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Table 1. Ingredients and nutrient composition of the total mixed ration

Ingredient percentage, %
Corn silage 24.71
Pangolagrass hay 4.25
Alfalfa hay 6.45
Brewer's grain mixed 10% corn silage, wet 7.81
Soughum disrillers’ grains, wet 2.93
Soybean hull 15.21
Wheat bran 4.35
Corn 19.32
Soybean meal, 44% CP 9.92
Fish meal 1.10
Molasses 1.45
Salt 0.39
Limestone 0.59
Potassium carbonate 0.39
Sodium bicarbonate 0.43
Urea 0.51
Premix' 0.19
Total 100

Analyzed value

DM, % 45.6
CP, % 17.4
NDF, % 41.1
ADEF, % 253
Ca’, % 0.6
P’, % 0.4
NEI’, Mcal/kg 1.57

" Each kilogram of premix contains: Vit. A, 10,000,000 IU; Vit. D3, 1,600,000 IU; Vit. E, 70,000 IU; Fe, 50g; Cu, 10g; Zn,
40g; 1, 0.5g; Se, 0.1g; Co, 0.1g
* NEl value is calculated according to NRC (2001).
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Table 2. Barn environmental factors of measured value during the plum rain season

Temperature Relative humidity THI'
(C) (%)
April 25.910.70 83.0£3.02 76.69 +2.02
May 27.81+0.88 89.4 £3.58 80.60 £ 2.58

'THI: temperature-humidity index.

alBREE U - R RELA ARSI RIE i ER R R (P = 0.11) FOBFAEER (P = 0.13) Zigsh (&
3) © Lai et al. (2009) JAEVE T (THL Py 79.6) NI FIEI E AR IRET EIL AN 5208 - SERBFIDATE
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ERENDAL A EAEENEIA T (THI P44 78.6) R G KE T f FE A 188 (chromium yeast) $AAL IR Z 528 - GE5RHH
R T A S F R IR S T E B H R B U EAE - (HRENLARCRIEEE - Hayirli ef al. (2001) A2
TR FLAF o W0 AT 28 RELITt% 28 R - Freai@ e /e R IR 2 & 88 - th 3R E A TR e = iRz
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Table 3. Effect of organic Cr supplementation on lactation performance of Holstein lactating cows during the plum rain

season
Dietary treatments
Control Chromium SEM P

Dry matter intake, kg 213 22.2 0.12 0.11
Body weight, kg 617 620 6.80 0.79
Milk production, kg 28.6 32.6 0.88 0.26
Milk efficiency (milk/intake) 1.34 1.47 0.05 0.13
Milk composition

Fat, % 3.66 3.63 0.10 0.81

Protein, % 2.99 3.12 0.03 <0.01

Lactose, % 4.57 4.64 0.03 0.12

Solid of non-fat, % 8.24 8.46 0.05 <0.01

Total solid, % 11.89 12.09 0.11 0.25

Urea nitrogen, mg/dL 14.2 15.0 0.49 0.30

Somatic cell counts, 10,000/mL 27.11 11.09 8.55 0.16

FLECE T - MR ETRAE M R A R R & AL E O B R KIEREEZYER (P < 0.01) » [ERFA TR S AL E
RZES (P = 0.12) - i 4= ALASHHRE R AT sE 2 S dakE Th i 7oA PR B 1E M A TR (27 &/ 27 vs. 11 B/ ZTT
P =0.16) - {HZHFAER « HEPYBUR R FMMZE - Targhibi er al. (2012) 27351 =17 G & #H 75 R g
EEHTE AR 2 SEREHMAARSE TEE RS TENAE—EANAELER (P = 0.03) #13
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BN FL AT BRI A e [E R R I P & 88 (0~ 0.2 ~ 0.4 12 0.8 ppm) » SHINGAREF A AHEE A 722 - Smith
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fA MR A S R E MR AL TR 4 - SRR > P EEE - IS E & RIS Z 2 thE SR
TG 7 A WSS AR f2 2R  Yasui et al. (2014) AR RRDAFLA- 3 W0AT 21 RE I3 #01% 63 KN EaiE i g K0 8
mg A 1%5% (chromium propionate) ZFI R AT 21 KE 73 ¥1% 63 K2 I H A% MEELHE & 2R < Nikkhah er al.
(2010) AI2AE E R HAR LA ARG IR Rl e A HEs (AR 2 & 8% ) tha B R E & & KRS X aa s
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—THEAH G IR S ZE BRI AV I FE A - 886 = FTRES [ERR S ZFH AT (insulin resistance) (Evock-Clover er al., 1993) -
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PENRE 2 BURLME - FIIREE & F F (lipogenesis) #RIMIT A& 73 A7 I (lipolysis) #AllIf » S54NEDIEREE 4H 4%
TR RE R B FTRE A B ER e B0 ~ T3 7€ s I (G F A SR (SR Bt A= B (ketogenesis) » #ETTTHE = FLE &
(Blum et al., 1983; Kronfeld, 1976) °

gakE A S EUR D GOT 234 (P = 0.09) » {H2¥f GPT ~ CK B LDH fEEHZ 22 (£ 4) © Lai er al.
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HEE H A A Z iR E 2 - BB ARSI TS - TR G B AR 2 &N - SURTs L EWIfE RS
NEERZIEIEENN (L e al., 2001) - GPT B2 GOT SyAT4HIAEIRES (hepatocellular injury) HYEZFIZHFFHE (Kauppinen,
1984) © Stojevi¢ et al. (2005) 5 EFELAFE L] 90 REIMMAMIGEH ) Zint GPT B GOT E{H 73 AR 44.91
+6.93 B120.08 £ 3.74 - AzEs 2 A EAERZRETHAR > Hind GPT 81 GOT ${E 47 Al 5y 74.3 B 23.5 §% Stojevié et al.
(2005) Frafif sl f GPT B2 GOT Bl s » BUR AT RE A RAIREFIEL - (B F0L AL AR i 7oA 8 k& [
ft GOT HYfi [l (P = 0.09) » BURHYEAEI MEA TS 1] sEH BIIR Pra&RT il -
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Table 4. Effect of organic Cr supplementation on blood parameter response of Holstein lactating cows during the plum rain

season
Dietary treatments
Control Chromium SEM P
Glucose (mmol/L) 3.94 3.88 0.11 0.59
Insulin (ulU/ml) 6.70 5.31 0.80 0.22
Glucose/insulin 0.89 0.94 0.14 0.80
GOT (IU/L) 74.3 61.8 6.86 0.09
GPT (IU/L) 23.5 27.7 2.96 0.25
CK (IU/L) 893.6 854.4 35.35 0.40
LDH (IU/L) 156.8 137.5 24.5 0.58

GOT: Glutamic oxaloacetic transaminase; GPT: Glutamic pyruvate transaminase; CK: Creatine kinase; LDH: Lactate
dehydrogenase.
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Abstract

The purpose of this study was to evaluate the effects of dietary supplementation of organic chromium on lactation
performance and blood parameters response of Holstein lactating cows during the plum rain season (the East Asian rainy
season, April and May). A complete randomized design with 10 days covariate adjustment was adopted. A total of 24
Holstein lactating cows were assigned into two groups according to their body weight, milk yield, parity and days in milk.
Cows received diets containing 0 (control) and 0.5 ppm of organic chromium for 20 days. The averaged temperature-
humidity index (THI) was 78.6. Results showed that it had trend to increase dry matter intakes (p = 0.11) and milk efficiency
(milk/intake) (p = 0.13) by adding chromium. Adding chromium significantly increased milk protein and solid-not-
fat concentration (p < 0.05) and tended to increase lactose concentration (p = 0.12) and decrease somatic cell count (p =
0.16). There was a trend of decrease with chromium supplementation, compared with control (p = 0.09) in blood glutamic
oxaloacetic transaminase activities, but the enzyme activities of creatine kinase, glutamate-pyruvate transaminase and lactate
dehydrogenase were not significantly affected by adding chromium. In conclusion, adding chromium to the diet of lactating

cows had a tendency to relieve stress during the plum rain season.
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