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Abstract

Diry beans are grown extensively throughout the western Great Plains. The high-pH soils prevalent in this region limit the availability of many
micranutrients, especially iran. In 2002 a Goshen County, Wiyaming farmer ohsered that pinta beans intercropped with annual rvegrass did not
exhibitiron-deficiency chlorosis and produced higher yvields than beans grown without the rvegrass. Field studies were conducted on the same farm in 2006 to determine if a rvegrass
intercrop results inincreased iron concentration in pinto beans. Treatments included hean-rveqrass intercrop, beans planted in ryegrass residue incarporated in the soil, and beans
planted alane. Sail iron concentration increased far all treatments {p=0.10) aver the first 76 days ofthe experiment. There was alga significantly mare sail arganic matter and
significantly lower sail pH (p=0.10) in plots with rvegrass compared to beans alana. Iron concentration declin %j’?iﬁ(m?ti@ es aver the study period with &

steep decline aver the first sampling interval in the monoculture plots compared to bean-ryegrass plots. N e
e, MIATH ] R

BRI G S

Keywords: annual reegrass; intercropping; iron deficiency; pinto beans; YWyoming

INTRODUCTION

Crer the last 5 years, the walue of dry beans inWyoming has averaged $12.7 million, making it the fourth mostwaluable crop in the state after hay, sugarheets, and barley. Mationally,
Yvarming ranks fourth in Pinta bean production with just over 8% ofthe nation's production (USDA MASS, 2006}, InWWyamingd, high pH, low s0il arganic matter, and calcareaus sails
limit the awailability of many micronutrients, especially iron {Ludwick, 2002; Stevens and Belden, 2009). Micranutrient svailability can be a critical limitation on hean production and
health {u and Rengel, 1985} Iron deficiency under these conditions is not the result of low iron concentration in soil but rather of low iron availability (Mengel and Geurtzen, 1986).
Symptoms of iron deficiency include interveinal chlorosis, the appearance of necrofic spots on the leaf, and higher susceptibility to insect and disease damage resulting in reduced
vield and gquality (Stevens and Belden, 2005). Conventional management of iron deficiency in beans is achieved by multiple foliar applications of 1% iron sulfate solution applied at
18710 2821 ha'1, or similar application of even more expensive iron chelates at approximately half the rate of iron sulfate (Stewens and Belden, 2008). A non-chemical cultural practice hd
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Abstract
Active packaging may be defined as packaaging that changes the condition ofthe packaged food to extend shelf-life or to improve safety or sensory properties, while maintaining the quality
ofthe food. In the literature other definitions are also given.1,21, 2 The above definition was jointly drafted by the participants of the ongoing Eurcpean FAIR project “Evaluating safety,

effectiveness, economic-environmental impact and consumer acceptance of active and intelligent packagings (Actipak).”3,43, 4
About this encyclopedia

Author Instructions Food condition in the definition of active packaging encompasses various aspects that may play a role in determining the shelf-life of packaged foodstuffs, such as physiological processes

(e.g., respiration of fresh fruits and vegetables), chemical processes (e.q., lipid oxidation), physical processes (e.q., staling of bread, dehydration), microbiological aspects (e.q., spoilage
by micro-organisms), and infestation (e.g., by insects). These conditions can be regulated in numerous manners through the application of appropriate active packaging systems.
Depending on the requirements of the packaged food, food quality deterioration can be significantly reduced. In this manner the desired shelf-life extension of the packaged food can be
achieved. In recent years many different packaging systems have been developed in response to increasing trends in consumer preferences towards fresh, mildly preserved, tasty, and
convenient food products with a prolonged shelf-life.
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Abstract

Active packaging may be defined as packaging that changes the condition of the packaged food to extend shelf-life or to improve safety or sensory properties, while maintaining the
guality of the food. In the literature other definitions are also given.1,21, 2 The above definition was jointly drafted by the participants of the ongoing European FAIR project “Evaluating
safety, effectiveness, economic-environmental impact and consumer acceptance of active and intelligent packagings (Actipak).”3,43, 4

Food condition in the definition of active packaging encompasses various aspects that may play a role in determining the shelf-life of packaged foodstuffs, such as physiological
processes (e.q., respiration of fresh fruits and vegetables), chemical processes (e.q., lipid oxidation), physical processes (e.q., staling of bread, dehydration), microbiological aspects
(e.g., spoilage by micro-organisms), and infestation (e.g., by insects). These conditions can be regulated in numerous manners through the application of appropriate active packaging
systemns. Depending on the requirements of the packaged food, food quality deterioration can be significantly reduced. In this manner the desired shelf-life extension of the packaged
food can be achieved. In recent years many different packaging systems have been developed in response to increasing trends in consumer preferences towards fresh, mildly
presenved, tasty, and convenient food products with a prolonged shelf-life.

Active packaging systems are sometimes compared with modified atmosphere packaging (MAP). The difference between MAP and active packaging is that MAP is a passive system,
whereas active packaging plays an active role during storage and transport. Besides, active packaging systems employ a wide range of technologies, each selected to deal with specific
problems, while MAP is based on one technology only.

In the United States, Japan, and Australia, active packagings are already being successfully applied to extend shelf-life while maintaining nutritional quality and ensuring microbiclogical

safety. Examples of commercial applications include the use of oxygen scavengers for sliced processed meat, ready-to-eat meals and heer, the use of moisture absorbers for fresh

meat, poultry, and fresh fish, and ethylene-scavenging bags for packaging of fruit and vegetables. In Europe, however, only few of these systems have been developed and are being

applied by now. The main reasaons for this are legislative restrictions and a lack of knowledge about their acceptability to European consumers, the efficacy of such systems, and the |
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