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Effect of Different Levels of Wheat as Replacements for Corn in Diets on
Metabolic Parameters of Nitrogen in Dairy Cows

GUO Yong-ging'*,ZOU Yang' ,XU Xiao-feng' , YANG Zhan-shan' ,CAO Zhi-jun' LI Sheng-li'
(1. College of Animal Science & Technology,China Agricultural University,Beijing 100193, China;
2. Shijiazhuang Academy of Agriculture and Forestry Sciences,Shijiazhuang 050041 ,China)

Abstract ; Eight multiparous Holstein cows ( (569 £47) kg of BW; (84 +17) DIM) ,were used in a replicated
4 x4 Latin square design to evaluate the effects of different levels of ground wheat (GW) as replacements for
ground corn (GC) in diets on metabolic parameters of nitrogen in dairy cows. The cows were allocated to the dietary
treatments as follows (DM basis) : WO diet :total mixed ration (TMR) containing 0% GW and 27.9% GC;W9.6
diet; TMR containing 9.6% GW and 19.2% GC;W19.2 diet: TMR containing 19.2% GW and 9.6% GC;W28.8
diet; TMR containing 28.8% GW and 0% GC. The results indicated that milk production, percentage and yield of
milk protein not affected by treatments ; However , increasing dietary levels of GW,DM intake tended to increase qua-
dratically (P =0.07) , concentration of milk urea nitrogen ( MUN) increased linearly (P <0.01) ,and significantly
increased (P <0.01) in cows fed the W28. 8 diet compared with the cows fed the WO and W19. 2 diets ; Excretion
of fecal nitrogen (N) not affected by diets, however, excretion of urinary N increased linearly ( P <0.08) ;as a pro-
portion of N intake ,urinary N losses and total (urinary plus fecal) N losses tended to decrease quadratically ( P =
0.08) ;urinary urea N loss (P <0.01) and as a proportion of urinary N loss ( P =0.03) increased linearly, and
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urinary urea N loss significantly increased (P =0.01) in cows fed the W19.2 and W28. 8 diets, compared with oth-
er two diets; Urinary allantoin ( P =0.05) and purines derivatives ( P =0.09) tended to decrease linearly , microbi-
al N synthesis significantly increased (P =0.02) in cows fed the W9.6 diet compared with the cows fed the W28. 8
diet. Results from this experiment indicated that 9. 6% of GW substitution for GC appeared to be an appropriate lev-

el in diet for early lactation dairy cows,a great amount of GW (28.8% ) in the diets could increase the excretion of

urinary N and urea N loss from the milk and urinary,and decrease microbial N supply.

Key words : Dairy cows; Wheat ; Corn ; Nitrogen metabolism ; Microbial nitrogen
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Tab.1 Ingredient and nutrient levels of experimental diets

wiH H # AL P Dietary treatments

Item WO W9.6 W19.2 W28.8
JERE Ingredients , % DM
FEKFI Corn silage 27.0 27.0 27.0 27.0
H 8T/ Alfalfa hay 14.0 14.0 14.0 14.0
- H Chinese wildrye 6.0 6.0 6.0 6.0
FK Corn 27.9 19.2 9.6 0
/NZE Wheat 0 9.6 19.2 28.8
M Soybean meal 10.4 9.1 7.2 5.8
FEAFHA Cottonseed meal 3.4 3.4 3.4 3.4
DDGS 4.3 4.3 4.3 4.3
F %k Wheat bran 0 0.3 2.0 3.2
2K Whole cottonseed 4.0 4.0 4.0 4.0
39 E N Ruminally inert fat 0.1 0.3 0.5 0.7
IR Kl Mineral-vitamin premix 0.5 0.5 0.5 0.5
WEPR Z 45 Dicalcium phosphate 0.6 0.5 0.4 0.3
£1 8} Limestone 0.8 0.8 0.8 0.8
B MR 24N Sodium bicarbonate 0.5 0.5 0.5 0.5
S bEE Magnesium oxide 0.2 0.2 0.2 0.2
£ Salt 0.4 0.4 0.4 0.4
B FE7KFE Chemical levels, % DM
HIEE CP 15.9 16. 1 16.2 16.4
FEYRARE NEL, Mcal/kg 1.59 1.59 1.59 1.59
TR ST 4E NDF 35.2 35.8 36.8 37.4
R VR PR 2T 48 ADF 20.0 20.9 20.9 21.4
JEHRT Starch 31.7 31.6 31.4 31.2
MGG Ether extract 3.4 3.4 3.4 3.4
MUK Y Ash 7.6 8.0 7.9 7.7
5 Ca 0.8 0.8 0.8 0.8
S Total P 0.4 0.4 0.4 0.4

T 1R W el . ORER S A AR I ( Ecolex Sdn. Bhd , Malaysia) ; I FLAF BUTREL. 45T SU R RN DM ZE6H) & . 4E4E 3 A 1 000 000 TU, 4E2E %
D 65 000 1U,4E4E % E 5 000 1U, £k 2 000 mg, % 2 550 mg,5¢ 5 500 mg, 4 1 750 mg, B 70 mg, & 40 mg, il 75 mg; = W35 HE (NE, ). #4E NRC

(2001) 1L,

Note : RumiFat (R100). Prilled hydrogenated palm FA distillate ( Ecolex Sdn. Bhd, Malaysia) ; Contained (/kg of premix; DM basis). 1 000 000 IU vi-
tamin A ,65 000 IU vitamin D,5 000 IU vitamin E,2 000 mg Fe,2 550 mg Mn,5 500 mg Zn,1 750 mg Cu,70 mg I,40 mg Co,75 mg Se; Calculated using

NEL values of feedstuffs from NRC (2001).
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BEHR; 55— -20 CHRHAAE, FT0E £ R
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erick """ IR B FL B T5 7R E A0 R 0L 43 BE T
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11:00,17:00,22:00) , ¥ Bk 4 M FEREY SR B IR
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0. 727X, For, X Shy/IN i W Wi A1 T 1 12 R4 45 35 70 2 BRI
TR BRGNS 5 70 mg ;0. 83 Fo iAW IRIE 2.1 BARPAFEGINEZERERIT T4 DMI,
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AILLBIA 11,6100, /N W ST A1 6 1 e 5 i X M2 2 IO Bl HORR Nz L3 T, 3 4
R Y =bX + (eBWO), YV R RIPIERSRAT Y DMI 2 iR BN (P =0.07) , B DMI 74w 1
PRV HE B D O RS 2 SRR R R R WO 6 A W19, 2 FURRHIE N fANR W28. 8 AR
(0.85) , F& 5 AR K IR PD HE R AR, SRR HREEmT (0 W28. 8 11 I i 4K
c NWISCER B S I R PR N TR 9% (BT A s AR R LR B R FLE AR

##(0.385 mmol/kg) . AR FHRCR AR Z R, {0 MUN ¥ B 2k 1 38
1.4 HBESFKITHH (P<0.01),H W28.8 B & & T WO Fl W19.2 44
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*2 BRFPEBERERNTS DML =PEMIE BN
Tab.2 Effects of replacing dietary GC with GW on DMI, milk yield and milk protein of dairy cows

H A AL BE Dietary treatments P {H P value
A Tem W0 9.6  WI19.2  W28.8 SEM  RiE & ko
All Linear Quadratic
DML/ (kg/d) 19. 14 20.10 20.02 19.74 0.19 0.44  0.40  0.07
PR/ (kg/d) Milk yield 27.16 27.55 27.10 26. 64 0.49 0.69 0.28  0.66
HLEH%/% Protein 3.34 3.33 3.36 3.35 0.03 0.87 0.98  0.81
HAEAEE/ (kg/d) Protein yield 0.90 0.91 0.91 0.89 0.01 0.37  0.30 0.33
JRZ %A/ (mg/dL) MUN 10.98b  11.71ab  11.43b  12.55a 0.20  <0.01 <0.01  0.40
RAFHZLFE/ (&/g) Nitrogen efficiency 0.26 0.26 0.25 0.25 0.01 0.41  0.15 0.57

M ra,b. FRAE 2 5F B (Tukey's K350, P <0.05) ; AFIHBEER (gN/gN) = (ALEH & (kg/d) +6.38)/(HEARE R (kg/d) +6.25),
#3410,

Note:a,b. Means with different superscripts in the same row differ (Tukey’s test; P <0.05). ) ;Nitrogen efficiency (gN/gN) = (milk protein yield (kg/d)/
6.38)/(crude protein intake (kg/d)/6.25). The same as Tab.3 ,4.

2.2 BRDAELGINEERERSPERHEE  LIEBM(P <0.01), H WI19.2 1l W28. 8 4

EpA] F(P=0.01)WO0 F1 W9.6 4, JRHIRR A & BIRA
MFE 3 UL AR B AR ERINE RN A IR (P =0.03) .

5 DMI SRR, R il R (P= 2.3 BROAELG/NEEREXTPEMED

0.02), HEFEEAHEIR B AZ HIRE W, IBAMIE KERKZNE

R SO B AR R L) 45 3 A ) AR AL 5 H13% 4 AT UL, PR P B8 BRI HE R 52 R i, (H
W28. 8 R RE - R, BAMEH S (P = JRER(P =0.05) HIEK (JREZSIRKRZ M)

0.08) s IRA T BEARM LB (P =0.02) o AHEH (P=0.09) /INiz WA MR IZERS (P =0. 02) K ik
HOEA+IRA) HEARMELBI(P=0.05)NBEE  EWAE(P=0.01) @R, LI WI.6
H O/ INZE E ] B4 386 T e B AT J5 38 m, 2 kit AR, W28, 8 LRIk b Ah, W9. 6 411 /N W il
LR AR B AR Z R R RZE R R AMETEIES B (P =0. 04) A 5B (P =
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Tab.3 Effects of replacing dietary GC with GW on nitrogen excretion of dairy cows

H ¥ 4b B Dietary treatments P {H P value
Wi H Ttem SEM j=3 L5 K
W0  W9.6  WI9.2  W28.8 Aﬁk ii Quadj;ic
BAR/(g/d) N intake 523.29 542.88 547.06  535.41 3.33 0.10 0.36 0.02
HEJR#E/ (1/d) Urine volume 26.32  26.85  25.68  25.12 0.8l 0.19 0.07  0.67
HEFE L/ (kg/d) Feces DM 7.01 6.96 7.17 7.16  0.13 0.85  0.50 0.88
W5, Milk N
Feg/(g/d) Output 141.14  139.82  142.92 137.44 2.09 0.37 0.30 0.33
HEAE R/ % Percentage of N intake 27.00 25.77 26.11 25.69 0.36 0.30 0.17 0.41
JR & Urine N
72/ (g/d) Output 228.49  225.87 226.94  236.81 2.52 0.44 0.08 0.17
HEAZ B/ % Percentage of N intake 42.93 42.62 41.27 44.64 3.89 0.60 0.17 0.02
F%( Feces N
72/ (g/d) Output 149.48  157.42  159.23  156.94 3.27 0.63 0.37 0.25
HEAZ B/ % Percentage of N intake 28.62 28.88 29.09 29.31 0.51 0.93 0.53 0.88
FRIR AL Total N loss
728/ (g/d) Output 377.97 383.28 386.17 393.75 4.28 0.60 0.10 0.92
HEAR IS/ % Percentage of N intake 72.32  70.57  70.57  73.52  0.60 0.41  0.26 0.05
JRZ % Urea N
771/ (g/d) Output 118.31b 122.71b 132.23a 135.07a  3.75 0.01 <0.01 0.94
B IRE B/ % Percentage of total urine N 51.21 52.28 56.92 55.94 0.69 0.09 0.03 0.21
®4 BRPNEBRERNDFERTEVRENRSRNZN
Tab.4 Effect of replacing dietary GC with GW on purine derivative and microbial N supply of dairy cows
ZH 5| Treatments P {H P value
H SEM ik &R K
ftem Wo W9.6 W19.2 W28.8 All Linear  Quadratic
PRI/ (mmol/d) Uric acid 73.48 77.72 68.11 72.04 2.02 0.09 0.10 0.38
JR#EZ/(mmol/d) Allantoin 349.91 360. 35 350.04 323.39 11.26 0.11 0.05 0.49
JBLEERS/ (mmol/d) Total purine 423.39 438.04 418. 14 395.42 11.41 0.24 0.09 0.42
HNJEIZKY/ (mmol/d) Absorption  445.91ab  474.52a  438.64ab  408.02b 9.52 0.04 0.02 0.40
WAEYME/ (g/d) Microbial N 324.18ab 336.40a  318.89ab 299.64b 9.67 0.02 0.01 0.60
3 B HEFR T 189 Joy /1N A2 InF REAIE 2E 6 ™ 393 0% 4 £ DM
- FVRE VA, {HL R 4] MR /N A2 i ) 386 B B pH (B
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3.2 BRHPAELFNEERERTPFRHE
Saf=Al

5T E A 250 E sh W A 2 R BE Al IR A
T iDL R B4 A S e B T A Sh
Rt LN R AR B A AR P PR RE A0 [R] I, SORTT RE Ml
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TR AR VBN T ) R BLTT R W) 5 R 1 e
PR [ e A I, ] R AR B R RO 2T AR X
Jea AR T SR D, AT D TR N Tk
BEA B (FOM) [ L= 8 B P i E AL S
BRI AR ; A0 W28. 8 ALK T8 B i eE
BEEMA R IE T DL WS, WA AR L8,
Krause 55" FEWFST 1 e 10 52 6 DK AR Ay PR3 o e
TERY A H O b BB R OK & B i HORR rh]

RIERE IR A2 JE TR B b oA W A A R T
Gozho FII Mutsvangwa'® 751}« LK EZ A1 E K (18 3 &
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