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HOOP STRUCTURES FOR FINISHING PIGS  
 

I. HUłU1, G. W. ONAN2 
 

Summary 
 

Raising pigs in hoop structures can be an economically viable, environmentally 
sustainable and socially acceptable alternative farming method for small producers in 
Western Romania. The objective of this paper is to introduce two hoop designs for finishing 
pigs and present two years of performance results in these systems.  Each hoop structure 
can be populated with 180-200 pigs. The illustrated hoops have dimensions of 9.2x27.5 m. 
and are covered with ultraviolet-resistant polyethylene tarpaulins supported by steel tubular 
arches. The floor areas are divided into a feeding zone and a resting zone, the last with deep 
bedding. The lighting is provided through the transparent curtain and the inside temperature 
is moderated through fermentation of the deep bedded manure pack. Natural ventilation is 
facilitated by design features that control longitudinal and transverse air flow. The 
construction details and management techniques were described in Farm magazine and the 
draft design was on-line at the http://forum.agroinfo.ro site beginning February 8, 2005 
through March 31, 2008. The site tallied 86 inquiries and 102,455 views - one inquiry for 
each 1191.33 viewings.  Based on the experience of other countries and the interest 
generated by the web-site, we feel that Romanian agriculture is ready to adopt hoop 
structures as an economical means for initiating niche marketing opportunities and therefore 
strengthening its agricultural sector. 
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The hoops, which originated in the prairie provinces of Canada, are low 
cost and easy to erect. During the past fifteen years, hoop structures or hoops have 
become a popular alternative for housing finishing pigs in Australia, Canada, 
Korea, Nederland, Ukraine and USA. Hoops are large tent-like structures that are 
deep bedded with cornstalks or straw. [2,6,9] For the Romanian agricultural 
transition period hoop structures can be a cheaper alternative than expensive 
conventional structures. The Hoop Structure Topic was begun on the Agro Info 
Forum (http://forum.agroinfo.ro/) on February 8th, 2005. [12] We believe that 
Romanians farmers' attitudes will be open to low-input technology as much as that 
of farmers in other parts of the world. [3] 

The aim of this paper it to show two designs of hoops for finishing pigs and 
to present performance data from one of those types of structures. 
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Materials and system design of hoops for finishing 
 

Hoop structures, or hoops, consist of arched pipes or trusses in a Quonset-
shaped structure covered with an ultraviolet-resistant polyethylene fabric tarp. The 
hoops are attached to wooden posts with wood sidewalls that are 1.2–2 m high. 
Hooped shelters come in various sizes, but a typical size is 9.20 m wide by 27.5 m 
long. At the optimum stocking density the capacity of the illustrated shelters is 
about 200 hogs. The basic particulars of hoop management are: 

- the system uses group housing of wean to finish pigs in deep straw 
during the entire growing period 

- the pigs have access to feeders and heated or freeze-proof water 
fountains on a raised concrete pad running the length or width of the 
structure 

- the deep bedding pack reduces the stress of housing in large group. 
- fighting is minimized by low density and high social distance 
 

Proposed designs: pen layout is dependent on the feeding system. Two 
layouts are shown in the present paper. The finishing hoops shown in figures 1 and 
3 are designed for 180-200 hogs. Usually, the feeding zone and heated or freeze-
proof waterers are place on a raised (+40 - 45 cm) concrete platform. The resting 
area may also be concrete but is deep bedded with cornstalks or straw. Where 
smaller groups of pigs are desired, both the feeding and bedded areas may be 
divided in two; thus, the pigs are split in two compartments in two smaller groups of 
90-100 pigs for each compartment.   

 

 
Figure 1. Hoop for finishing with the feeding area at the end of the structure 

1 – farrowing huts (if the farrowing is done in the same structure); 2 – deep bedding zone; 3 – 
concrete feeding zone; 4 – feeding bins with multiple-space dry feeders ; 5 – bowl-type 
fountains; 6 – optional wall for splitting hoop into two pens; 7 – radiant tube (just for farrowing 
time).  Huțu & Onan, 2007 
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Other times just feeding area is divided in two and two differed rations are 
used. In this case automating sorting system and one way gate are needed.  (figure 
2). 

 
Fig.2. Hoop for fattening with the feeding area in the end of the structure and 

electronic sorting 

1 – north end of the hoop; 2 – deep bedding zone; 3 – concrete feeding zone; 4 – feeding 
bins with multiple-space dry feeders ; 5 – bowl-type drinkers; 6 – wall for split area of feeding 
zone in two pens; 7 – wall for split area in feeding zone and bedding zone; 8 – one way gate; 
9 – automatic sorting gate.   Huțu & Onan, 2007 

 

Figure 3 illustrates a relatively simple hoop with feeding area in the one 
side of the structure. This system is efficient and simple. The bedding area can be 
split in 4-6 boxes and the pigs groups are smaller, with 30-50 pigs. The main 
disadvantage is the cost of the feeding bins and feeding line. 

 

 
Fig.3. Hoop for fattening with the feeding area running in the length of the shed 

1 – feeding access alley; 2 – feeder and nipple; 3 – concrete feeding zone; 4 – deep 
bedding zone with straw; 5 – heated or freeze-proof waterers.  Huțu & Onan, 2007 
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Both designs (figure 1 and 2) minimizes the area devoted for feeding but 
animals will be exposed to different conditions depending on where in the system 
they are housed. Added labor may be required in the second design if some groups 
may need to be fed with different type of feed. 

 
Results and discussions 

 
Stocking Density: The number of pigs per pen or group depends on the 

available area—typically somewhat more than 1.0 square meter per pig is 
available. Romanian guidelines recommend 1.10 m2 space per market hog [3]. 
Pens should be at least 4.60 m wide to minimize control by aggressive pigs and 
allow timid pigs to pass freely. All floor areas of the hoop structure are concrete or 
partial concrete and partial soil. The floor of the bedded area may earthen (clay 
with impermeable membrane) and covered with bedding.  

 

Bedding and manure management: Two-thirds of the shelter’s floor 
(concrete or dirt) is deep-bedded. Some manure scraping or removal from the 
concrete feeding and watering pad may be necessary in certain groups of hogs, but 
typically this is not the case. Bedding can be cornstalks, straw, wood shavings, or 
other absorbent organic material. Materials (kg per finished pig) are: corn stalks 
(305 to 455), barley straw (365 to 545), oat straw (270 to 410), wheat straw (340 to 
510) or pine shavings (305 to 455). [7] 

 Animals bed and dung on the bedded manure pack, which generates heat 
and contributes to animal comfort during winter months. Access for adding bedding 
is from the south end. The north end is closed in winter with a fabric curtain. The 
south end may be partially closed in winter. Large, round bales of straw or 
cornstalks can be used for bedding. The bedded-pack is normally cleaned out after 
each group of pigs is marketed—1.8 to 2.2 times per year. [10] Because of the 
bedding system and solid manure, hoop structures generally produce fewer odors 
than other hog production systems.  

 

Temperature: Feed efficiency of pigs is generally slightly affected by cold 
temperatures; pigs housed in colder conditions will require additional feed. The 
recommendation is 0.33 kg of additional feed per every 5°C colder than 15°C. 
Hoop structures are designed to serve as cold housing. Heat is not added to the 
structure and the indoor air temperature will generally remain 3 to 6°C above the 
outdoor temperature. 

 

Ventilation: The structure is naturally ventilated [3]. During summer months 
both ends of the hoop should be left open to allow air flow through the structure. 
During winter the north end of the hoop will generally remain closed. Air comes in 
through slots on either side of the frame walls, rises to the top of the hoop, and 
moves out the south end, which remains open. In addition, the upper portion of the 
north endwall (approximately 1 m of height) is typically kept open as well for 
outward air flow in cold seasons. If the structure is closed too tightly the humidity 
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will build up and cause possible respiratory problems. Pigs remain comfortable in 
cold conditions because they can modify their environment with the use of bedding 
and huddling with other animals. They will, however, require more feed because 
they will use more energy to maintain homeothermic conditions. A high quality 
bedding source is essential to the success of this structure. 

 

Feeding and pig management:  Feeder pigs are moved to the shelter when 
they weigh 15 - 30 kg and are left in the same shelter until they reach market 
weight. During the finishing period the pigs are fed daily ad libitum in communal 
self-feeders. One feeder space per 7-10 pigs is recommended. Fighting is 
minimized by using enough feeders and maintaining static animal groups. 

 

Initial investment cost: Allowing 1.10 m2 per pig in hoop structures and 0.75 
m2 per pig in conventional structures, the cost per pig is $60 and $160 respectively. 
[1,4] The confinement facilities are depreciated over 20 years (5% annually), and 
the hoops for 10 years (10% 
annually).  

 

Production performance: 
Growth performance in hoops and 
conventional systems are 
essentially comparable. Onan 
(2004) and Magolski and Onan 
(2007), conducted a series of five 
feeding trials comparing 
performance in a hoop structure to 
that in a conventional confinement 
structure with partially slatted floors. 
The trial designs are summarized in 
Table 1. 

Across all trials, there was 
no difference (P>0.05) in growth 
performance between the two 
systems.  

Table 1 
Summary of trial details 

Trial Treat- 
ment 

Number 
of 

animals 

Start 
date 

Days 
on test 

C 19 1 
H 18 

2/05/2004 46 

C 24 2 
H 25 

3/30/2004 64 

C 17 3 
H 46 

7/07/2004 111 

C 30 4 
H 62 

9/02/2005 97 

C 26 5 
H 51 

12/29/2005 70 

C = confinement; H = hoop 
Wisconsin University Animal Science Farms 
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Feed efficiency data (kg feed/kg gain) are illustrated in Table 2. While there 
was no significant difference in 
feed efficiency overall or in trials 
conducted during warm seasons 
(trials 2 & 3), there was a strong 
statistical tendency for increased 
feed intake per unit gain during 
trials conducted during cold 
seasons (trials 1, 4, & 5). 

Carcass data was 
collected from a random sample of 
6 – 8 pigs per treatment per trial for 
all trials. Table 3 presents the 
carcass results. The carcass 
weight of hoop pigs tended to be 
heavier than that of confinement 
pigs though not significantly different.  

 
There was no difference in loin muscle area. There was, however, a 

statistical difference in tenth rib fat depth and consequently percent fat free lean as 
well with hoop-raised hogs having more fat and a lower percent fat-free lean 
content. 

Further analysis of tenth rib fat depth indicated a seasonal difference in this 
parameter. Table 4 presents the data broken out by season. There was as 
previously indicated, more fat on hoop carcasses across all seasons, however, 
there was no statistical difference for fat depth between the groups raised during 
the warm seasons, but cold season hoop-raised pigs had significantly higher fat 
depth compared to confinement pigs. This, along with the feed efficiency data, 
indicates that hoop pigs are depositing more fat and therefore consuming more 
feed per unit gain during the cold seasons. This is likely a normal physiological 
response to the colder environment they experience compared to confinement pigs 
during these times of the year. Other investigators have found similar differences in 
cold season hoop raised pigs. [1] 

 
 
 
 
 
 
 
 
 
 

 
Table 2 

Summary of feed efficiency results 
Sea-
son 

Treat-
ment 

Feed efficiency  
(kg feed/kg gain) 

P 

C 3.39 All 
H 3.54 

0.111 

C 3.37 Warm 
H 3.31 

0.287 

C 3.40 Cold 
H 3.69 

0.057 

C = confinement;  H = Hoop 
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In conclusion, the growth performance of hoop-raised hogs compares 

favorably with that of confinement-raised hogs. Hoop-raised hogs however produce 
slightly fatter carcasses than confinement-raised hogs, particularly in cold 
environments. While this difference is statistically significant, the practical 
significance is minimal although a slightly larger percentage of hoop-raised hogs 
will end up moving down one price cell in typical lean-value marketing systems. 
These losses however, are likely compensated for by the decreased overhead 
costs from housing structure construction and maintenance. 

 
Marketing Potential:  Marketing of traditional pork products can provide an 

alternative market (niche market) for small rural producers. In Western Romania 
farmers could have pork products processed by local butchers under veterinarian 
inspection and certification. These products could then be sold direct to consumers 

Table 3 
Summary of carcass measurements from hogs raised 

 in hoops vs. confinement  

Factor Treatment Mean value SEM P 
C 88.37 Carcass Weight (kg) 
H 92.43 

1.646 0.087 

C 47.29 Loin Muscle Area 
(cm2) H 45.94 

1.163 0.415 

C 16.90 Tenth Rib Fat Depth 
(mm) H 21.40 

0.900 0.001 

C 54.94 Percent Fat-free Lean 
H 52.28 

0.573 0.002 

C = confinement;  H = hoop 
 

Table 4 

Seasonal comparison of tenth rib fat depth for carcasses from hoop-raised 
hogs vs. confinement-raised hogs 

Season Treatment Tenth rib fat 
depth (mm) 

SEM P 

C 16.9 All 
H 21.4 

0.90 0.001 

C 17.7 Warm 
H 21.8 

1.80 0.126 

C 16.3 Cold 
H 21.2 

1.00 0.002 

C = confinement; H = hoop 
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allowing the producers to gain some of the added value that typically goes to other 
merchandisers. Direct marketing requires some consumer education regarding the 
perceived added value of the product and the potential social benefits to the rural 
economy. 

Environmental sustainability and social concerns: Producer’s attitudes 
toward low input technology, specifically deep-bedded hoop structures for swine 
production has been tested in other countries and production systems [11]. In our 
case farmers’ attitudes towards low input technology was tested starting between 
February 8, 2005 and March 31th, 2008. During that period there were 86 inquiries 
and 102,455 views of the web-site. This corresponds to one inquiry for each 
1191.33 views. The reactions of site visitors were favorable towards development 
of low input technology for Romanian farmers.  

These positive assessments suggest that more effort should be put into the 
research, development and evaluation of pig production in hoop structures. 
Producing hogs is tougher and more complex today than it once was. The 
emergence of large confinement operations and other economic factors have 
contributed to a commercial marketplace in which it is difficult for family-scale 
operations to remain viable. In response to this competitive environment, hooped 
shelters have evolved as an alternative, low-cost option producers should consider 
in their sustainable or organic hog operations. We hope that with lower capital 
costs and purported environmental and management advantages, hoop structures 
will be adopted by growing numbers of Western Romanian swine producers. 

 
 

Conclusions 
 

� The hoops have the advantages of low initial cost, versatility, and 
simplicity.  

� Hoops offer an alternative to conventional confinement housing systems. 
� Hoops are a sustainable alternative for producing pigs because they are 1) 

environment-friendly with solid manure that can be composted and, 2) 
farmer-friendly with low capital cost and competitive cost of production. 

� The Romanian family farmer can compete and be a viable entity in the 
Romanian swine industry 
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