00°  0.94% ok 1.03%  0.88° ok 0.04
Milk lactose, % 463 466 4.75 4.60 ns 4.69 4.63 ns 0.12
Lactose yield, kg/d 1.36°  146°  153*  1.44° ok 1.55%  1.34 ok 0.05
Milk SNF°, % 807 821 8.19 8.07 ns 8.29*°  7.98° *k 0.19
SNF yield, kg/d 2.39°  260° 268 255 >k 2.75%  2.35° *x 0.08
Milk TS®, % 1257 1287 1294  12.66 ns 12.94% 1285 * 0.31
TS yield, kg/d 371 405 4222 399 ok 430°  3.68° *k 0.12
ME’, Mcal/d 21.6° 231%  241°  22.4b° *x 2418 214° *x 0.21

%1 = control diet, 2 = 4.5% XSBM diet, 3 =9%XSBM diet, 4 = 13.7%XSBM diet.

1. Treatment effect, 2. Multiparous, 3. Primiparous, 4. Parity effect 5. Solids-Non-Fat, 6. Total solids, 7. Milk energy.
*. P<0.05

** P<0.01

ns. Non significant
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Table 3. Effect of xylose-treated soybean meal and parity on feed, protein and energy intake and efficiency

Treatment’ Parity
Item 1 2 3 4 T-effectt  Multi® Pirimi® P-effect*  SE
Intake
DM, kg/d 201 202 . 204 198 ns 21.3* 189" *x 0.4
CP, kg/d 337 337 338 329 ns 356%  3.15° ok 0.02
Energy, Mcal/d 3157 317 320 313 ns 335%  20.7° i 0.16
Feed Efficiency
4%FCM, kg/ kg 150° 1.59® 1.64*® 1.57® * 159 159 ns 0.20
ME?®, Mcal/ kg 1.07° 114 118 1.13® * 113 113 ns 0.09
CP Efficiency
4%FCM, kg/ kg 891° 951* 989%  954% * 931 956 ns 0.09
Protein yield, kg/kg 0.269° 0.291* 0.297° 0.285® * 0.290  0.280 ns 0.01
Energy Efficiency
4%FCM, kg/Mcal 0.953" 1.020" 1.046° 0.990%® * 0.987 1.013 ns 0.02
ME®, Mcal/Mcal 0.684° 0.727* 0.752° 0.715® * 0.720  0.719 ns 0.01

%1 = control diet, 2 = 4.5% XSBM diet, 3 =9%XSBM diet, 4 = 13.7%XSBM diet.

1. Treatment effect, 2. Multiparous, 3. Primiparous, 4. Parity effect 5. Milk energy.
*. P<0.05

** P<0.01

ns. Non significant

P<1oV) 050,80y (sie (eBion s 7 e
W o 555 aoyo a5l etz (slajles (e
s 5955 o) G s LBl 052 (5l e
L ool ol bgw dlniS 00,0 4 (55l jles 4 (3late
oy ) sl maw o 65l pxe B 0g 55kl
Ctls 0g-g 595V wdgi il alise slaled e

AlwS o5 0l b gyt goae Sl 5l skl L
Wooyd b il )0 Lgw dlriS (gl 4 ool al b g
Sl 2alS sall oz 4 S ol (o 9 7
Aoy g 2y o, ol plas Wosls il lg 4y s
Sl e Sl sl 9 pom aly Slagls jol (eSign
Jol Al o S pgms (l slagls” (g 0505 0924



B e 0,95 gl 10 (6w glaglE o Sl 1 5abl5 b o caiyl 8 (glgws AllouS il o)) Sen g paie Slom olade Yy

adgi glp (Brae Slyg> 003l .assls iolidl ol e 4
9 po— O=ly Sbagl o et sl g 2wy ¥ et
Sds Ghalidl s cila (g losime slas sl Al
Gl boads a8 Lgw dbxS (gl slooyezr jo
B an azly o il o ol b onds ads5 slagls
72 S35 g o7 ey ¥ odd memal b SiS ool
Sras 0 ¥ ¥V slajloss cads S o (i
T osloly ool memmal ol 058 (6l 00 P (9
A Camd By OIA g VY EIY i ) oy do )
D F oYY ole e opmizman ols Liglidl Jol s
pls iy Bras 00ib o VIV s WYY VI Cs
St Jsl Jlosd 4 Cond 1) ol 285 095 (sl 0 e
= Mg Gl 0z plB (g Bras 03jl aisy
9 P ol sLagls )0 b GeSen 9 27 S ¥
S5l B man 00jl aily (g5l gre Dl ol il
=7 2oy Foululy oad a8 a9 lp 0
F ¥ Y ola,las 10 do,o YA 5 VYA SIY i s
Y ¥ slejles cuimmen 23l (ol Jol jles a0 cols
Gl Ban 003w FIO U FIV oy 4 f
St Jsl slend an S 1) 2l (6553 g sl e
¥ i oy gl o, (65,5l B asenl . uiisy
o=y 5 pe ily slagls jo 5l (655 9 2z oo
O3l asy o A A Bl (gl e Sglas gl
slosliiwlaoys & (M Foyo 5o JByee Sy
Sy ee Seedd s Sln L) 0 635
» 0 sleedsba gle ) 5l Jool> s
3l oyl by 1 Kils dlin .ol ool ooly las ¥ Jgus
A3 09,5 Ay Cud (50 gime j5b 4 dald 0g S aS
39kl b ead wuld Gligw dbeS g5l loo oz Lons
Sy (PN s gty o5 sloysl (s il
s9kly L oot anld Slige dllnsS it obaw o
oyl it Cbale Bl 342y (o cine IS
o po Gily Sl 4 cus Jsl Gl slagls (5>
olts bl s (P<e10) 0y it g o gine j5b
Bl bz slojles (o (5)lo e BB aS ols
Sl (reizma ) S5 s (195 (el CalE (Sl
03— gl clile Sl (e (6 lo—ine

Loy 3555y e a5 ol i b eSilis dulio
sl 3l yien 5515 L oo anl)d Lge allosS (ool
555Y ae e L5 Sl gl g pow ) slagls il wals
She po ) lagls (Jy aatdlas oo b (S5l 0
SLologs ot ((P<10)) 008 0y o5ty j955Y
5 0T 09 e el olge wo s a5l GalesT o g0
il S92y (5l e Dol i asls Sl LS
008 Al 3 bge allniS 0o )0 4 5 FI0 (g5l (sl jlocs
9 7 09N Salx Slge dopd g iy o 5 4 okl L
0,8 ady it 6l jles () e el Slge JS
099 dalz olse wudgr ladesle lis la 1 Slee auslie
b adlniS ol slajles o dal> Slge IS 5 202
o w0, Sl it (s e Hob 4 0l wil )
LGl sl il ps— iy gl e (P10 )
3l Slee 55 (22 9 e el Sl wo)s
5,50 gl s (P<e /0 V) wal casoas (gls cme oglis
Bl shls b (65,5 g e ;i 5l bl
Sy9—0 50 sl gl (P<-/+1) WS (5 ld s—ixe
P10y wal cewsay Jgl Gl g pgms iy slagls
3l g oegn «Slhg 033k g Bpan 4 by e ol
oyl 3 90 ooz G S9b e odalin T Joux 5o
Sran S5l g ey oSt ool (Sl L
g ol 5929 00,0l ol (5l e IS
g F10 sl Loy (gl b pan i oolo e
e , a5 5l s bl L oo a8 Lgw dluS vsyo
S JolS (oS0l b (B pae Sas osle 0 i
Folasd 50 Lge dllniS gl a0 5bl5 b oads a8 L
5ban po Ginly Slegls g wall o) 5l 1 eS
iy legls 4 cond (6 i S oole (g o g
olo i b uSiles dnnlie (P<+/+1) s, G pas Jo
o 5e-hly L oot anld bgw S ol slao ez oS
S5 9 oegm i Pmae Sl 03il ()lo e 5k
sla o, (P<-/20) a5 )ls valis 09,5 4 Cuns 540
Slygz o33l oo w0 FIV ¥ F s sasF eV Y
Wit S (257 220 ¥ b W Gl ) (B pan
DIS g VoI¥ I8 iy 4 ¥ 5 ¥ Y islalas aizan

s |y 5 6551 0y Gl (Bpan STygm 003l auo o



Y

(V= YA VTR 5l fpges obots [l Jlo sals Slags ligios

g9e 5,0 @SB PH 5 o (g5 105> sl Sdilio 2 Gialy 055 5 5k15 L s wnl b Ligw alons” 51-F Jsur
Table 4. Effects of xylose-treated soybean meal on blood metabolites, BW and urine, fecal and ruminal pH

Treatment® Parity

Item 1 2 3 4 T-effectt Multi® Pirimi® P-effect’ SE

Total protein, mg/dl 8.09 8.18 8.26 9.08 ns 8.55 8.28 ns 0.81
Albumin, mg/dl 4.23 4,53 4,53 4.59 ns 4.38 4.56 ns 0.32
Urea, mg/dl 22.49° 1836° 17.58° 16.74° *x 17.46° 19.81° * 1.49
Glucose, mg/dl 63.86 68.13 64.13 64.88 ns 65.13 65.44 ns 3.56
Body weight, kg 542 549 546 543 ns 570°  521° *x 6.37
BW change, kg/d -0.04 0.05 0.08 0.24 ns 0.13 0.04 ns 0.38
Rumen pH 6.28 6.28 6.23 6.17 ns - - - 0.05
Urine pH 8.24 8.24 8.31 8.25 ns 8.30% 8.22° * 0.06
Fecal pH 6.38 6.46 6.36 6.39 ns 6.36 6.43 ns 0.17

*1= control diet, 2 = 4.5% XSBM diet, 3 =9%XSBM diet, 4 = 13.7%XSBM diet.
1. Treatment effect, 2. Multiparous, 3. Primiparous, 4. Parity effect.

* P<0.05
** P<0.01
ns. Non significant
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Abstract

Eight Holstein dairy cows (4 primiparous and 4 multiparous) were used in‘a replicated 4x4 Latin square
design with four 21-d periods to investigate effects of xylose-treated soybean meal (XSBM) as a source of
ruminal undegradable protein in early lactation cows fed barley-based diets. Treatments were diets with XSBM
ratios of (1) 0% (control), (2) 4.5%, (3) 9% and (4) 13.7%5, on a dry matter DM basis. Milk production,
4%FCM, milk energy, milk protein, lactose, solids-non-fat and total solids yield were increased by feeding
XSBM. Milk fat, protein, lactose, solids-non-fat and total salids percent were not different among treatments.
Intake of dry mater, crude protein and energy, blood glucose, albumin and total protein, rumen, fecal and urine
pH and changes in body weight were not affected.by treatments. Feed, crude protein and energy efficiency were
improved by substitution XSBM for soybean meal but not by parity. Increasing dietary XSBM in the ration
reduced blood urea N. Results of this study showed that increasing dietary XSBM ratio improved milk
production in early lactation cows fed diets based on barley.
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