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Abstract


This paper analyzes the distribution and adoption of the Conservation Reserve Program (CRP), a recent American agricultural program that aims to balance concerns for environmental resource control and farm management stabilization, with a case study example from southwest Kansas. While many have argued that the CRP has created an inequality of land classification and payments to its participants overall, a micro level analysis of agricultural development, land management practices, and other measures of program effectiveness by the introduction of the CRP, suggests that the program’s objectives have been satisfactorily addressed, and are especially well suited to applications in semi-arid regions. We conclude that the CRP has fostered sustainable land use in terms of environmental conservation and agricultural production in the High Plains region, but it requires the competitive and continuous financial input in order to “buy out” to maintain the environmental sustainability.
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Strategic Adoption of the Conservation Reserve Program (CRP) and Agro-Environmental Sustainability in Southwest Kansas
Introduction

From the first years of Anglo settlement of the American High Plains in the 1870s, residents have had to cope with an environment fraught with numerous natural hazards. Recurring drought was a central concern. The 1930s Dust Bowl devastated agricultural production, which motivated the federal government to establish the Soil Conservation Service (Bennett 1939; Worster 1979). Farmers employed some adaptive agricultural techniques such as dryland farming with summer fallow (Miner 1998) before the Dust Bowl, but only after the establishment of county-level Soil Conservation Districts in the 1940s did dryland farming methods, along with stubble mulching and contour cultivation, begin to diffuse throughout the region. These methods allowed the farmers to adapt to semi-arid climatic conditions. 

The extensive Ogallala Aquifer underlay much of the High Plains regions, and the use of the windmill beginning during the ranching period enabled ranchers and farmers to access Aquifer water for irrigation and livestock. The development of more advanced irrigation technologies such as the centrifugal pump in the 1930s and the center-pivot irrigation system in the late 1960s, however, accelerated mass consumption of the Ogallala Aquifer resources. Intensive agricultural production, along with large-scale grain exports to the former Soviet Union that began in 1973, resulted in low market prices and environmental problems by the late 1970s. Concern for the excessive increase of farmland and groundwater use opened many discussions, including the radical environmentalism that advocated returning the High Plains to their natural condition, where buffalo grazed native grasslands (Popper and Popper 1987).

In the midst of such concerns, Congress established the Conservation Reserve Program (CRP) in 1985. The purpose of the CRP is to retire an erodible cropland from production for 10 to 15 years in return for federal payments to farmers and landowners, a voluntary program administered by the US Department of Agriculture (USDA). Since the CRP focuses on prevention of soil erosion on cropland, livestock rangeland is not eligible. The CRP landscape resembles native grassland but it can be distinguished from the rangeland for not having fences and more diverse grasses than the natural range. This paper clarifies the relationship of distribution of CRP lands and its adoption in the High Plains with reference to an agricultural development.

Studies suggest that the CRP land maintains or even increases the quality of soil for cropping (Gilley and Doran 1997; 1998), because it increases organic content (Gebhart et al. 1994) and the space between the soil particles (Lindstrom et al. 1994). By subtracting the government contract payment landowners receive, Young and Osborn (1990) estimated the economic benefit of the CRP as $3.4 to $11 billion after the soil erosion and water pollution was diminished. 1 

Several geographers, however, have argued that the CRP created an inequality of land classification and payments. Gersmehl (1992) mentioned five kinds of lines that affect payment and the CRP land; boundaries between geomorphic or vegetation regions, lines on soil survey map, political borders between counties, and fence lines on individual farms. Among all five lines, he questioned the accuracy and arbitrariness of soil unit boundaries that the Soil Conservation Service had defined. From the case study in Illinois, he showed that the same type of soil in adjacent counties result in different payment price because the government used average yields in each county to determine maximum payments of the CRP per acre. He argued that this unevenness formed the distinct division of contract payments and its contradiction, and because of such situations, the ambiguity of boundaries increased the inequalities among farmers, especially for farmers who took more care of the land. Leathers & Harrington (2000) examined the “slippage of CRP lands”, the ratio of the land put into reserve corresponds to the actual decrease of planted acreage, from the southwestern counties in Kansas. Examining from the USDA and state statistical data, their research revealed that even after contracting their lands to the CRP, farmers brought new land into cultivation; converting pasture to tilled land, for example. Thus, the land retired under the CRP contract does not necessarily result in a reduction of total cropland acreage overall. Although the CRP brought significant improvement to soil erosion control, they stated that the CRP was “… unable to completely overcome the failure of previous reserve programs” (Leathers and Harrington 2000, 90). Such slippage means that the CRP policy is an inefficient tax use. 

All of the critiques, in turn, propose better agricultural policies without actually considering how the land has been used, and the conditions that influenced local farmers and landowners in making land use decisions. While environmental studies suggest the productivity of cropland increases after the ten years of fallowing period, the examination of CRP land in relation to land use conditions and farm management strategies are seldom addressed. Our research questions the previous studies that discredit the role of the program. What are the geographical conditions, both macro and micro level, that permits to sustain the CRP? Why is it formed as such? In what way do farmers and landowners manage their CRP lands, and why do they make such decision? Furthermore, what functions do the CRP bring to local economies and environment? We argue that farmers apply different strategies toward the CRP management in the different geographical circumstances, and that micro level distribution of the CRP lands reflects that the program is valuable land use both in terms of environments and agricultural sustainability in the High Plains.  

First, we will overview the development of CRP policy and examine the distribution of its adoption. Next, we will discuss agricultural changes, which relates to the current distribution of CRP lands and land use condition in a case area, Kearny County, Kansas. Finally, we will analyze the factors that promoted adoption and the maintenance of CRP lands in terms of farm management by farmers and landowners who manage their CRP lands, as well as the economic and ecological aspects of the CRP that benefited the both environment and the economy to the region.

Background of CRP Policies 

The CRP was not conceived, whole cloth, by the USDA administrators in the 1980s, but is the product of at least three earlier experiences to stabilize farm production and commodity prices. The struggles over balancing production control and environmental conservation continued nearly half of the previous century, which resulted to prepare the establishment of the CRP. 

In 1936, the US government established the Agricultural Conservation Program, which was the first attempt to conserve cropland soil from erosion. It supported the conversion of cropland from a soil consuming crop (i.e. corn, wheat, cotton) to a fertilizing and conserving crop (i.e. hay), as well as an adoption of the soil conservation techniques (Bennett 1939). The program, however, was terminated in 1943 when the demand of agricultural production increased during World War II.

The next notable attempt was the Soil Bank Program (SBP), which was established in 1956 and continued until 1969 (USDA 1997). This time, the SBP aimed to control overproduction. It paid an average of 10 dollars per acre annually for fallowing, and supplemented decreased income for land retirement. In 1961, when the SBP was most popular, approximately 300,000 farmers put almost 29 million acres into fallow (Phipps et al. 1986). 

The increased export of grain after 1973, which brought an immediate rise in the grain market price, motivated farmers’ attention to expand cultivation to marginal lands for more production. It also stimulated land purchasing and investment by urban residents, a process that Gersmehl (1989) has termed “land mining”. This resulted the overproduction of grain which significantly lowered market prices after the early 1980s, and agriculture faced the first recession since the Depression era. Environmental problems, including soil erosion, runoff of fertilizers and agricultural chemicals into the rivers, and diminished wildlife habitat emerged as a serious concern in this period.

In order to address these problems, Congress passed the Food Security Act of 1985, which included the CRP in Chapter 12. The CRP’s objectives included the prevention of soil erosion, improving the quality and consumption of groundwater, conservation of wildlife habitat, production control of surplus agricultural products, and stabilization of farm income (Potter 1988; Cochrane 1993). The CRP compensation to farmers for fallowing erodible land followed a precedent set in the SBP. Farmers who participated in the CRP by contracting with the USDA received a subsidy to revive natural grassland on fallowed cropland and maintain vegetation cover. The CRP acreage goal was to follow 40-45 million acres, the largest in the history of soil conservation. In fact, CRP acreage quickly increased from the first Signup in 1986 to the ninth Signup in 1990, reaching 33.9 million acres (Figure 1). 

Federal financial problems led to a reduction in the Signup acreage, and it lowered the annual payment for the CRP in the Food, Agriculture, Conservation and Trade Act (FACTA) in 1990. Nevertheless, the acreage of land in the CRP remained around 36 million acres from 1990 to 1995 (Sudduth et al. 1993). An average annual payment for CRP land per acre was $60 in 1986-1990, $50 in 1991-1995, and $43 in 1996-1999. The payment differed depending on cropland condition; if the soil was higher in erodibility, the payment was lower. Of the 36.4 million acres entered into the CRP between 1986 and 1993, 93 percent were converted to natural grassland.2 Grains such as wheat (10.8 million acres), corn (4.3), barley (2.8), and grain sorghum (2.5) were previously planted in those lands (USDA 1997). 

Because some croplands contracts expired after 10 years, the Federal Agriculture Improvement and Reform Act of 1996 expanded the CRP Signup capacity. The new Reform Act included not only the initial CRP objectives, but also emphasized ecosystem conservation on CRP lands (Hughes et al. 1995). After 16.1 million acres were additionally contracted in 1997, the acreage of the CRP lands in 1999 became 31.3 million acres. Forty-four percent of them are concentrated in six High Plains states, Texas (3.94 million acres), Kansas (2.54), Colorado (2.06), Nebraska (1.04), Oklahoma (0.97), and New Mexico (0.60).

CRP lands are unevenly distributed on the High Plains (Figure 2). CRP lands are concentrated in counties where two or more states share their boundaries. It is especially significant in southwest Kansas, eastern Colorado and New Mexico, and counties in the Oklahoma and Texas panhandles. In these counties the Ogallala Aquifer water levels are relatively shallow. They are also on the periphery of the core irrigation farming area. While some farmers plant corn, alfalfa, and soybeans on irrigated cropland (Saito et al. 2000), dryland farming (non-irrigated cropland cultivation) occupies the majority of these periphery lands, where two-year crop rotation systems (first year: wheat, second year: fallow) or three-year crop rotation systems (wheat, grain sorghum, fallow) are widely adopted. In these areas, the planted acreage increased when grain prices were high or rainfall was plentiful, while low prices and drought often prevented farmers from planting crop for several consecutive years. Thus, farmers whose lands are marginal for grain farming adopted the CRP most extensively although much of such land had been farmed historically (Hewes 1973). These lands are thinly occupied, with population densities of less than five per square mile (Kromm and White 1992). 

Agricultural Development and Distribution of CRP Lands in Kearny County

Considering the distribution of the CRP on the High Plains, we selected Kearny County, in southwest Kansas, as a case study area (Fig. 3). The Arkansas River flows across the country from west to east, dividing the sandhills on the right bank and the High Plains tableland on the left bank. The elevation ranges from 1,042m (3,420 ft) in the northwestern part of the county to 891m (2,925 ft) along the Arkansas River. Annual rainfall is 432 mm (17 inches), and the average annual temperature is 12°C (54F).
Agriculture in Kearny County

The Atchison Topeka & Santa Fe Railroad (AT&SF) reached Lakin, the present county seat of Kearny County in 1872 (USDA 1963),3 opening the area to homesteaders. They planted grains such as kafir corn, rye, barley, and wheat, although their reliance on draft horses limited their fundamental farming capacity to about 40 acres. Their primary income came from livestock, which grazed on natural prairie grasslands. Numerous natural hazards such as hail, drought, blizzard, and tornado, proved too difficult to overcome and most homesteaders left their land by the 1890s. 

Meanwhile, constructions of the two irrigation ditches in the late 19th century attracted many farmers along the Arkansas River.4 They planted alfalfa and melons on irrigated cropland, and the production of both boomed in 1885-86. When a sugar company started operation in Garden City in 1906, the alluvial plains along the Arkansas River became a major sugar beet production area (Yagasaki 2000, Yagasaki and Saito 1999). 

By 1900, the population of Kearny County totaled 1,027. Grain sorghum was a major crop (2,414.4 ha or 5,966 acres) followed by kafir corn (557.3 ha or 1,377 acres). The introduction of tractors in the late 1920s increased acreages of wheat and grain sorghum cultivation as major cash crops. Since crop yields on dryland drastically varied according to the amount of rainfall, the numbers of farms changed with it accordingly. 

Drought years continued from 1932 to 1938, creating conditions that devastated a broad area, popularly known as the Dust Bowl.5 The 1930s drought caused farmers and the federal and state governments to consider soil erosion protection more seriously. In 1948, the Kansas Department of Agriculture organized the Kearny County Soil Conservation District, with the explicit purpose of maintaining cropland quality while preserving soil and water resources. This organization went on to demonstrate and utilize conservation techniques such as stubble mulching, contour cultivation, and ridging. 

By the late 1940s, improved farming methods were conserving cropland and allowing grain farming to expand. 6 The land tenant system also expanded (Saito et al. 2000). An increase in the scale of farming brought about by mechanization raised wheat yields and accelerated an increase of absentee landowners, who Leslie Hewes called “suitcase farmers” (Hewes 1973).7 They normally came to farms only in sowing and harvesting season, and employed custom harvesters for harvesting. 

Irrigation farming expanded rapidly after 1969 with adoption of the automated center pivot irrigation system. By pulling up the groundwater electrically, the wheeled irrigation machine circulated quarter section (160 acre) or a section (640 acre), creating the circular footprint on the cropland. Unlike ditch irrigation, the center pivot irrigation enabled to irrigate the cropland which contain small slopes. Most notably the center pivot irrigation expanded south of the Arkansas River, where farmers used it to convert the sandhills from the ranching to the tilled farmland. Major cattle companies played an important role in transforming sandhill ranches into irrigated cropland (Saito et al. 1999).8
Soil Capability and Distribution of CRP Lands in Kearny County

Farmers who seek to contract their land to the CRP apply by filling out a form that explains the locations and acreages of that land. The Natural Resources Conservation Service (NRCS), formerly Soil Conservation Service, manages all CRP applications. The completed application form is forwarded to the Kansas Department of Agriculture in Topeka for evaluation. 

The CRP land is accepted according to a priority that is based upon cropland soil capability, classification by the NRCS which measure how suitable soils are for most kinds of farming; from the soil types, slopes, and precipitation (Table 1).9 According to this soil classification, if one assumes that cropping is done on the dryland, then all Kearny County land needs soil conservation practices.

Soil classes I and II are suitable for farming. The former does not require any soil conservation practice, while the latter needs several practices such as contour cultivation or ridging. The Kearny County dryland have no soils that apply with these classes. Class III lands can be farmed if conservation practices are put into effect. These lands are further divided into five units, depending on slope and soil particle size. If adequate irrigation is applied, it is re-categorized as Class I or II. The tableland north and southwest of the Arkansas River widely applies in this case.

Class IV requires more careful conservation practice. Certain crop restrictions and fallowing are also necessary. Like Class III, by applying adequate irrigation, these lands are re-categorized as Class II. Slopes between the Arkansas River and sandhills apply in this case. Many of the lands of Class III and IV consist of loam or clay loam, which is suitable for farming.

Class V is a wetland. Although the soil erosion is not so severe, crop production is not suitable on these lands. These lands are distributed on the back marsh of the Arkansas River.

Classes VI and VII are unsuitable for farming. Because these lands are either the slope or erodible soil types such as sandy soil or badland, they need to be used as rangeland or grassland. Sandhills and draws apply to these lands. The introduction of center pivot irrigation, however, transformed land use on the slopes and sandhills. Wheeled center pivot irrigation driven by the electricity, it enabled farming on slope of the cropland.

The annual CRP contract payment is generally decided by these soil capability units. In Kearny County, the CRP contract payment in 1999 (18th Signup) was between $20 and $36 per acre.10 The contract payment tends to decrease as the capability unit of soils get higher (Table 1). An average of the CRP contract payment in Kearny County is $26, while it is $42 in the state of Kansas. Not all lands nominated for the CRP are accepted, however. On the 18th Signup in 1999, Kearny County farmers applied to enter 5,825 acres into the CRP, and 96 percent of them were accepted as contract lands.11 These characteristics indicate that CRP lands in Kearny County are categorized as the higher capability soil unit found elsewhere in state.

In 1999, Kearny County had 65,000 acres of CRP lands, or 12 percent of the county’s acreage (Figure 4). The CRP lands are concentrated on the county’s northern sixteen townships. This area, north of the Arkansas River, can be divided into two parts: the plateau which is north of the Amazon Ditch, and the lowland, which is east of the Lake McKinney. 

The CRP lands on the northern plateau are concentrated along several draws in fairly large parcels, many are a quarter section (160 acres) or more. These lands have been traditionally dry farmed, producing primarily wheat and grain sorghum. The CRP lands east of Lake McKinney, however, are distributed on the non-irrigated corners of the center pivot irrigated cropland. While center pivot irrigates 135 acres of quarter section, the residuals remain un-cropped as the CRP. Most of the non-irrigated corners were contracted after 1996. Farmers produce corn and alfalfa on the irrigated areas by center pivot, but they have nominated their un-irrigated center pivot corners to the CRP because center pivot irrigations cannot reach these corner lands. Other irregularly shaped CRP lands, many of them smaller than 160 acres, are distributed on the slope, north of the Amazon Ditch between the plateau and the river valley. This is where irrigation is unavailable, and lands were rather used for rangeland.

Most of the ex-CRP lands that were returned to cropping are now in the center pivot irrigated cropland, primarily in the south sections of the county. Instead of replacing aging center pivot irrigation systems which were introduced to the sandhills for more than 15 years ago, farmers became more attractive to convert their lands to the CRP in 1986.12 The decrease of the contract payment after the contract expiration in 1995, however, brought new facilities to those lands and thus, such CRP lands were returned to irrigation cropland. These changes show that farmer’s decision for the CRP is based on contract payment instead of awareness towards environmental conservation. Their willingness to convert the land to CRP occurs only if the contract payment is supportive or market price is disadvantageous for farming. 

Next, in order to analyze the correspondence between the distribution of the CRP lands and capability unit of soils, we conducted a land use survey in two selected townships (Figure 3) in July 1999.13 The area that we surveyed can be divided into dryland on the west and irrigated lands on the east (Figure 5). 

The major land uses on dryland are rangeland, wheat, fallow, CRP land, and corn. Among all these, rangeland, CRP, and wheat show higher proportion of soil unit VI and VII, where cropping is unsuitable (Table 2). Rangeland is distributed along Mattox Draw and the slope of the southern plateau. The CRP land surrounds these rangelands. Approximately three to four ridges are built per 160 acres on wheat land to prevent soil erosion and sustain moisture. Even in the managed cropland, some bottom lands are kept away from cropping because water tends to remain. 

The major land uses on irrigated lands are corn, wheat, alfalfa, fallow, and the CRP (Table 2). Irrigated land has limited land that is in higher class; there is no Unit VII, and only 57 acres apply to Unit VI. Most of the CRP lands are distributed on the un-irrigated corner of the center pivot irrigation. Measuring from the topographic map, an average slope per 160 acres is 1 to 3 degrees in the dryland, while it is less than 1 degree on the irrigated land.

These analyses suggest that Kearny county’s CRP lands have two types; portion of dryland on plateau where grain farming is most prevalent, and un-irrigated corners of center pivot irrigated land. 14 In terms of the acreage, the physical condition such as highly erodible soils of cropland cause the former type, but the latter come from people’s decision because of inability to introduce agricultural machines, for example. While the majority of CRP lands acreage is located on dryland, the relation to irrigated lands, however, cannot be ignored. Their condition with relation to land use and management, as well as its role to the local economy and the environment, are further examined in the following chapter.

CRP Land Management and Its Effects

CRP Land and Farm Management

In this section, we examine the strategies of farmers’ CRP land management, as well as their farm management, land use, and characteristics of labor force, which is based on interviews that we conducted on July 1999. In order to see the difference, we examine three types of farmers: the non-irrigation farmer, the part-time farmer, and the irrigation farmer. Each represents his distinctively different strategies towards the farm maintenance and the CRP management.

Non-irrigation farmer (Farmer A)

Farmer A operated full-time grain farming and lived northwest of Kearny County. He was 65 years old and lived with his wife, while his son and wife helped them with farming. He managed a total of 3,280 acres, including 960 acres of CRP lands. He also planted wheat (505 acres), corn (480), and grain sorghum (188). He rented most of the croplands from absentee landlord who lived in Colorado. All of the croplands were dryland. He normally planted crops in three-year rotation systems (winter wheat, grain sorghum, and summer fallow), but he would plant corn between the wheat and grain sorghum rotations when there was enough precipitation. He also herded 70 cattle with his son, which were grazed on wheat land in winter and sold in the livestock market in Syracuse, Hamilton County. He sold most of grain crops to cooperative elevators in Kendall, Hamilton County, although some portion of corn and grain sorghum was sold to the local feedlot. From 1999, he also started to sell grain sorghum to the Seaboard Corporation, the hog company emerging in Oklahoma panhandle (Saito et al. 2000), because their purchasing price was higher than the other feedlot companies.

Most of his CRP lands were distributed in Hamilton County (Figure 6). In 1987-88, right after the CRP policy was enabled, he decided to contract those lands because of high contract payments, as well as unsuitable farming land conditions. He also contracted cropland nearby his home for the CRP in 1997-98. There, he seeded switch grass, big bluestem, chart grass, and legumes such as sweet clover. These plants would grow in three years, and they would resemble natural grassland.15 

Part-time farmer (Farmer B)

Farmer B operated the family farm with his wife until 1985, farming a maximum of 4,000 acres. He owned 960 acres, and rented other lands mainly from his mother and brother-in-law. All of the cropland was dryland. He cultivated wheat and grain sorghum, either in two-year rotation systems (wheat, summer fallow) or three-year rotation systems (wheat, grain sorghum, summer fallow). He practiced contour cultivation on slope land and stubble mulching and strip cropping16 on flatland to sustain moisture. An average yield of wheat was 40 bushels per acre, and it would reach 70 bushels in a good crop year. He sold grains to both cooperative and private owned local elevators.

Living in the city of Lakin, he started an agricultural mechanic business as a part-time job from 1975. He returned all rented land to his relatives after the CRP was enacted in 1986, and his mechanic job became his main income. At the same time, he contracted all of his owned lands to the CRP because the contract payment was more profitable than leasing the land. The land condition was another factor for the CRP contract; hail and thunderstorm created many rills on his slope lands which made it difficult to continue farming. His CRP contract payment was $50 per acre, thus bringing $48,000 as an annual income from his owned land. Contract extension in 1997, however, lowered his CRP land payment to $36.5 per acre, decreasing 30 percent of his previous income. This made him consider leasing his land.17 

Irrigation farmer (Farmer C)

Farmer C was a full-time grain farmer. He operated 3,000 acres, including 2,100 acres of irrigated lands and 900 acres of drylands. He shared the labor with his brother and brother-in-law. He grew corn (1,400 acres), grain sorghum (640), wheat (480), alfalfa (320), and edible beans (160). He planted grain sorghum or corn on drylands instead of fallowing when there was plenty rainfall. He sold wheat to grain elevators, while corn to beef cattle feedlot and alfalfa to nearby large-scale dairy farm which moved from California (see Figure 5).

He alternately rotated the corn and grain sorghum on irrigated lands. He facilitated the center-pivot irrigation systems on all of his irrigated lands, which included five 400 meter (quarter mile) radius pivots and three 800 meter (half mile) radius pivots. The former irrigated 125.6 acres of circle land of quarter sections (160 acres), while the latter irrigated 502.4 acres circle land of the township section (640 acres). In this case, the residuals, 34.4 acres in quarter section and 137.6 acres in the township section, remain un-irrigated. 

His CRP lands totaled 370 acres, many of which were located on the corner of such irrigated lands (Figure 6). He contracted a portion of his dryland to the CRP in 1988, and in 1999 for the corner of the center-pivot irrigated land. He contracted the latter for the CRP because the land was not suitable for using large agricultural machines. Since he was not expecting much income from the CRP, he aimed to continue the contract even if the land payment was decreased.18 As for the 1999 contract payment, an annual income would be $1,225 when contracting four corners of a 400 meter (quarter mile) radius center pivot irrigation land. His total income from the CRP was around $9,000 per year.



Discussion
From these examples above, the role of the CRP in agricultural management can be summarized as follows.

First, farmers whose operations are based on dryland tend to have a larger acreage of the CRP. Because the amount of rainfall limits the availability of grain farming on the dryland, considering the annual change of crop result and market price, having the stable income as the CRP becomes very important to the dryland farmers. They do, however, choose to cultivate their lands if payment is not enough. As we discuss in the next section, the strategy in terms of land use in the dryland affects the non-irrigation farmer’s decision. It means that although dryland farmers concerns on conserving their cropland, they still choose the best way to make profit.

Second, part-time farmers’ farming is based on their owned lands. In the High Plains’ middle to large scale grain farmers, the tenant system is widely adopted (Saito et al. 2000). Having other source of income, part-time farmers stop farming and tend to rely on the CRP lands because it is the easiest way of earning income. This means that the farmer’s landownership influences the decision making on whether or not to contract with the CRP.

Finally, the full time irrigation farmer utilizes the corner land of center pivot irrigation as the CRP. Because irrigation lands are used more intensively than drylands, his CRP lands are very small. Although his income from the CRP is limited, it can be interpreted that the CRP is manipulated strategies by irrigation farmers to increase their profit. Even though the CRP aims to establish cropland for retirement, it does not prohibit the farmers to contract the land which intersects with irrigated croplands. They utilize the land which cannot introduce agricultural machines for harvesting as a CRP, bringing the best profit available. Hence, whether their CRP land is huge or tiny, they use the program very wisely.

Effects of the CRP

  The primary objective of the CRP is to prevent soil erosion. Secondary objectives include increase farmers’ cash incomes, and preserve the wildlife habitat. We will briefly examine how the CRP had resulted in succeeding these three objectives. 

Because all of the croplands in Kearny County need to prevent soil erosion, the primary objective of the CRP, soil conservation, is the most important issue. According to the NRCS, in 1982, the amount of soil erosion in Kearny County was 8.7 tons per acre. In 1992, however, including the CRP lands, it decreased more than 50 percent as 4.0 tons per acre.19 This result suggests that the primary objective of the CRP can be considered as fairly successful in its accomplishment.

  An examination of farmers’ cash incomes by the CRP needs the comparison with the tenant price because a county’s average CRP payment is decided by the relevance to the tenant price. In the 15th-16th Signup of the CRP (1997-1998), 226 farmers in Kearny County extended their contract, which totaled 59,000 acres. The average contract payment was $35.2 per acre. Meanwhile, grain sales per acre in Kearny County was $131 for wheat, $93 for grain sorghum, and $353 for corn. When the crop rotation of dryland was considered in a two-year rotation systems (first year: wheat, second year: fallow), wheat is harvested only once in two years from a single farm field. In this case, an annual sale price of the wheat is averaged as $66 per acre. When subtracting the cost of seeds and fuels, an annual income of the CRP lands can be higher than the grain sales.20 For farmers who cultivate wheat and grain sorghum on drylands, choosing the CRP in the long term yields a competitive income, bringing the same or even higher profits than the actual farming.21 It also avoids the risk of bad crop years, which is a important concern for dryland farmers. 

Finally, we examined the ecological benefits from the CRP. When the grassland is increased and maintained by the CRP, it results in the increasing number of wildlife as well (Berthelesen and Smith 1995). Interviews from farmers and local officers indicated a significant increase on wildlife population, but the specific number of population increase was not clear from any source of data. Instead, although supplementary, the data of automobile accidents with deer suggests that the number of deer had increased significantly after the late 1980s (Figure 7). The possibility of hitting deer when driving one million miles was 197 in the 1980s, but it increased to 263 in the 1990s. Although the specific number of population increase is not clear, the increase in the number of the deer is obvious, and it has a lot to do with an expansion of spaces where deer can hide themselves.22 Especially in winter, grasses of the CRP lands provides a refuge space for wildlife, since most of the crops are not planted or are very small in height. Even though the increase of wildlife is not always beneficial, the ecological objective of the CRP can be interpreted as well accomplished.

Conclusion

  Over the past century, the US government struggled to balance concerns on environmental conservation and agricultural production control. The Conservation Reserve Program (CRP) is an agricultural and environmental policy which compensates farmers for retiring their cropland to recover the natural vegetation. After its establishment in 1985, it quickly diffused among grain farming regions. As of 1999, there were 3.1 million acres that are contracted as the CRP, and those lands are concentrated on state boundaries of six high plains states. 

Such regions, the western edge of the Ogallala Aquifer, corresponds to the western edge of the winter wheat region where farmers continuously struggled with natural disasters. The CRP lands are located where the recharge of groundwater is very limited, and wheat and grain sorghum are still cultivated under the certain crop rotation which includes summer fallowing. It is the marginal land of agriculture, where it was once called the “suitcase farming frontier.”
In Kearny County, Kansas, our case study, the CRP lands were distributed on high plains tablelands and the un-irrigated corner of the center pivot irrigation croplands. The former occupies wider areas because most of them have a higher danger of soil erosion and are unsuitable for farming. Meanwhile, the latter small acreages are contracted because these lands are difficult to farm but still profitable when contracting the CRP. Strategically, the CRP contract payment is competitive with the grain farming income on dryland, even though the payment has decreased in recent years. By returning the cropland to the CRP land, increasing the grassland not only assists to decrease the soil erosion, but also offers an opportunity to increase the wildlife population. The grassland of the CRP lands in winter becomes a suitable refuge space for wildlife. 

The program continues to face the concern for payment. Because land operators were seldom motivated to adopt conservation practice without being subsidized, the government paid an very expensive price to experience successful conservation program (Napier 1988). Farmers’ strategies vary according to market prices, and the government struggles to meet their needs. Although the cost may be high, if the CRP payments meet the participants’ needs, the government will succeed in “buying out” the overall region in order to meet the initial objectives of the CRP. In other words, the lower budget will not attract farmer’s interest to conserve the cropland, however the goal is reasonable.

While the critiques for ambiguity of land classification and contract payment rules are necessary concerns towards the future, in terms of land use in the unstable environment of the High Plains semiarid region, the CRP offers suitable condition to the agricultural marginal lands. It is crucial to agriculture too because some predicts that the Ogallala Aquifer will run out in 2015-2020 (Nellis 1992). In the long term perspective, the maintenance of the CRP also transforms the conditions to be closer to that of the Buffalo Commons.  Natural grasslands of the CRP contribute to sustaining the agricultural production and conservation of a natural environment in mechanized semiarid agricultural regions, and that will be done successfully depending on how serious do government concerns the agri-environmental sustainability of this country.

Notes

1 Young and Osborn (1990) calculated the economic effect of the CRP with an estimation of 4.5 million acres of CRP lands in 1990. 

2 There were 2.49 million acres of the CRP lands that were returned to the forest by 1993. They are concentrated in southern states such as Georgia (650,000 acres), Mississippi (500,000), Alabama (310,000), and South Carolina (220,000). In these regions, the old cotton farmland became the pine forest.

3 Kearny County was established on March 27, 1888, after fulfilling the requirement in both population (1,500 or more) and households (250 or more) (Fitzgerald 1988).

4 Amazon ditch irrigation and Eastern ditch irrigation (owned by Garden City Sugar Company) intook water from the Arkansas River. It passed by the north of Lakin and moistened cropland, east of Deerfield. Built between two ditches, Lake McKinney stored water from the Arkansas River through the Eastern ditch during winter (Sherow 1990).

5 Severe droughts from 1935 to 1938 pushed sandblasts from uncovered cropland and caused huge dust storms. From 1939 to 1941, in spite of not having droughts, dust storms still occurred from devastated croplands.

6 It was said in 1900 that wheat would not grow if an annual precipitation was less than 20-21 inches. Adoption of new cropping methods made wheat production possible with only 17-18 inches of rainfall (Hewes 1963). Hewes (1963) defined 1929-1939 as the cropland enlargement era of Kearny County.

7 The suitcase farmer is an absentee farmer who does not live on the farm, or even in the county, and lives outside of nearby counties. He comes to farm only in the sowing and harvesting seasons. Hewes (1973) called the region where such absentee farmers largely existed as the “suitcase farming frontier.”
8 With the development of irrigation, droughts became less in recent years. Because of the change on reliance from the rainwater to the groundwater on agriculture, however, the decrease of the groundwater level is becoming the serious issue in the sandhills. When the amount of rainfall is small, the amount of groundwater pumping increases. For example, in 1988, a dry year, the decline of groundwater level was three feet in a year, which was twice of an average year (Opie 1992). 

9 The Soil Conservation Service defined capability unit of soils in the late 1930s, after the region suffered from the Dust Bowl (Helms 1990).

10 Five dollars per acre will be added to the contract payment for the maintenance of natural vegetation.

11 In 1999, farmers and landowners applied a total of 540,000 acres for the CRP and 400,000 acres, 74 percent of the total, were accepted in Kansas. Kearny County can be recognized as having more erodible lands, since their acceptance was higher than the state average. Because the acreage of CRP land is compiled by the residence of landowners instead of its location, the county data includes CRP lands from other counties. As Leathers and Harrington (2000) suggests, it is a problematic condition because each county officer is not grasping the exact acreage and the location of the CRP lands in his/her county.

12 Author’s interview with Daniel Faulkner, Kearny County Natural Resource Conservation Office (July 19, 1999).

13 Although the wheat was already harvested by the time of our land use survey, judging from the stubble mulching and straws, we counted wheat from post-harvest lands.

14 Regional differences of cropland distribution in Kearny County, especially the center pivot irrigated lands, has close relations with the availability of the depth of the Ogallala Aquifer. There is a fault running north-south between Lakin and Ulysses (Grant County), which makes a difference in the depth of groundwater. While the east of the fault, where the center pivot irrigation is largely distributed, contains 100-400 feet depth of groundwater, the west of the fault contains less than 50 feet. An interview with Steve Hansen, Southwest Kansas Groundwater Management, suggests that the water quality is poor on places where groundwater depth is low (July 22, 1998).

15 Author’s interview with Farmer A (July 21, 1999).

16 Strip cropping divides quarter section (160 acres) into eight fields and changes cropping and fallowing alternately, thus it looks like a stripe from far away. These plots, however, are divided into three to four in recent years (Saito et al. 2000). See Figure 5 for example.

17 Author’s interview with Farmer B (July 20, 1999).

18 Author’s interview with Farmer C (July 20, 1999).

19 The average amount of eroded soil on the CRP lands was 20.6 tons per acre in 1982, before the CRP contract has started. In 1992, however, it decreased to 1.6 tons per acre.

20 We also examined the income from leasing the land. Statistically, the land price of dryland in Kansas is $35 per acre, but it is actually contracted as one third of the total sales. When the price of wheat is $131 per acre, the price of wheat land is $44 per acre. If it is produced under a two-year rotation system (wheat-fallow), the average income in multiple years can be estimated as $22 per acre annually. This indicates that the CRP is a more profitable land use than leasing the land.

21 Diebel et al. (1993) collected surveys from 2,146 CRP landowners. Among five different evaluations rated from most important to least important, the answer, “profitable land use”, received the highest importance evaluation for contracting the CRP lands.  

22 Author’s interview with Lloyd Fox, Kansas Department of Wildlife and Parks (July 26, 1999).
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Figure 4. Distribution of the CRP lands in Kearny County, 1999.
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Figure 5. Land use and capability unit of soils in Kearny County, 1999.
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