
 
 

PREVENTING FATTY LIVER THROUGH USE OF HIGH-
STRAW LOW-ENERGY DIETS DURING THE DRY PERIOD 

Bruce F. Richards, Nicole A. Janovick, Kasey M. Moyes,  
Akbar Nikkhah, and James K. Drackley 

 
 

TAKE HOME MESSAGES 

• Energy intake can be limited prepartum by including chopped straw in total mixed rations 
fed free choice to dairy cows. 
 

• Feeding moderate energy diets during the dry period increases body weight gain, and 
increases body condition loss after calving. 
 

• Overfeeding cows prepartum increases fat accumulation in the liver after calving. 
 

• A two-phase program during the dry period (far-off and close-up diets) provided little 
advantage over a single-group high-straw, low-energy diet. 

 
INTRODUCTION 

Our research group demonstrated previously that energy intake during the far-off dry period 
impacts postpartum health and metabolism more than nutrient intake in the close-up dry period.  
Restricting the amount of feed offered to the cows is difficult in group housing.  “Boss” cows 
will have ad libitum intake, while more timid cows may have severely restricted intake.  
Including straw in a total mixed ration provides a way for feeding ad libitum while still 
controlling energy intake.   
 
Many farmers continue to use a “steam-up” or close-up diet before calving.  There is surprisingly 
little evidence to support this practice.  The purpose of our study was to compare controlled 
energy intake through the entire dry period to feeding a close-up diet.   
 

METHODS 
Thirty first-calving heifers and 45 second- or greater lactation Holstein cows were randomly 
assigned on the basis of expected calving date to one of three prepartum dietary strategies.  Cows 
were started on the experimental diets at 60 days before expected calving.  The first dietary 
treatment (LE) was a controlled energy diet designed to meet, but not exceed, National Research 
Council requirements (0.60 Mcal NEL/lb; 12.3% CP) and was fed for ad libitum intake from dry-
off until calving.  This diet included wheat straw (42% of the DM) chopped directly into the 
TMR in a Keenan Klassik 140 mixer wagon.  Cows on the second treatment (HE) were fed a 
moderate-energy diet (0.73 Mcal NEL/lb; 12.7% CP) for ad libitum intake from dry-off until 
calving.  The third treatment (LEHE) represented a typical two-phase system in which the 
controlled-energy diet was fed for ad libitum intake from dry-off until 21 days prepartum, 
followed by feeding the moderate-energy diet until calving.  At parturition all cows were fed a  
common lactation diet (0.75 Mcal NEL/lb; 18% CP).  Five pounds of alfalfa hay was offered to 
all cows for 10 days following parturition.   



 
 

Body weight, body condition score, and milk components were measured weekly for each cow.  
Daily DM intake and milk yield were recorded for each cow.  Blood was sampled frequently 
during the dry period and early lactation to determine NEFA concentrations.  Liver was biopsied 
on days -14, 10, and 30 relative to parturition to determine total lipid (fat) concentration.  The 
incidence of health problems was recorded. 
 

RESULTS AND DISCUSSION 
Milk yield was not different among treatments (Table 1), indicating that feeding a higher energy 
close-up diet before parturition did not increase milk production.  Milk fat content was lower for 
LE cows than for HE cows, with LEHE being intermediate.  The greater milk fat production for 
HE cows may be attributable to greater body condition loss after calving.  Heifers and cows 
generally responded similarly to the dietary treatments.  Body weight was significantly greater 
for HE cows prepartum, but there was no significant difference postpartum.  Plasma NEFA 
concentration for HE went from being lower than the other two treatments prepartum, to 
significantly higher than the other two treatments postpartum (Figure 1). The concentration of 
lipid in the liver was significantly lower for LE cows compared to the other two treatments.  
These results indicate that cows on the HE treatment mobilized body lipid reserves postpartum to 
a greater extent, increasing the likelihood of fatty liver and associated disorders.  
 
Table 1.  Milk production, milk composition, dry matter intake (DMI), and body weight 
(BW) for cows consuming different amounts of energy prepartum. 
 Treatment P 

Item LE HE LEHE TRT 
     
Yield, lb/d     

Milk 70.8 73.9 72.8 0.80 
Fat 2.46 c 3.10 a 2.64 b <0.01  
Protein 2.02 2.22 2.13 0.38 

Milk Composition, %     
Fat 3.18 c 3.87 a 3.41 b <0.01  
Protein 2.61 2.71 2.72 0.31 
Lactose 4.76 b 4.92 a 4.90 a 0.02  

DMI, lb     
Prepartum 22.5b 29.9a 22.4b <0.01 
Postpartum 37.8 35.8 36.9 0.66 

BW, lb     
Prepartum 1595 1622 1576 <0.01 
Postpartum 1339 1358 1338 0.59 

Liver lipid , % 5.2 b 9.0 a 7.3 a <0.01 
a,b,cMeans within a row with unlike superscript differ (P≤0.05).     



 
 

 
Figure 1. Plasma NEFA for cows consuming different amounts of energy prepartum 
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