1.  Project Name and Contact Information

SARE Report FNE07-604:  Determining cost effectiveness of raising slow growing genotype broilers in three alternative housing systems

Julia Cronin

Cedar Meadow Farm, LLC

12 Erin’s Way

Ledyard, CT 06339

www.cedarmeadowfarm.net

julia@cedarmeadowfarm.net

860.608.7442

2.  Goals

During the course of this grant, the goal was to look at three alternative housing programs:  1. open floored, daily move coops, 2. range house, and 3. day range systems and determine the effect of these housing systems on a slow growing genotype broiler.  We specifically wanted to measure attributes such as:  feed efficiency, mortality and carcass quality, labor inputs, growth rates, and environmental impact.

3.  Farm Profile

Cedar Meadow Farm, LLC is a small diversified farmstead.  We have ~6 acres of pasture and ~5 acres of woodland.  We utilize rotational grazing practices on the pasture, starting with sheep and their guardian donkey and finishing with poultry.  Our woodland currently supports two sows that each produce two litters of piglets each year.  We raise approximately 20 piglets/year to market weight.   In addition to broilers, we also are developing a breeding program for heritage turkeys and Plymouth Barred Rock chickens.  Our daughter has a small rabbitry, raising mixed breed rabbits and Giant Chinchilla rabbits for sale both as meat and as pets.  We practice sustainable farming techniques and are currently seeking “Animal Welfare Approved” designation from the Animal Welfare Institute.  We have an educational outreach program that we are continuously working to expand.  We regularly visit the local elementary school and many of our animals are used at the area high school, which serves as the Regional Agricultural Sciences School for New London County.
4.  Participants

There were four key participants originally designated in our application, each has been consulted to varying degrees throughout the study.  The first was Jeff Mattocks, a nutritionist from the Fertrell Company.  He consulted at the beginning of the project to help formulate the best feeding regimen from a commercially available source.  The second was a statistician who provided advice on study set up and evaluation of data.  The third was Anne Fanatico a poultry program specialist at the National Center for Appropriate Technology (NCAT), a part of the USDA Rural Business Cooperative service.  Her role was to help design a template for farmers to record data to determine performance and cost-efficiency of their poultry farming practices.  Unfortunately, NCAT did not receive funding from the federal government until late last year, so we were unable to initiate work on the farmer template until January of 2008.
The final consultant was to help design the range house system for the birds.  Due to changes in the scope of the project, we opted not to use the range house system.  As such, this consultant was not utilized.

Project Activities

We made several changes to the study.  Due to an unexpected installation of a water line through the middle of one of our fields, we knew that we would not be able to support the total number of birds we had proposed in our original study.  We decided that we would only look at two housing systems:  a day range system, and a daily move, floorless coop.  Additionally, after speaking with a few local farmers about the nature of this study, we decided rather than look at three genotypes of slow growing broilers, it would be helpful to include Cornish Rock Cross broilers in the study to see if housing had an effect on them.  Given that the vast majority of pastured poultry producers raise Cornish Rock Cross-type birds, this seemed to be a valuable addition to the study.  Rather than looking at three kinds of birds in three housing systems as our study originally proposed, we examined the performance of two kinds of birds in two housing systems.
The study originally called to process birds at various intervals so we could understand feed ratios and grow out times.  Upon consultation with the statistician, we determined it would be more valuable to gather live weights of birds over a designated time period and then process them at the end of the study.  This would provide us with a greater number of data points and subsequently more reliable statistical analysis.  

A revised study outline is provided below:

Methods

In this study, we used two varieties of broilers and evaluated their performance in each of the two types of housing systems.  All birds spent 3.5 weeks in  identical brooding environments, after which they were divided into 4 groups based on genotype and housing (e.g. Group one:  slow growing, daily move coop, Group two:  fast growing, daily move coop; group three:  slow growing, day range; group four:  fast growing, day range).  Each of the birds in these 4 genotype/environment combinations were weighed on a weekly basis to monitor growth rate.  

Stocking densities in both systems were determined by providing birds with 2.8 sq feet/bird of floor space.  In the day range system, they had access to 25 sq feet/bird of outdoor space.  Access to this outdoor space was limited to daylight hours.  There were no additional light sources or heat sources for any birds once they had been removed from the brooder.  Both the range house and the daily move coop had open floors.  The day range system had bedding in the form of shavings.  Additional shavings were added as-needed.   

Figure 1:  Daily move, floorless coop (door has been removed in this photo).
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Figure 2:  Day Range House
[image: image2.jpg]



Daily logs were kept for each housing environment detailing the time spent caring for the birds.  Mortality rates were observed and recorded on a daily basis with a notation for cause of death (if known), e.g. sickness, heatstroke, or predation.  Daily grain intake for each housing environment was recorded.  When the birds were processed, weight and age details were recorded.  

We completed two full rounds of this experimental study.  The first round of the experiment was initiated in the spring, the second was initiated mid-summer.  The purpose of this was twofold:  first to increase the total number of birds in each environment/genotype subgroup, and second to determine if there were any potential seasonal variances.  

The birds were fed a commercially available pre-mixed grain and had access to fresh, clean water at all times.  Based on recommendations from the poultry nutritionist, the chicks were fed Nutrena Naturewise Meatbird Grower (21% protein) up to 25 days of age.  From day 26 onward, they were fed Nutrena  Naturewise Chick Starter/Grower (19% protein).  The birds had free access to food and their feeders were filled on an as needed basis.

6.  Results

Findings

Feed Efficiency:

We anticipated a difference in the feed to weight conversion ratios between the two housing systems.  Our hypothesis was that the birds in the day range system would have more access to forage and insects and would thus consume less, leading to better feed efficiency.  This is not what we found in the study.  The slow growing birds did not show a significant difference in their feed consumption between the two housing systems.  We found the slow growing broiler had a feed conversion ratio of 4:1, meaning it took 4 lbs of grain to grow every 1 lb of bird.  This was identical for both systems and consistent between the two trials.  The faster growing birds showed a slightly better feed conversion ratio in the daily move house than in the range house (3.3:1 and 3.4:1 for the daily move house and the range house systems respectively).  As with the slow growing birds, the ratio remained constant through both trials. 

Table 1:  Feed Conversion Ratios
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Mortality and Carcass Quality:

After the brooding period, mortality between the two housing systems was measured.  We found that the two systems and the two varieties of birds had essentially equal mortality rates (3 out of 50, or 6% for the daily move house, 4 out of 50, or 8% for the range system).   Neither system had any deaths due to unspecified causes.  One death in the day range system was caused by a bird becoming entangled in the electronetting.  Though the bird survived initially, it died the following day.  All other deaths were caused by aerial predation.  Due to the rocky, uneven terrain at our farm, the smaller birds were apt to escape from the daily move coops.  They were picked off by owls during the evening hours and/or hawks during the daytime hours.  The range house birds fell victim mostly to hawk predation during the daylight hours.  There was one instance of loss in the evening from owls when the day range birds were not shut up.  Surprisingly, there was no difference in death from predation between the slow growing birds and the faster growing birds.

There was a significant difference in carcass quality between the two housing systems as measured by the number of broken wings, scars, and cuts.  Broken wings were measured by observation of an obvious thickening in any portion of the wing bone.  The range house birds showed no obvious scars and cuts and there was no evidence of broken wings.  This was surprising as we had observed several incidences of males showing aggression towards other males as they began to sexually mature – this behaviour was markedly more predominant in the slow growing variety.  In the daily move coop, nearly 16% of the carcasses had evidence of broken bones, scars, or cuts (none of which were related to processing).  The majority of these birds (12% vs 4%) were slow growing varieties.  4% of these birds had significant enough injury that they were not suitable for sale.  One bird had suffered an apparent broken leg, resulting in atrophy of the associated musculature; another bird had an obvious infection in a broken wing.  Incidentally, both of these birds were Cornish Rock Crosses.  None of the slower growing birds had injuries that precluded their suitability for resale.  What was surprising to us is that we did not observe any fighting of either kind of bird in the daily move coops.  We did notice that for the first week, the birds were slow to figure out how to move with the daily move coops.  We speculate that most of the injuries were sustained occurred during the moving process.  

Table II:  Carcass Quality
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Labor Inputs:

There was a clear differentiation in the labor output between the two systems.  In the range house system, we spent an average of 3.47 minutes/day and in the daily move system, we spent an average of 4.26 minutes/day.  Chores completed during this time included refilling waterers and feeders (both systems), collecting escapees (daily move system), and moving the daily move coop.  Time spent initially setting up the electronetting and moving the netting for mowing is also included in these calculations.   Over the course of the growing period, these seemingly minor differences added up quickly.  For example, in the case of the Cornish Rock Cross birds (Trial #1) the labor invested in the day range system was 173.5 minutes whereas the labor invested in the daily move system was 213 minutes.  One particular advantage of the day range system was that we could front-end some of the labor by using bulk feeders and waterers.  We could give the birds enough food so that we didn’t need to refill the feeders on a daily basis.  The waterers were in a centralized location so running waterlines out was a trivial operation.  Given our rough terrain, we attempted to minimize the weight of the daily move coop and did not utilize feeders with more than a 20 lb capacity.  

One very important aspect to consider is the economy of scale between these two operations.  We feel very strongly about maximizing floor space for broilers in the daily move coops.  However, we needed to keep the coops to a weight and size that could be managed by one person.  We found the optimal size coop had a dimension of 8x8.  Given the square footage of this coop, we were not comfortable with stocking more than 30 birds in any single coop.  The rationale for this was two fold:  first and foremost, we felt the birds needed a minimum of 2 square feet/bird to remain comfortable and to minimize aggression.  Secondly, as the birds approached market weight, they produced an astounding amount of manure.  More birds would have necessitated more frequent moves (perhaps up to 3 moves/day), which was not compatible with our off-farm job schedule.  We had incredible flexibility with the day range system.  In our study, the coop was only moved in between flocks.  As such, we could have easily increased the dimensions of the coop and thus increased the stocking density.  Knowing that the birds were ranging outside most of the day, we could also rationalize putting more birds into a smaller space.  The bottom line here is that you could easily double the size of your flock in a day range system without doubling your workload.  This could not be accomplished with the daily move system.

Growth Rates:

Here is where we found some interesting differences between the daily move houses and the day range system as they relate to the faster growing Cornish Rock Crosses.  Though both kinds of houses had the same grow out times and very similar average carcass weights coming out of the system, there were significant differences between the growth rates of males and females.  Though it is expected that females will grow at a rate slower than males, we found a statistically significant difference in the growth rates between males and females in the day range system when compared to the daily move system.  This finding suggests the daily move system may provide more uniformity in carcass size for the Cornish Rock Cross.  In both systems, we noted that after day 70, the growth rates in Cornish Rock Cross birds started to decline, especially in the daily move coops, suggesting the optimal point for processing would be prior to that date.  This is illustrated in Tables 3 and 4.

Table III:  Growth Rates of Cornish Rock Cross
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Table IV:  Final Live Weights and Gender:  Daily Move House vs Day Range
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There was not a clear trend with the slower growing birds in either of the housing systems.  We noted that there was not uniformity between the males in either of the groups.  It appeared that there would be one or two dominant males with a better weight gain; whereas, the rest of the males had weight gains similar to the females.  In many cases, we found females who grew faster than the males.  In both housing systems, there was wide variability of weight gains for the slower growing birds.  Based on the live weight data that we collected, we found that at least 80% of the slow growing birds in both systems would have provided a ~3.5 lb carcass by 77 days (11 weeks), but due to variability in growth rates, it took significantly longer to get all birds to the targeted weight range.  
Environmental Impact:  

The final part of this study examined the potential environmental impact of the two housing systems.   We measured environmental impact as the amount of time it would take for grass regrowth in areas where the broilers were kept.  As the broilers in the daily move house matured, they produced copious amounts of manure.  Figures 3 and 4 show manure distribution of a very young flock.

Figure 3:  Manure distribution at 24 days old
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Figure 4:  Close up of manure from young flock, note density of manure pack
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We found that with the day range system, 3 days after the coop was moved, the area that was covered with manure would begin to brown.  By day 7, the death of the grass was complete.  Depending on rainfall, we could see some regrowth by day 14.  During periods of little rainfall, regrowth could take as long as day 21 – three weeks after the chickens had been removed.  Given these long regrowth times combined with the nitrogen content of the manure, it is inadvisable to allow the daily move house to occupy the same area of pasture more than once during the broilers grow out time.  This results in a significantly higher total area required for the growing out one batch of broilers in the day range system.  In a system where 25 fast growing birds are moved out of the brooder at 3.5 weeks and processed at 10 weeks, the birds would spend 45 days on the range.  Each day, the coop occupies 64 square feet of space, bringing this out to a total requirement of 2880 square feet over the growing period.  This compares to the day range system, calculating 25 square feet of range/bird, the same number of birds only requires only 625 square feet of range space.  During the course of our study, we found that provided we moved our outside waterers on a regular basis, the only area in the day range pasture that was unable to continue to support growth of forage was the 2 foot strip of entry space in front of the day range house.  See Figure 3 below.

Figure 3:  Day Range house at Day 60
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We use a strategy of intensive rotational grazing.  We found that it was not possible to put other ruminants (in our case, sheep) on the pasture for up to 6 weeks after the daily move coop had been through.    With the day range system, it is possible to put ruminants out on the pasture immediately following the chickens.  It must be noted that 64 square feet (the size of the range house) plus the 2 foot strip of entry space in front of the day range house was essentially lost for the season and will require removal of bedding and reseeding to grow grass the following season.  In summary, we found that the daily move coop required significantly more area to raise a single batch of broilers as compared to the day range system.  
Conclusions

It is important to remember that there is no “one size fits all” in the world of pastured poultry.  It is obvious that each system has its strong points and its weak points.  The table below summarizes some of our key findings.

	Day Range System
	Daily Move System

	Pros
	Cons
	Pros
	Cons

	Overall lower labor output per flock of broilers
	Threat of aerial predation
	Protection from Aerial predators
	Overall higher labor output per flock of broilers

	Ability to “front load” work
	Cost of bedding
	No Bedding Needed
	Always have a minimum daily labor requirement

	Improved Stocking Rates:  more chickens in a smaller area
	Benefit of fertilization is limited to bedding which needs to be manually removed  and composted or spread
	Excellent (and immediate) fertilization for field – no labor required
	Lower Stocking Rates:  less chickens on more area

	No loss of forage
	Infrastructure expense:  house + suitable perimeter fencing (e.g. electronetting)
	Infrastructure expense:  house only
	Regrowth period for forage required due to nitrogen in manure

	Excellent Carcass Quality
	Lack of uniformity in size of finished  product
	Uniform product weight
	Carcass Quality may be compromised due to injury sustained in coop


This study provided us with an opportunity to critically evaluate the efficiency and effectiveness of the systems we were using at our facility.  Based on our findings, we will implement several changes to best leverage our own personal situation.  Labor costs on our farm are very high while the availability of quality forage is limited.  As such, we will implement the use of day range systems to minimize labor and maximize usable space.  We recognize that this will result in a higher mortality rate due to aerial predation and result in a less uniform product size.  Given that we are a small operation and do not need to utilize an all-in/all-out strategy, we can selectively harvest birds that meet our criteria.  We are able to locate our day range houses in close proximity to our garden, thus removing the necessity of clearing and reseeding the bedding from the range house.  Bedding can easily be moved over into a compost pile for use in the garden.  We will also be able to put ruminants on the poultry area immediately after harvest.  However, we will lose the fertilization power of the broilers in a daily move system.  

7.  Conditions

It is recommended that farmers consider the information presented in this study is based on a relatively small number of experimental data points – only 50 birds in each of the two housing environments.  The conclusions we have made show clear trends and we anticipate that they will carry over from our farm to other farms.  We know there are areas that can be optimized, but we believe we have demonstrated a solid understanding of what to expect as we continue to implement change here on the farm.  
There are specific attributes of our farm and how we constructed our study that should be taken into consideration when interpreting the data we have presented.

· The genetics of your broiler.  There are not very many “strains” of Cornish Rock Crosses.  In fact, the major lines include:  Ross, Arbor Acre, Petersons, Hubbard, Cobb, and Hy-Y’s.  Each of these varieties will have slightly different feed conversion ratios and grow out times.  In our study, we utilized Ross-Ross birds from Welp Hatchery.  The introduction of slower growing broilers in the United States has occurred only in the past few years and continues to gain momentum.  However, breeders of these varieties are continuing to refine and improve their breeding stock.  Thus, there will likely be variability from one batch to the next.  For the slow growing variety, we utilized Red Rangers from Freedom Rangers, a subsidiary of B and B hatcheries.  The genetics of the slower growing birds are still being developed.  We believe this is the main reason why there was such variability in the growth rates of these birds.  We do not feel the data we collected was adequate enough to make recommendations about any potential relationships between housing and growth rates of slow growing genotype birds due to the variability we observed.
· Your feed choice.  For the purposes of this study, we opted to use a commercially available, pre-mixed feed.  We used the same feed for both kinds of birds.  Feed conversion ratios can (and should) be optimized by careful consideration of what and how the birds are fed.  Slow growing birds do have different nutritional requirements than faster growing birds.  In this study, we wanted to use only one production lot of feed to avoid any variables that might be found from one lot to the next.  Unfortunately, when the feed store manager ordered our Chick Starter/Grower, he ordered mash instead of crumbles.  We do know that while mash is effective at keeping the birds busy eating, it tends to lead to more waste.  In light of these two factors, we are confident that feed conversion ratios can be improved.

· Construction of daily move coops.  We are a small operation, only the farm manager (the lady with the bad back) does the day to day chores.  As such, we put a great deal of emphasis on the portability of our daily move houses over all other features.  We believe that there is certainly room for improvement in this area.  It is possible to install larger feeders; thus reducing some of the time needed on a daily basis.  As mentioned previously, the farm is rocky and does not have level terrain.  Moving the houses up and down the grade and lifting it over rocks could have contributed to both the time factor and the carcass quality factor.  Modifications to the daily move coop can also be made to ensure there are few escapees – again improving the time factor as well as the mortality factor.
· Rainfall amounts.  We had a fairly average summer with regards to rainfall.  Of course, the end of July through August could always give us more rain, but it wasn’t as bad as we have seen in the past.  There was clearly a relationship between rainfall and grass regrowth in the daily move system.  The broilers do produce vast quantities of manure and without rain to help the nitrogen absorb into the soil, you could, in theory, lose large portions of the pasture for the season.  In a situation like ours, where we have such limited amounts of pasture, we need to be certain we don’t put any of it out of commission for extended periods.  By the same token, if there are areas that have been overgrown with weeds that are not toxic to the chicken, this could be a great way to improve the soil AND get rid of undesired foliage at the same time. 

8.  Economics
Time is money.  The biggest economic driver in our study comes down to the time needed to maintain broilers in the two systems.  We have learned that we can increase the number of birds we raise in the day range system without an exponential increase in the amount of time it takes to care for them.  Additionally, due to the ability to increase stocking density in the day range system, we can raise more birds without having additional capital expense.  

9.  Assessment

The original plan of the study was to look at how housing environments affect the performance of slow growing genotype broilers.  Unfortunately, there was such variability in grow out times and weights, we were not able to come up with any conclusive evidence to support one kind of housing over another.  This could be driven in large part by the genetic variability of the slow growers that we chose for our study.  However, we did find conclusive evidence that there is a significant difference in the labor requirements and the environmental impact between the two systems.  We had originally intended this to only be supplemental data we gathered while conducting the experiment, but it turned out to be one of the most important outcomes.  We did find that there is a difference in performance of fast-growing broilers in the two housing types that can be utilized to our advantage.
Some logical next steps include:

· Repeat the experiment to include more slow growing varieties of broilers to see if there is conclusive evidence supporting one kind of housing type over another or to see if certain lines of slow-growing broilers have more variability than others

· Work on daily move house designs that might help to reduce the risk of injury to chickens and thus improve carcass quality.  

· Repeat the experiment on even terrain to see if carcass quality was adversely affected by our geography

· Explore ways to deter aerial predators

10.  Adoption

This study provided us with an opportunity to critically evaluate the efficiency and effectiveness of the systems we were using at our facility.  Due to our small size, we need to maximize the output of our limited grazing space.  Based on our findings, we will implement several changes to best leverage our own personal situation.  Labor costs on our farm are very high while the availability of quality forage is limited.  As such, we will implement the use of day range systems to minimize labor and maximize usable space.  We recognize that this will result in a higher mortality rate due to aerial predation and result in a less uniform product size.  Given that we are a small operation and do not need to utilize an all-in/all-out strategy, we can selectively harvest birds that meet our criteria.  We are able to locate our day range houses in close proximity to our garden, thus removing the necessity of clearing and reseeding the bedding from the range house.  Bedding can easily be moved over into a compost pile for use in the garden.  We will also be able to put ruminants on the poultry area immediately after harvest.  However, we will lose the fertilization power of the broilers in a daily move system.  
We can now say, with confidence, that the day range system will help us reduce expenses on a long term bases.  The three factors most influencing that decision are:  maintaining usability of pasture, reduction of labor costs, and improved quality of the birds we are selling.   We better understand what the shortcomings of the system are and will look for ways to continue to improve in these areas.  

11.  Outreach
Our findings were reported to Harvey Ussery who incorporated them into an article published in the February/March 2008 issue of Backyard Poultry Magazine.  An article was written for the American Pastured Poultry Producers Association quarterly newsletter “Grit!” to be published in Spring/Summer 2008.  A copy of this report will be submitted to Jim Rock, President of the Connecticut Poultry Association and Poultry Advisor at the University of Connecticut Extension Agency in Norwich, CT.  A copy of this report will also be posted on our website at www.cedarmeadowfarm.net.  We spoke to some degree about the differences in housing at the Martha’s Vineyard Island Grown Initiative Winter Meeting on February 17, 2008.  Finally, we have accepted an invitation to speak at the NOFA Summer Conference in Amherst MA on August 8th through 11th.  The topic of our presentation will be focused on this study.  We will speak to the advantages and disadvantages of both kinds of housing systems and will discuss our findings in detail.
12.  Report Summary

The purpose of this study was to examine the effect of two different housing types on the performance on a slow growing broiler and a fast growing broiler.  The two housing types that we examined were a daily move, floorless coop and day range house with pasture enclosed by electronet fencing.  We found that the type of housing did have an effect on the growth rate of fast growing broilers, specifically that the day range system gave males that grew faster and larger than the females while the daily move system had more uniformity between the sexes.  We did not find any difference in the performance of slow growing birds between the two systems but believe this is due to continued optimization that needs to occur in the genetics of the slow-growing variety of bird we used for this study.   There were differences between the housing systems as they relate to labor requirements, carcass quality, mortality rates, and environmental impact.  This project helped us more clearly define the benefits and drawbacks to the two systems.  At our farm, we found that there was a clear economic driver to utilize one system over the other.

Respectfully Submitted,

Julia Cronin

Manager, Cedar Meadow Farm, LLC

29 January 2008

