Summary of Effort:
The project’s objectives were as follows: 
1. Determine physiological constraints of gamete and embryo viability

2. Determine the physiological and behavioral basis for reproductive management

3. Determine molecular, neuroendocrine, and endocrine mechanisms controlling gonadal function.

	Objective
	Specific

Aim
	Goal and Outcome

	1
	1
	The goal was to evaluate the relationship between sperm mobility phenotype and body weight in commercial meat-type chickens.  Body weight of pedigree line meat-type chickens at 6 weeks of age was not correlated to sperm mobility phenotype of adults.

	
	2
	The goal was to evaluate the relationship of mycotoxins on male fitness as measured by sperm mobility and fertility.  Based upon preliminary work, low level mycotoxin contamination of feed has an adverse effect upon reproductive performance.  However, the goal was not realized due to lack of support from a participating experiment station and the early retirement of the participant.

	
	3
	The goal was to evaluate the effect of egg weight on poult quality from breeders maintained at low and high altitude.  This goal was not realized.  As evidenced by attendance records, the key participant did not attend annual meetings from 2005 through 2009.  The reason is unknown to the chairperson.

	2
	1
	The goal was to identify and characterized behavioral components underlying reproductive fitness in poultry.  The dam’s hypo-thalamo-hypophyseal-pituitary-adrenal axis is a new variable that affects reproductive efficiency.  Specifically, parental stress – as evidenced by elevated bloodstream corticosterone which enters the egg yolk – can adversely affect the reproductive performance of a dam’s adult offspring.  The overall scope of this specific aim was compromised by the resignation of a key participant from the University of Maryland.

	
	2
	The goal was to identify and characterize endocrine and physiological components of reproductive fitness in poultry.  Investigations were to be centered upon the hypothalamic-pituitary-testicular axis, in particular, how stressors affect this axis.

The successful completion of this goal was compromised by the resignation of a key participant from the University of Arkansas.  

	Objective
	Specific

Aim
	Goal and Outcome

	2
	3
	The goal was to characterize the role of light on turkey hen reproductive fitness.  Experiments were conducted to show that light intensity is a potential management too to control photorefractoriness in turkey breeder hens.  In addition, the combination of short days and antithyroid drugs in the prelay period neither improved subsequent egg production nor reduced the time required for recycling breeder hens.  Experiments demonstrated that contemporary turkey hens are physiologically different than their predecessors.  Specifically, hens can show a robust response to photostimulatory light as early as 24 weeks of age.   This realization can have considerable economic benefit.  Poor egg production during the summer is largely caused by reduced photoperiodic drive and can be corrected by providing additional hours of light during summer.  This means that seasonal corrections to lighting must be made if annual egg production is to be maximize.  Finally, the importance of thyroid hormones was further demonstrated relative to the physiological processes that enable hens to respond to photostimulation.

	3
	1
	The goal was to identify and characterize neuronal circuits that control reproduction in poultry.  This goal was realized in that gene activation can be documented within specific neurons and nuclei following sexual and agonistic behavior in male broiler breeders.  It is noteworthy that this accomplishment adds a new dimension to the neural basis for reproduction, a basis that historically has been the operation of the hypothalamo-pituitary-gonadal axis in response to environmental light. 

	3
	2
	The goal was to identify and characterized regulatory proteins controlling reproduction in poultry.  Photorefractoriness – a phenomenon that limits turkey egg production – was found to be associated with the down regulation of deiodinase II in glial cells within the tuberal hypothalamus.  This enzyme is critical for production of triiodothyrone, which stimulates retraction of glial endfeet and thereby promotes release of GnRH I, a key hormone enabling reproduction.  In addition, glial cells within the tuberal hypothalamus appear to express different cytoskeletal protein markers in different reproductive states.  Likewise, photosexual stimulation serves to down regulate glial fibrillary acid protein in photosensitive hens but not photorefractory hens.  Therefore, altered glial cell cytoskeletal phenotype may underlie the ability of photostimulation to up-regulate deiodinase II in photorefractory hens. 


