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Horse Hay Preference as Influenced by Bermudagrass Variety and Harvest Time

Melinda Lohaus

Statement of Purpose

Hay is an extremely lucrative business throughout the United States. Not only is it used as a feed source in livestock operations, but it is also an important addition to horse diets. Various debates over the production of hay have lead to research in order to determine the best methods for producing high quality hay for horses. In addition, palatability of hay has also become an issue since horses, in particular, are such selective eaters. Cattle and particularly horses tend to have preference for certain hays. This demonstrates a need for high quality hay production methods while still keeping in mind the need for palatability and acceptability.  The quality of hay depends on the proper management of harvesting. Several studies have revealed hay quality is reflected by the time of day, and the month at which the hay is harvested. For instance, the stage of growth and the time a day at which hay is baled both affect quality and palatability of hay (Bagley). In addition, quality horse hay is a very lucrative business if done with proper management since a number of horses are in stalls much of the time with hay accounting for half or more of the daily diet.  Horses are a multi-million dollar industry and Texas ranks first in the number of horses owned in this country. When pasture is not readily available, good quality hay should constitute half of a horses’ daily diet. Horse owners demand quality hay, and the cost of good quality hay is only a small portion of the total cost of having a horse in a stall. Therefore, good quality hay production and management is a must in the horse industry. 
Most of the hay sold in the United States is sold by the bale rather than by the pound either as large round bales (mainly cattle) or as small square bales (mainly horses) (Bagley, 2003 b). One of the issues surrounding the sale of hay is a lack of concern over the quality. Most buyers of hay use color as a determining factor of quality. This presents of problem because the appearance of hay is not an indication of quality (Bagley, 2003 b). In addition, good quality hay is often sold too cheap and poor quality hay is more likely to be sold for more than it is worth (Bagley, 2003 b). If hay is managed by proper harvesting, baling, and storage techniques, good quality horse hay can be readily available for the equine industry.

Bermudagrass is popular forage used for the production of hay for both cattle and horses throughout the southern United States. Bermudagrass is a warm-season perennial grass meaning it persists for more than one growing season and makes most of its’ growth during the warmer months of the year (Bagley, 2003 a). Bermudagrass has three growth stages: vegetative, reproductive, and dormant. The vegetative stage of bermudagrass growth occurs when it is mainly consisting of leaves and stems. The reproductive stage is when the crop is flowering or seedhead formation is occurring. As a result during the reproductive stage the amount of leaves and stems is greatly reduced. Lastly, the dormant stage of bermudagrass occurs over the winter months when the plant is not actively growing (Bagley, 2003 a). The key to bermudagrass hay management is to harvest it for hay during the vegetative stage of growth, or just before its’ reproductive stage is initiated. The reason for this technique of hay harvesting is any time a forage grass changes from a vegetative to a reproductive stage of growth, the quality of the forage greatly decreases (Bagley, 2003 a).  This is due to the fact that the reproductive stage of grass is when seed-head formation starts therefore, causing the cell walls to thicken leading to a decrease in digestible protein and an increase in fiber levels (Bagley, 2003 a). 

Furthermore, the time of day hay is harvested influences palatability and sugar content. Plants undergo photosynthesis during the day to make soluble sugars from carbon dioxide, oxygen and water. Sugars accumulate in the plant during the daylight hours and increase during the course of the day, and at night the concentrations of these sugars decline (Maryland, 2002). This causes what is known as diurnal cycling (daily occurrence) of soluble sugar concentration in plants. During this cycle one-third of the sugar goes into making new plant material, a third is lost by respiration and a third is sent to the roots (Maryland, 2002). Forage plants can loose two to three percent of soluble sugar from sundown to sunup. Therefore, cutting forage during late afternoon captures much of the extra sugar content. Interest in afternoon hay cutting began after research at Utah State University found that dairy cows produced about 8 percent more milk when fed afternoon versus morning cut hay (Tietz, 2001). In addition, other research has revealed dairy cows preferred hay harvested in the late afternoon and had an increase in milk production by as much as ten percent while cows fed morning hay lost weight (Shewmaker, 1998). The diurnal cycling of forage sugars has been known for some time but not until recent studies has it been thought to affect feed value or animal performance. Researchers continue to speculate that animals like this high energy, sweeter, more digestible hay and can detect the difference. Most importantly, it has been estimated that harvesting hay in the afternoon increases the value of the crop by about $15 a ton (Shewmaker, 1999). If this is true hay harvesting techniques need to be modified to insure increased crop value and animal performance. Although numerous studies of this issue have been performed in cattle and other livestock very little research has been documented on horses. This is somewhat surprising since horses are considered to be much more selective eaters than are cattle. Both of these species are herbivores and respond quite positively to higher sugar levels in feeds and forages. This attraction to sweeter feeds is related to the general physiology of the plant where a higher quality plant, more lush and tender, is usually higher in sugar content.

In addition, much of what has led to hay preference studies has come from observed grazing patterns of animals. Horses especially are notorious for having selective eating habits. This is known from their selective grazing patterns. Horses can be observed grazing certain areas while leaving some areas un-grazed. A pasture study done in Texas reported a repeated tendency of horses to graze fence lines. Since young, growing forages are found more frequently in these areas and have higher digestible nutrients and less fibrous content is suggested for these findings (McCann, 2000). These findings can be tied with the findings in other studies with hay. Hay cut in the afternoon has been documented to have higher sugar content, more nutritional content and less fibrous content. This has led to the question of preference of horses for various hay varieties. Research conducted in Georgia was done to evaluated five bermudagrass hay varieties (Coastal, Coastcross and Tifton 44, 78 and 85) to determine any preference in horses.  The study revealed a clear preference by all horses for coastal bermudagrass (McCann, 2000). These findings are related to the morphological differences in bermudagrass varieties. Coastal bermudagrass hay has the smallest stem diameter, leafblade width and length and lowest neutral detergent fiber  (NDF) (McCann, 2000).  Neutral detergent fiber is directly related to energy value and digestibility of a feed. A lower NDF concentration in the forage is related to greater levels of energy available to an animal. However, Tifton 85 is the newest of the recommended hybrid bermudagrass varieties and tends to be unique in its type of lignin present in the plant, and the relationship between lignin and other fiber components in the forage. In Tifton 85, we have unique forage that appears visually as having a large stem, which generally indicated lower quality. However, Tifton 85 with its larger stem is more digestible than other forage types because the lignin does not reduce fiber digestibility to the extent of other bermudagrass types.

In conclusion it is imperative good hay production techniques are utilized. Horse hay production is already a high dollar business. However, improved techniques can increase the value of hay and animal performance. Good quality hay is directly correlated with high animal gain, preference, voluntary intake and performance. Little research thus far has been documented on horse preference on hay cutting time or variety. Therefore, new studies needs to be put forth for horse hay operations and owners, detailing the techniques to produce high quality hay having increased animal performance while still enhancing palatability. Also, there are differences between the three types of bermudagrasses used in this study, based upon gross visual examination that needs to be evaluated.   

Research Objectives

Data collection will be on forage quality characteristics and horse preference on three varieties of bermudagrass hay, (Coastal, Common and Tifton 85) and will be set up as a 3X2X2 factorial design. The main objective of this research is:

1. Determine any forage preference between the three varieties of bermudagrass.

2. Determine any difference in acceptability between two cutting dates (July and September) on the three varieties of bermudagrass.

3. Determine if horses can detect any difference or have any preference between AM and PM cuttings for the three varieties of bermudagrass.

Experimental Procedures

Preparation of fresh cut samples for Near Infrared Spectroscopy: 
a) Random fresh cut grass samples are collected immediately after cuttings and sealed in zipper storage bags. The samples are than cut into smaller two-inch sections to promote drying by increasing surface area. Each sample is weighed to 100 grams and then dried in a microwave to remove all excess moisture. After the samples are dried they are re-weighed and the dry matter content is calculated. Samples are labeled and stored in zipper bags for later analysis by Near Infrared Spectroscopy (NIRS).

b) Samples will be sent out for laboratory analysis by NIRS. The NIRS analysis will calculate the crude protein (CP), acid detergent fiber (ADF) and neutral detergent fiber (NDF), lignin, estimated TDN, NEm, NEg, and mineral composition. Crude protein is a calculated value derived from nitrogen content in the forage. The value includes true protein and non-protein nitrogen both of which can be used by an animal. The formula to calculate this value is: CP = % nitrogen (x) 6.25. Acid detergent fiber refers to the cell wall portions of forage made up of cellulose and lignin and acid insoluble ash. It reflects the ability of an animal to digest forage and as ADF increases, the digestibility of forage usually decreases. ADF is considered to be the forage component most closely related to digestibility of the forage. Neutral detergent fiber (NDF) is the total cell wall component or more precisely the ADF fraction plus hemicellulose. This value is important because it reflects the amount (voluntary intake) of forage an animal can consume (Taylor). 

Collection of hay bales:
a) All hay fields are cut with a disk mower, teddered, raked and then baled in square bales weighing approximately 27 kg. 

b) Six bales from the AM cuttings and twelve bales from the PM cuttings have been collected, labeled and stored. 

Preference trial:
a) A total of four mature horses of varying breed will be randomly assigned to each of the six treatment groups over a six-day period (four horses per treatment group). Each horse will be individual stalled overnight with access only to fresh water. Horses will be fed each morning at 0730 h. Treatments groups are as follows: 

· Treatment 1:  free choice to AM and PM cuttings of Common bermudagrass hay cut in July. 

· Treatment 2: free choice to AM and PM cuttings of Common bermudagrass hay cut in September,

·  Treatment 3: free choice to AM and PM cuttings of Coastal bermudagrass hay cut in July.

· Treatment 4: free choice to AM and PM cuttings of Coastal bermudagrass hah cut in September.

· Treatment 5: free choice to AM and PM cuttings of Tifton 85 bermudagrass hay cut in July.

· Treatment 6: free choice to AM and PM cuttings of Tifton 85 bermudagrass hay cut September.

· Treatment 7: free choice of either a.m. cut hay from common, Coastal, or Tifton 85.

· Treatment 8: free choice of either p.m. cut hay from common, Coastal, or Tifton 85.

b) Each horse will be given access to 7 kg of both the AM and PM cut hays (for treatment 1-6) or the three bermudagrass varieties (treatment 7-8) over a span of ten minutes. After the ten-minute period, uneaten hay will be recollected according to cutting and then re-weighed. The amount of intake of AM and PM or variety cuttings from each treatment and the rate of consumption per minute will be calculated. Any preference in cutting time and variety of hay will be noted. 

Statistical Analysis:

1. Forages will be compared for various nutrient characteristics to allow comparisons of either a.m. or p.m. harvested hays, each of the three bermudagrass varieties, and each of the two harvest dates.

2.
 Forages will be compared for different preferences to allow comparisons of either a.m. or p.m. harvested hays at each of the two harvest dates, and each of the three bermudagrass varieties.
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