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CHAPTER 1 

INTRODUCTION 

Wind erosion, a major problem of the world's agricultural region, 

is the process of detachment, transportation, and deposition of soil 

by wind. Wind erosion is most damaging in arid and semi-arid areas of 

the world, but it is not geographically unique to these areas. The 

destructive effects of wind erosion are often very serious with the 

land not only being robbed of its richest soils but also crops are 

either blown away and left to die or covered by sediments. Wind-borne 

particles also contribute to particulate air pollution and may be 

deposited in humid regions. Most countries in the world are vulner

able to wind action. 

The area in the United States subject to most intense wind is the 

Great Plains. In the great dust storms of 1934; which originated in 

western Kansas, Texas, Oklahoma, Colorado, and New Mexico; clouds of 

dust were carried to the Atlantic seaboard and hundreds of kilometers 

over the Atlantic Ocean. Since then, research has provided a better 

understanding of this phenomenon, and better techniques for its 

control. 

The southern part of the Great Plains, which includes some 

sections of northwestern Texas, has one of the highest potential for 

wind erosion in the United States. During the spring and early 

summer, this area is subjected to high winds with gusts reaching 80 



km/hr and averages of 25 to 40 km/hr which often generate dust storms 

(Fryrear, 1981). 

Providing a wind barrier across a field is one method to reduce 

wind velocity, thereby reducing soil loss. In many areas, a perennial 

grass provides a good shelter for a field against wind. Although 

little research on effects of perennial grasses to reduce wind erosion 

in West Texas exists, recently there has been reported beneficial 

responses of growing cotton (Gossypium hirsutum) in strips between 

terraces sown to weeping lovegrass (Eragrostis curvula) in Motley 

County, Texas. These benefits are assumed due to decreased wind 

erosion damage and improved soil water management. 

The general objective of this study was to determine the 

effectiveness of weeping lovegrass in a wind strip cropping system on 

cotton farms of Lubbock County, Texas. Specific objectives were: 

(1) To determine cotton growth parameters such as plant height, 

density, and yield. 

(2) To measure soil water use before and during the growing 

season. 

(3) To determine the interaction between wind strip and cotton 

growth parameters. 

(4) To determine optimum orientation of wind strips for wind 

erosion control and cotton protection. 



CHAPTER II 

LITERATURE REVIEW 

Wind Erosion as an International Proble m 

Wind erosion is common in Europe, Asia, Africa, and North 

America. Bodolay et al. (1976) indicated that due to wind erosion, 

the Hungarian Chernozem soils on hilltops of the Bacska ridge suffered 

severe loss of A horizon material. The clay and humus contents of 

these soils decreased 35 to 60% and 70 to 80%, respectively, while the 

sand fraction doubled. Gupton et al. (1981) reported that during a 

75-day period from April to June in 1978, soil loss due to wind 

erosion was about 460 t/ha in the sandy plains of Rajasthan, India. 

They also reported that a high correlation between exponential wind 

velocity and soil loss exists, with particles of 0.10 to 0.25 mm in 

diameter being the most erosive. Transport of mineral dust from arid 

regions to North Africa into the tropical North Atlantic is common 

(Prospero et al., 1981). This dust often produces a widespread dense 

haze. In the summer, the dust often goes 5 to 7 km high, spreads over 

hundreds of kilometers in latitude, and extends to the Caribbean Sea 

and to the southeastern United States. In the winter, large amounts 

of dust are transported to South America. According to Ballantyne 

(1978), wind is one of the mechanisms causing saline soils in areas 

adjacent to intermittent saline ponds or lakes in Saskatchewan. This 

type of salinity was formed when saline materials were removed from 



dry lake beds and then were deposited in the adjacent areas due to 

wind action. 

Wind Erosion in the United States 

Wind erosion in the United States is most common in the Great 

Plains states. The areas most subject to wind erosion are north

western Texas, eastern New Mexico, southern Colorado, southwestern 

Oklahoma, and southwestern Kansas. According to Batie (1983), erosion 

losses by wind in the 10 Great Plains states averaged 12 Mg/ha in 

1977. Texas had the highest rate with an average loss of 33.7 Mg/ha, 

followed by New Mexico with a loss of 26 Mg/ha, and Colorado with 23.1 

Mg/ha. 

Many studies have reported the wind erosion problem on the Great 

Plains. Lyles (1975) proposed a procedure for evaluating the effects 

of wind erosion on soil loss and subsequent crop yields. His 

procedure used the wind erosion equation to predict potential annual 

soil loss, which is converted to the crop yield reduction per 

centimeter of erosion for corn (Zea mays), grain sorghum (Sorghum 

bicolor), and wheat (Triticum vulgare). When applied to 13 south

western Kansas counties, estimated annual yield reductions were 9,240 

Mg of wheat and 13,800 Mg of grain sorghum on 484,000 hectares of 

sandy surface soils. Lyles (1977) estimated annual yield reduction 

due to wind erosion on sandy surface soils in the Oklahoma Panhandle, 

based on long-term yields for wheat and grain sorghum to be 2,910 

Mg/yr and 1,680 Mg/yr, respectively. In the Great Plains states, wind 



damaged more than 2.1 million hectares in 1980, A.8 million hectares 

in 1981, and 2.1 million hectares in 1982 (Miller, 1982). In 1982, 

Texas had more than 32% of all land damaged among the Great Plains 

states (Miller, 1982). 

According to Fryrear (1981), in the southern Great Plains, winds 

generating dust storms often reach 80 km/hr during some portions of 

the day in the spring and early summer. Fryrear and Downes (1975) 

indicated that blowing dust greatly affects stand establishments and 

crop growth by exposing the plants to the blowing sand. 

The EPA (1979) reported that U.S. croplands, mostly Great Plains 

lands, contribute 33 to 239 million Mg of soil particles to the air 

annually. Hall (1981) indicated that since 1950, the number of dust 

storms has increased in the western U.S. Where "dust devils" are 

common, they may occasionally contribute large amounts of dust to the 

air, thereby reducing visibility (Hall, 1981). 

Mechanics of Soil Movement 

Free (1911) introduced the terms "saltation" and "suspension" to 

the soil lexicon, and Bagnold (1941) coined the term "surface creep." 

Saltation is the process by which soil particles between 0.05 and 0.50 

mm in diameter are moved by wind. These particles are often lifted 

approximately 0.30 m above the soil surface; they travel a short 

distance and, finally, fall on the ground as the wind velocity 

diminishes. These particles may then dislodge other particles and 

cause an avalanching effect. Particles less than 0.05 mm in diameter 



are transported by suspension process and may be lifted hundreds of 

meters above the soil surface and transported long distances. Those 

particles, larger than 0.50 mm in diameter, are moved by surface 

creep, where they roll along the soil surface for very short 

distances. Saltation, suspension, and surface creep are generally 

recognized as different kinds of soil movements. 

Factors Affecting Wind Erosion 

Susceptibility to wind erosion is related to such factors as soil 

water content, soil texture, wind velocity, and length of exposed 

area. Bisal and Hsiek (1966) showed that as soil water content 

increased, the wind velocity needed to increase to move the particles. 

Brady (1974) indicated that particles about 0.10 mm in diameter are 

the most erodible. 

Simmons and Dotzenko (1974) reported that the percentage of 

erodible dry soil fractions and resistance of non-erodible aggregates 

to break down were significantly correlated with cation exchange 

capacity and soil water content at -1.50 MPa. These were suggested as 

possible indices of a soil's inherent erodibility. However, Chepil 

(1956), working with four Great Plains soils—dune sand, Pratt sandy 

loam, Baca silty loam, and Sutphen silty clay—reported that these 

soils became non-erodible at water contents ranging from 0.82 to 1.16 

times the water content at 1.50 MPa tension. Bisal and Hsiek (1966) 

reported similar results in Canada, where they were working with three 

cultivated soils: Halton fine sand loam, Haverhill loam, and Sceptre 



clay. They showed that water content from 0.32 to 1.46 times that at 

1.5 MPa tension prevented soil drifting. They added that these soils 

became non-erodible at gravimetric water contents of 4.0, 4.10, and 

11.8% for fine sandy loam, loam, and clay, respectively. 

Gillette and Walker (1977) studied characteristics of airborne 

particles produced by wind erosion of sandy soils in the High Plains 

of Texas. They concluded that the coarse airborne particles (10 to 

100 ym radius) were almost exclusively quartz grains with coatings of 

clay, and the fine airborne particles (1 to 10 ym radius) were clay 

minerals consisting predominantly of illite and mixed layer clays. 

They noted that continued sandblasting removed the clay coatings from 

the exposed surfaces of quartz grains and separated the aggregates. 

Later, Gillette (1978) showed that wind speed was of primary impor

tance in movement of particles less than 25 ym in diameter. 

Wind velocities are often variable with an almost cyclical 

repetition of strong gusts followed by relative calmness. Fan and 

Disrud (1977) demonstrated that the effects of variable wind velo

cities on soil erosion were significant, and a transient model was 

necessary to estimate rates of wind erosion. 

Not all winds have enough velocity to cause soil erosion. Chepil 

(1945) found that for each soil and surface condition, there was a 

threshold velocity varying from 5,750 to 13,500 mm/sec measured at 300 

mm above the soil surface. 

Chepil et al. (1964) calculated that wind velocity reached 6,250 

mm/sec approximately 300 mm above the soil surface on level land (less 
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than 1.5% slope), at 180 mm above the knoll crest on the 3% slope, at 

100 mm on the 6% slope, and at 60 mm on the 10% slope. In another 

study, Chepil and Woodruff (1963) concluded that the distance required 

for the maximum load to be picked up by a strong wind (about 18 m/sec 

at 10 m above the ground) varied from about 55 m for structureless 

fine sand to more than 1,500 m for a cloddy medium-textured soil. 

The Wind Erosion Equation (WEE) 

Chepil and Woodruff (1963) considered the characteristics of 

wind, the nature of the surface, and the soil as being the primary 

factors affecting wind erosion. These parameters led Chepil and 

Woodruff (1963) to develop a universal wind erosion equation which 

estimates the potential erosion from a particular field. This 

equation was later interpreted by Woodruff and Siddoway (1965) as 

E = f(ICKLV) 

where 

E = annual soil loss; Mg per hectare per year. 

I = soil erodibility factor, percent of dry non-erodible soil 

aggregates greater than 0.84 mm in equivalent diameter. 

C = climatic factor, based on average wind velocity and 

Thornthwaite PE index as compared to Garden City, Kansas, 

which has an annual value of 100%. 

K - soil surface roughness factor, a measure of the effects of 

ridges on erosion amounts relative to a smooth surface. It 



varies from 0.5 for "ridged" surfaces to 1.0 for smooth 

surfaces. 

L = unsheltered field width (m), recognizes the unsheltered 

distance across a field or strip along the prevailing wind 

erosion direction. 

V = equivalent vegetation cover; expressed in Mg ha of flat 

small grain residue; considers the quantity, kind, and 

orientation of vegetation or vegetative residues. 

Control of Wind Erosion 

Although all wind control strategies may not be successful in all 

areas, most observers, such as Troeh et al. (1980), agree on several 

principles of wind erosion control: 

(1) Reduce wind velocity near the ground to a level below the 

threshold velocity that will initiate soil movement. 

(2) Remove the abrasive material from the wind stream. 

(3) Reduce the erodibility of the soil. 

The Wind Erosion Equation gives clues to factors which need to be 

considered to control wind erosion. Obviously, if the wind velocity 

is reduced and the field is kept moist or covered with vegetation, 

there is little danger of wind erosion. In dry-farming areas, sound 

moisture conserving practices require the land to be left fallow for 

part of the year. Therefore, researchers and many farmers are looking 

for other ways to protect the land from wind action. 
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One of the best methods to reduce wind velocity, as well as 

reducing the length of unprotected field, is to construct a barrier 

perpendicular to the prevailing wind. A variation of this barrier is 

strip cropping. 

Windbreaks and shelterbelts can take many forms. The USDA (1949) 

presented a list of trees and shrubs that are most suitable for 

windbreak and shelterbelt plantings adapted to the Southern Great 

Plains. A well-designed and properly oriented windbreak system will 

reduce wind speed to less than half of that in an open field. Bates 

(1924), working with cottonwood (Populus deltoides) barriers, reported 

that wind velocity was reduced for a distance of about eight times the 

barrier heights. According to Troeh et al. (1980), an 87% reduction 

in wind velocity reduces the amount of wind erosion to approximately 

half of what it would have been without the windbreak. Dense 

windbreaks reduce the wind velocity most near the windbreak, while 

more open ones are effective for a greater distance downwind. Many 

observers believe that windbreaks which have porosities of approxi

mately 50% are the most effective (Troeh et al., 1980). Hagen (1976) 

reported a reduction of more than 50% in erosion when the field was 

protected by a 30% porous wind barrier. 

Surface ridges reduce soil erosion by reducing wind velocity and 

by trapping particles already removed. Armbrust et al. (1964) found 

that ridges from 50 to 100 mm high reduced wind erosion, but shallower 

ridges were not as effective either in reducing wind velocity or in 

trapping soil particles. Ridges (constructed with 1:4 side slopes) 
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higher than 100 mm allowed extensive erosion by higher winds because 

the friction velocity increased over the crests of ridges and there 

was more eddying. 

Interplanting fast-growing crops between slow-growing ones in a 

strip cropping system can prevent serious damage by wind erosion. 

Berger (1965) indicates that interplanting wheat in rows between onion 

(Allium cepa) rows has saved the onions because wheat grows faster. 

Later, when the onion tops have made sufficient growth to withstand 

wind erosion, the wheat can be removed by cultivation. Similar 

results were reported with barley (Hordeum vulgare) and asparagus 

(Asparagus officinalis). In this system, barley provided good 

windbreaks for asparagus plants in the inter-row planting system in 

California (Schultz and Carlton, 1959). 

However, the soil-conserving vegetation in wind strip cropping 

needs to be dense enough to catch saltating particles. Also, the 

protective strips need to be wide enough to keep saltating particles 

from traveling beyond the strip. According to Troeh et al. (1980), a 

few meters width will be adequate for this purpose, but cropping 

widths of 50 to 80 m are more practical. On sandy soils, the strips 

may be only 40 to 50 m wide, but on fine-textured soils, they must be 

increased to 75 or 100 m width (Foth and Turk, 1972). 

Close-growing vegetation such as Kentucky bluegrass (Poa 

pratensis) can stop saltation even when it is a few millimeters tall. 

However, open areas between clumps of grass need to be protected by 

vegetation that is at least as tall as the width of the open areas. 
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Taller vegetation acts as a windbreak in addition to its ability to 

entrap saltating particles. Saltation is greatly reduced for a 

distance of about 10 times the height of the vegetation (Troeh et al., 

1980) . 

Narrow strips consisting of a few rows of small grains, grasses, 

or other crops can provide significant protection from wind erosion. 

Fryrear (1963) reported that two rows of either sudangrass (Sorghum 

vulgare Sudanese) or grain sorghum made effective barriers for Texas 

conditions because they grew when protection was needed. He recom

mended spacing strips approximately 7 m apart for sudangrass or 4 m 

for grain sorghum for protection against winds to 65 km/hr. 

On the basis of their work in Kansas, Hagen et al. (1972) 

recommended two-row barrier strips of either winter wheat or sudan

grass for wind erosion protection. Single-row barrier strips used the 

land more efficiently, but offered little resistance when wind speeds 

exceeded 50 km/hr. They determined that winter wheat barriers 100 mm 

tall were only 20% effective for trapping soil particles from a 50 

km/hr wind, while sudangrass barriers 200 mm tall were 60% effective 

under the same conditions. They also showed that two-row ryegrass 

(Lolium perenne) barriers 200 mm tall could protect a strip of about 

32 m wide against a 50 km/hr wind. Aase et al. (1985) investigated 

the relative benefits of a double-row tall wheatgrass (Agropyron 

elongatum) barrier system for reducing soil loss by wind in Sidney, 

Montana. They determined that the barriers planted in a north-south 

direction reduced potential wind erosion by 93.4% compared to an open 
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field where no barrier existed. The effectivenss of the barriers was 

due to: (a) decreasing the time that land is exposed to the erosive 

force of wind, (b) decreasing the proportion of land exposed to a 

given erosive wind, (c) decreasing the rate of erosion by decreasing 

windspeed relative to open-field windspeed, and (d) reducing effective 

field length by reducing damage to aggregates from saltating 

particles. 

Many researchers have reported significant beneficial results for 

plants growing in a sheltered environment. Takami and 0'Toole (1984) 

demonstrated higher leaf water potential and reduced plant canopy 

temperature for rice sheltered from the wind. Radcliffe (1983) 

reported that grasses grown within a sheltered environment had a 

significantly higher rate of leaf extension than those without a 

shelter. Barker et al. (1985) indicated that a snow fence provided a 

35% reduction in wind velocity 0.2 m above cotton plants for the 

season. This resulted in increased plant height, earlier squaring, 

earlier boll set, more bolls, and more biomass than unsheltered 

cotton. 

Weeping Lovegrass Characteristics 

Weeping lovegrass is a perennial bunchgrass adapted to summer 

rainfall. It is a drought tolerant grass and responds rapidly to 

precipitation after drought (Dahl and Cotter, 1982). However, this 

plant seems to be sensitive to prolonged dry-cold weather. According 

to Heath et al. (1973), weeping lovegrass has an extensive but shallow 
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fiberous root system. The grass grows to a height of approximately 

1.20 ra, forming bunches of 300 to 380 mm in diameter. It can grow 

well on low-fertility or sandy loam soils and does well on deep sandy 

soils in semi-arid West Texas. Weeping lovegrass has been widely used 

for erosion control in the southwestern and southcentral U.S. (Staten 

and Elwell, 1944). Other use adaptabilities have been the stabiliza

tion of sand dunes on the Texas Gulf Coast (Troeh et al., 1980). 



CHAPTER III 

METHODS AND MATERIALS 

A two-year wind erosion study on protection of cotton by weeping 

lovegrass was conducted at three sites in three different locations in 

Lubbock County, Texas. In 1984, the Langston site was selected. The 

site was located north of and adjacent to Farm Road 41, approximately 

4 kilometers west of U.S. highway 87. In 1985, two sites were 

selected: (1) the Lupton site, located south of and adjacent to Farm 

Road 1294, approximately 3 kilometers southwest of U.S. highway 84; 

and (2) the Mitchell site, located west of and adjacent to Farm Road 

179, approximately 9 kilometers south of U.S. highway 82. The site 

locations are shown in Fig. 1. 

Soil Procedures 

To determine gravimetric water content, soil samples were taken 

from wind strips and rows at different depths using a bucket auger. 

The samples were then oven dried at 105°C for 24 hours. The following 

formula was used (Gardner, 1965): 

- (weight of wet soil + tare) - (weight of oven dry soil + tare) 
(weight of oven dry soil + tare) - (tare) 

To determine amount of water lost from soil in a certain month, the 

following two formulas were used: 

(1) water lost (mm) = (6 - 0 ) + P 

where 

6 = total volumetric water content (mm) in previous month 

15 
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Fig. 1. Location of sampling sites. 
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®t2 ^ total volumetric water content (nmi) in current month 

P = total precipitation (mm) received between sampling dates; 

(2) Q = (X) X p^/p X 150 

t D W 

where 

03 = gravimetric water content (%) 

-3 
p, = bulk density of soil (Mg.m ) 

-3 
p = water density = 1 Mg.m 

Particle site distribution analysis of surface soils from the 

three sites was done according to the hydrometer method outlined by 

Buoyoucos (1951). 

Sediment Collection 

To determine the amount of transported particles, vertical 

collectors similar to an aeolian sand trap designed by Leatherman 

(1978) were used in all sites. This unit (Fig. 2) consisted of a 0.6 

m long PVC pipe with an outside diameter of 33 mm and an inside 

diameter of 25 mm. Two vertical slits, each 0.3 m long and 12 mm 

wide, were cut in one end of the pipe. One slit served as a 

collecting orifice, while the other was covered with 65 mm screen 

(nylon cloth) to provide maximum flow-through of wind with little 

disruption of air flow or back pressure. The bottom of the collector 

was closed by a //6 rubber stopper. Soil particles were collected in 

this cylinder. This sediment collector was inserted into another 0.6 

m long PVC pipe with an outside diameter of 43 mm and an inside 

diameter of 34 mm which acted as a support for the collector cylinder. 
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Fig. 2. Leatherman aeolian sand collector in the field. 
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The support tube was inserted into the ground so that the base of the 

collector tube with slits was flush with the soil surface. The slits 

were kept open by cementing a wooden washer over the top of the 

collector. 

Methods to Determine Plant Parameters and Yield 

Cotton growth parameters, plant height, and plant population 

density were determined throughout the growing season using 1 m 

transects for all sites. Frequency of sampling was greater during 

early and mid-growing seasons than after the cotton was well estab

lished. Cotton seed and lint yield were determined for the three 

sites using 4.5 m row lengths. Harvesting was done by hand. 

Langston Site 

At the Langston site, terraces ran from east to west. They were 

approximately 1.05 m tall and 5.50 m wide. Vegetation on the terraces 

consisted of a mixture of wheat and weeping lovegrass. However, it 

was noticed that all the lovegrass was dead due to weather conditions 

before cotton growing season began. The existing wheat windstrip was 

shredded in May. In mid-May, the average wheat biomass was determined 

2 
using the census quadrant technique. Samples were taken from 1 m 

plots and were oven dried at 60°C for 48 hours. The average wheat 

height was determined by measuring the height of 10 plants at 

different locations. 

The distance between the bottom of the terrace and the first 

cotton bed was 2.5m. Beds were on 1 m centers with approximately 
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200 mm furrow space. There were 26 rows between terraces. The soil 

was Acuff loam (0 to 1% slope), a member of the fine-loamy, mixed, 

thermic family of Aridic Paleustolls. To determine gravimetric water 

content and water loss, soil samples were taken during the dormant 

season and the growing season on monthly intervals from January until 

August. Samples were taken from throughout the rooting zone at 0.15 m 

intervals from the surface to 0.60 m depth. Samples were taken from 

terraces and rows number 1, 4, 9, 16, and 25 with six replications. 

To determine the amount of transported soil particles, one 

collector was put in each terrace and also in rows 1, 4, 9, 16, and 

25. All collectors faced southwest. Readings were taken on a monthly 

basis from March until July and replicated six times. 

The plots were planted with Paymaster 145 cotton on June 1, 1984. 

The system of planting was two rows in cotton and one row not planted 

(2 in 1 out). Cotton plant height and plant population density were 

determined on six replicates in rows number 1, 4, 16, and 25. In June 

and July, samples were taken on a weekly basis; in August and 

September, samples were taken every other week. In October, only one 

reading was taken. Cotton seed and lint yield were determined by 

taking samples from rows 1, 4, 16, and 25 using six replications. 

Lupton Site 

At the Lupton site, terraces ran from east to northwest. They 

were approximately 850 mm tall and 8.8 m wide. Terraces were covered 

with a dense stand of weeping lovegrass. On June 28, 1985, the 
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average height of the grass was measured using 10 plants at different 

locations. 

The distance between the bottom of the terrace and the first 

cotton row was approximately 1.3 m. Beds were on 750 mm centers with 

200 mm furrow space. There were a total of 69 rows between terraces. 

The soil was Acuff loam (1 to 3% slope). To determine gravimetric 

water content and water loss, soil samples were taken on monthly 

intervals from June until September in 0.15 m increments from the 

surface to 0.90 m depth. Samples were taken from terraces and rows 

number 1, 11, and 22 using two replications. A Belfort 8-day raingage 

was used to measure amount of rainfall at the site. 

To determine the amount of transported soil particles, collectors 

were placed in terraces in north and south directions and replicated 

four times. Readings were taken once a month from April until July. 

The plots were planted with GSA 71 cotton on June 20, 1985. The 

system of planting was two rows in cotton and one row bare (2 in 1 

out) . Cotton plant height and plant population density were deter

mined in rows 1, 11, 22, and 31 in north and south directions. From 

June until August, duplicate samples were taken on weekly intervals; 

and in September, only two readings were taken. Cotton seed and lint 

yield were determined by taking samples from rows number 1, 2, 4, 11, 

22, and 31 in north and south directions using two replications. 
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Mitchell Site 

At the Mitchell site, cotton was planted in concentric circles. 

The field was designed to accommodate a center pivot irrigation 

system; however, no irrigation was applied. The wind strip circles 

(wheel tracts) were approximately 2.4 m wide. They were densely 

populated with Russian thistle (Salsola iberica) and variable stands 

of weeping lovegrass. On June 28, 1985, the average height of 

lovegrass was determined from 10 plants at different locations. 

The distance between the wind strip and the first cotton row was 

650 mm. Beds were on 800 mm centers with 200 mm furrow space. There 

were 33 rows between the first wind strip circle and the center of the 

field and 44 rows between other wind strip circles. The soil was 

Posey fine sand loam, a member of the fine-loamy, mixed, thermic 

family of Calciorthidic Paleustalfs. To determine gravimetric water 

content and water loss, soil samples were collected on monthly 

intervals from June until September on 0.15 m intervals from the 

surface to 0.90 m depth. Samples were taken from wind strip circles 

and rows number 1, 11, and 21 using two replications. 

To determine transported soil particles, collectors were placed 

in wind strip circles in eight directions: north, northeast, east, 

southeast, south, southwest, west, and northwest using three replica

tions. Data was collected once a month from April until July. In 

June and July, similar collectors were put in rows number 1, 11, 21, 

and 31 between wind strip circles in four directions: north, east. 
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south, and west using three replications. For these collectors, onlv 

two readings were taken, one in June and one in July. 

The plots were planted with Paymaster 404 cotton on May 28, 1985. 

The planting system was eight rows in cotton and one row bare (8 in 1 

out) . Cotton plant height and plant population density were deter

mined in rows 1, 11, 21, and 31 in four directions: north, east, 

south, and west. From June until August, three replicate samples were 

collected on weekly intervals, and in September, only two readings 

were collected. Cotton seed and lint yield were determined by taking 

samples from rows 1, 2, 4, 11, 21, and 31 in north, east, south, and 

west directions using three replications. 

Statistical Analysis 

Langston Site 

A Complete Randomized Design (CRD) was used to analyze data for 

water content, transported soil particles, plant height, plant 

population density, seed yield, and lint yield. Duncan's Multiple 

Range Test was used to determine significance between treatments. A 

linear regression analysis was used to determine the effect ol 

distance from the terrace on quantity of transported soil particles, 

plant height, plant population density, seed yield, and lint yield. 

Lupton and Mitchell Sites 

A Complete Randomized Design was used to analyze water content 

data. A Complete Randomized Block Design (CRBD) was used to analyze 

data for transported soil particles, plant height, plant population 
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density, seed yield, and lint yield. Duncan's Multiple Range Test was 

used to determine significance between treatments. A linear regres

sion analysis was used to determine the effect of distance from the 

terrace (Lupton site) or from the wind strip circle (Mitchell site) on 

quantity of transported soil particles, plant height, plant population 

density, seed yield, and lint yield. 



CHAPTER IV 

RESULTS AND DISCUSSION 

Langston Site 

The water loss data at the Langston site (Table 1) showed that 

the greatest total amount of water was lost in June, followed closely 

by August. The least amount of water was lost in May. The greatest 

total amount of water lost through the growing season was in row 25. 

Row 9 was not planted and lost the least amount of water. However, as 

the data indicated, the difference between row 9 and rows 1, 4, and 16 

was not significant. 

The surface layer soil had a sandy loam texture consisting of 

64.9% sand, 10.3% clay, and 24.8% silt. The effective vegetative 

barrier on the terraces was provided only by wheat, since the 

lovegrass had been killed previously. The death of lovegrass was 

assumed to be due to abnormally cold temperatures in December 1983 and 

January 1984. According to the National Oceanic and Atmospheric 

Administration reports (1983 and 1984), the temperatures were 6°C and 

0.5°C below normal in December 1983 and January 1984, respectively. 

In mid-May 1984, the average wheat biomass and height were measured to 

2 
be 330 g per m (oven dry) and 470 mm, respectively. 

The sediment collection data (Table 2) indicated that in most 

months the greatest amount of soil was collected in rows 1 and 25, and 

the least amount of soil was collected in terraces. Row 1, closest to 

the terrace, was subjected to the knoll effect of wind more than other 

25 
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Table 1. Water loss from terrace (T) and different rows at the 
Langston site in 1984. 

Month 

February 

March 

April 

May 

June 

July 

August 

Total 

T 

14.2 

-1.0 

44.7 

14.2 

98.0 

18.8 

107.0 

296.0 

1 

2.8 

25.4 

30.7 

-3.8 

118.0 

-0.8 

96.8 

269.0 

4 

4.3 

37.8 

11.9 

20.6 

89.1 

1.8 

103.0 

268.0 

Row 

9 

-9.9 

28.9 

27.4 

-13.2 

71.4 

31.2 

122.0 

258.0 

16 

9.4 

27.7 

24.6 

-25.9 

127.0 

22.9 

81.8 

267.0 

25 

23.6 

33.8 

26.2 

-22.1 

120.0 

22.1 

101.0 

305.0 

Total 

44.4 

153.0 

165.0 

-30.2 

623.0 

96.0 

612.0 
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Table 2. Sediment accumulation during the 1984 wind erosion season 
at the Langston site. 

Month 

Location 

Terrace 

Rows 

1 

4 

9 

16 

25 

March 

0.4 a* 

0.1 a 

0.0 a 

0.1 a 

0.1 a 

0.4 a 

April 

0.2 a 

0.6 a 

0.5 a 

0.5 a 

0.5 a 

0.6 a 

May 

g 

0.9 b 

2.5 a 

1.4 ab 

1.8 ab 

2.1 ab 

2.7 a 

June 

3.2 b 

8.5 a 

8.2 a 

7.2 a 

7.9 a 

9.1 a 

July 

3.0 c 

13.1 a 

12.4 ab 

11.1 ab 

8.4 ab 

6.4 be 

* Sediment values with the same letter within the same month are not 
significantly different at the 5% level (Duncan's). 
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rows and, therefore, received more transported particles. Terraces at 

the Langston site were relatively tall with short a slope length. The 

slope gradient was approximately 6%. The higher the gradient, the 

higher will be the influence of knoll effect (Chepil et al., 1964). 

At the Langston site, as wind approached the terrace, it reached its 

friction velocity at 100 mm above the barrier. As the wind went 

downward on the other side of the barrier, its velocity increased and, 

therefore, it had a greater erosive force and was capable of carrying 

more particles with it. According to Troeh et al. (1980), the wind's 

erosive power is proportioned to the square of the friction velocity. 

Finally, the wind impacts on the first few rows close to the terrace 

with a high velocity where it deposits most of the carried particles. 

As the wind moves away from the barrier, it first has a low velocity. 

Further in the field, it gains some speed and initiates soil movement. 

By the time the wind reaches the next barrier, it has a high velocity 

and the same process is repeated (Chepil and Woodruff, 1963; Skidmore 

and Woodruff, 1968) . 

The greatest total amount of particles collected was in June and 

July (Table 2). These large collection rates were measured even 

though there was less average wind speed during these months than the 

preceding months. However, more precipitation occurred during June 

and July than preceding months, creating more splashing effects which 

may have caused more soil particles to be thrown into the collectors 

since the collector's slits were flush with the soil surface. 

According to the National Oceanic and Atmospheric Administration 
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report (1985), a total of 123 mm of precipitation occurred in June and 

July, whereas in March, April, and May a total of only 20.0 mm of 

precipitation was received. The large amount of collection may also 

be due to the land cultivation which was done in July. 

In spite of relatively high differences between the amount of 

particles collected in different rows, the only significant differ

ences were observed during July when significantly more particles were 

collected in row 1 than row 25. The prediction equation, Y = 14.8 -

2 
0.4IX, gave an R value of 0.29 (Y was weight of soil particles 

collected in different rows in grams; X was row number from the 

terrace), which predicts that the amount of transported particles will 

decrease with increasing distance from the terrace. 

Plant population density at the Langston site through the 1984 

growing season is presented in Table 3. More plants per meter of row 

were growing on row 1 than any other row. In most months, row 25 had 

the least number of plants. There was a significant difference 

between rows 1 and 25 in the months of June, September, and October. 

Row 1 being closest to the terrace probably had the advantage of 

receiving more water and more light interception than other rows. 

Therefore, row 1 produced greater plant density than rows further from 

the terrace. The prediction equations for June, September, and 

October were: Y = 20.7 - 1.98X^^^ (R^ = 0.75), Y = 17.7 - 1.73X^^^ 

(R^ = 0.25), and Y = 33.1 - 1.70X^^^ (R^ = 0.26), respectively. In 

the above equations, Y was the number of plants per meter in different 

rows, and X was the row number from the terrace. All three equations 
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Table 3. Plant stand density at the Langston site in 1984. 

Month 

Row June July August September October 

-1 
plants m 

1 

4 

16 

25 

20.3 a* 

14.8 ab 

11.6 b 

12.0 b 

15.3 a 13.3 a 17.2 a 17.3 a 

13.3 a 11.0 a 12.5 ab 14.3 a 

11.3 a 10.0 a 10.8 ab 15.3 a 

11.3 a 8.5 a 8.8 b 9.7 b 

* Densities followed by the same letter in the same month are not 
significantly different at the 5% level (Duncan's). 
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predict that the number of plants will decrease with increasing 

distance from the terrace. 

Plant heights at the Langston site throughout the 1984 growing 

season are presented in Table 4. The tallest plants were growing on 

row 1, while row 25 had the second tallest plants except in June. 

There were significant differences between row 1 and rows 4 and 16 in 

the months of July, August, and September. Prediction equations for 

2 
June, July, August, and September were: Y = 9.42 - 0.12X (R = 0.38), 

Y = 31.3 - 0.67X^^^ (R^ = 0.06), Y = 54.7 - 0.07X (R^ = 0.01), and Y = 

1/2 2 
64.9 - 1.23X (R = 0.05), respectively. In the above equations, Y 

was the average plant height (mm) and X was the row number. The very 

2 
low R values were probably due to the variability of data and the 

variability of replications within the data set. The data in Table 4 

showed that the tallest plants grew close to the terrace, and the 

middle rows generally had shorter plants. 

Yields of cotton seed and lint at the Langston site are presented 

in Table 5. Row 1 produced the greatest amount of seed and lint. Row 

25 was second in producing seed and lint. Significantly greater seed 

yield was obtained from row 1 than other rows. Row 1 also produced a 

significantly greater lint yield than row 16. Prediction equations 

2 
for seed and lint yield were Y = 402 - 4.22X (R = 0.08) and Y^ = 242 

1/2 2 
- 14.9X (R = 0.07), respectively. In the above equations, 

Y was the seed yield (Kg ha~ ), Y was the lint yield (Kg.ha ), and 

X was the row number from the terrace. Both equations predicted that 



Table 4. Plant height at the Langston site in 1984. 

Month 

mm 

1 97 a* 350 a 

4 88 ab 295 b 

16 68 b 285 b 

25 68 b 322 ab 

32 

Row June July August September October 

620 a 

485 b 

565 ab 

568 ab 

693 a 

553 b 

587 b 

625 ab 

594 a 

490 a 

566 a 

590 a 

* Heights followed by the same letter in the same month are not 
significantly different at the 5% level (Duncan's). 
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Table 5. Cotton yield at the Langston site in 1984. 

Yield 

Row Seed Lint 

1 

4 

16 

25 

490 a* 

292 b 

307 b 

326 b 

Va 
^g 

ha-l — . 

257 a 

177 ab 

167 b 

186 ab 

* Yields followed by the same letter are not significantly different 
at the 5% level (Duncan's). 
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greater yield is obtained from rows closer to the terrace than rows in 

the middle of the field. 

Lupton Site 

The water loss data at the Lupton site (Table 6) indicated that 

the largest total amount of water was lost in August (298 mm), and the 

least was lost in September (75.0 mm). Row 1 lost the greatest total 

amount of water (196 mm), and the terraces lost the least (97.7 mm). 

No significant differences were observed between the rows. 

The surface layer soil had a sandy loam texture consisting of 

58.9% sand, 18.5% clay, and 22.6% silt. The average height of weeping 

lovegrass on the terraces was approximately 670 mm with maximum height 

of 840 mm. 

The amounts of soil particles collected within the terraces at 

the Lupton site are presented in Table 7. In April and May, signifi

cantly greater amounts of sediments were collected in the collectors 

facing north than those facing south. 

Plant population density and plant height at the Lupton site in 

the 1985 growing season are presented in Tables 8 and 9, respectively. 

No significant difference was found between any of the treatments. 

Yield of cotton seed and lint at the Lupton site are presented in 

Table 10. On both sides, row number 1 produced the least amount of 

seed and lint with an average of 141 kg/ha and 80.5 kg/ha, respective

ly. On the north side, row 11 had the greatest yield with an average 

of 385 kg/ha and 212 kg/ha for seed and lint yield, respectively. 

However, on the south side, row 22 produced the greatest amount of 
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Table 6. Water loss from terrace (T) and different rows at the Lupton 
site in 1985. 

Row 

mm 

Month T 1 11 22 Total 

July 42.0 

August 37.3 

September 18.4 

Total 97.7 196.0 167.0 176.0 

95.4 

91.8 

8.8 

56.9 

75.9 

34.3 

68.6 

93.0 

14.4 

263.0 

298.0 

75.9 
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Table 7. Sediments collected within the terraces at the Lupton site 
in 1985. 

Month 

Direction April-May June-July 

g 

North 30.8 a* 2.6 a 

South 10.2 b 2.8 a 

Sediment values followed by the same letter in the same month are 
not significantly different at the 5% level (Duncan's). 
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Table 8. Cotton density at the Lupton site in north (N) and south (S) 
directions in 1985. 

Month 

Direction/Row June 

6.5 a* 

13.0 a 

7.0 a 

5.5 a 

1.0 a 

7.0 a 

6.0 a 

8.0 a 

July 

14.5 a 

14.5 a 

11.0 a 

8.5 a 

6.0 a 

14.0 a 

11.5 a 

12.5 a 

pL 

August 

ants m 

12.5 a 

12.5 a 

12.0 a 

9.0 a 

5.0 a 

13.5 a 

13.5 a 

12.0 a 

September 

9.5 a 

14.0 a 

11.5 a 

9.5 a 

5.5 a 

12.5 a 

13.5 a 

12.5 a 

Nl 

Nil 

N22 

N31 

SI 

S U 

S22 

S31 

* Density values within the same month are not significantly 
different at the 5% level (Duncan's). 
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Table 9. Cotton height at the Lupton site in north (N) and south (S) 
directions in 1985. 

Direction/Row 

Nl 

Nil 

N22 

N31 

SI 

S U 

S22 

S31 

Month 

June 

55 a* 

55 a 

55 a 

40 a 

15 a 

45 a 

50 a 

50 a 

July 

275 a 

280 a 

265 a 

240 a 

165 a 

260 a 

275 a 

270 a 

August 

360 a 

390 a 

385 a 

395 a 

230 a 

395 a 

395 a 

440 a 

September 

425 a 

505 a 

490 a 

455 a 

305 a 

525 a 

515 a 

620 a 

Heights within the same month are not significantly different at 
the 5% level (Duncan's). 
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Table 10. Cotton seed and lint yield at the Lupton site in north (N) 
and south (S) directions in 1985. 

Yield 

Direction/Row Seed Lint 

Nl 177 bc* 

N2 277 abc 

N4 229 abc 

Nil 385 a 

N22 305 abc 

N31 227 abc 

51 105 c 

52 180 be 

S4 280 abc 

Sll 346 ab 

S22 ^00 a 

S31 278 abc 

kg ha 

101 

144 

122 

212 

207 

131 

60 

100 

152 

186 

209 

155 

be 

abc 

be 

a 

a 

abc 

c 

be 

ab 

ab 

a 

ab 

•-' Yields followed by the same letter are not significantly different 
at the 5% level (Duncan's). 
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seed and lint with an average of 400 kg/ha and 209 kg/ha, respective

ly. Row 1 on the south side gave significantly less yield than any 

other row. Prediction equations for cotton yield at the Lupton site 

are presented in Table 11, where Y^ was seed yield (kg ha"^), Y was 

lint yield (kg ha ), and X was row number from the terrace. All 

equations indicated that yield generally increases with increasing 

2 
distance from the terrace. The low R values may be due to the fact 

that factors other than row number were involved. 

Mitchell Site 

The water loss data at the Mitchell site (Table 12) indicated 

that the greatest total amount of water was lost in August (301 mm), 

and the least was lost in September (35.2 mm). Row 21 lost the 

largest total amount of water (180 mm), and the least was lost from 

the wind strip circle (101 mm). 

The surface layer soil had a sandy loam texture consisting of 

65.1% sand, 12.3% clay, and 22.6% silt. The average height of weeping 

lovegrass or the wind strip circles was approximately 700 mm with a 

maximum height of 900 mm. 

The quantity of sediments collected within the wind strip circles 

at the Mitchell site are presented in Table 13. As the data showed, 

the greatest amount of particles collected was during May and June, 

and the least was collected in April. Collectors facing west 

accumulated the greatest amount of material, followed by collectors 
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Table 11. Prediction equations for cotton yield at the Lupton site in 
1985. 

Yield 

Direction Seed Lint 

North Y^ = 232 + 11.4X^^^ Y^ = 142 + 3.50X̂ ''̂  

(R̂  = 0.06) (R̂  = 0.14) 

South Y^ = 151 + 37.9X^^^ Y^ = 77.1 + ll.Tf}^^ 

(R̂  = 0.23) (R̂  = 0.30) 
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Table 12. Water loss from wind strip circles and different rows at 
the Mitchell site in 1985. 

Row 

Month 

July 

August 

September 

Total 

Circle 

51.7 

43.1 

1.3 

101.0 

1 

86.7 

65.3 

14.1 

166.0 

11 

mm 

58.9 

94.0 

9.8 

163.0 

21 

76.1 

94.0 

10.0 

180.0 

Total 

273.0 

301.0 

352.0 
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Table 13. Sediments collected within the wind strip circles at the 
Mitchell site in south (S), southeast (SE), east (E), 
northeast (NE), north (N), northwest (NW), west (W), and 
southwest (SW) directions in 1985. 

Month 

Direction 

S 

SE 

E 

NE 

N 

NW 

W 

SW 

March 

2.7 

2.7 

3.3 

3.6 

3.8 

2.4 

4.0 

4.5 

ab* 

ab 

ab 

ab 

ab 

b 

ab 

a 

April 

1.6 a 

1.2 a 

1.3 a 

1.7 a 

1.3 a 

1.1 a 

1.2 a 

1.4 a 

May-June 

g 

7.7 

3.2 

5.7 

7.5 

6.1 

5.5 

11.5 

7.6 

ab 

b 

b 

ab 

ab 

b 

a 

ab 

June-July 

2.2 a 

1.5 a 

1.2 a 

1.4 a 

1.3 a 

1.2 a 

2.7 a 

2.4 a 

* Sediment values with the same letter within the same month are not 
significantly different at the 5% level (Duncan's) 
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facing southwest and south. Collectors facing southeast and northwest 

had the least amount of particle accumulation. 

The quantity of sediments collected within the rows in four 

directions at the Mitchell site during June and July 1985 are 

presented in Table 14. The relatively high amount of particle 

accumulation may be due to factors other than wind such as rainfall 

and cultivation. The first rows (closest to the wind strip circle) 

in all directions, except east, had the least amount of particle 

accumulation (6.78 g in average). This data indicated that the wind 

strips provided a good protection for those rows close to the wind 

strips against wind. In the east, row 11 had the least amount of 

particle accumulation (8.02 g in average), followed by row 1 (10.3 g 

in average). Collectors farther from the wind strip generally had 

more particles than those closer to the wind strip. Significantly 

more particles were accumulated in the north part of the field. The 

2 
prediction equations were: Y = 8.96 + 0.56X (R = 0.5), Y = 9.55 + 

0.03X^ (R^ = 0.11), Y = 9.72 + 0.14X (R^ = 0.41), and Y = 3.21 + 

2.91X (R = 0.78) for north, east, south, and west, respectively. 

In the above equations, Y was the quantity of sediment collected (g) 

and X was the row number from the wind strip. All equations predicted 

that the amount of transported particles increased with increasing 

distance from the wind strip circle. 

Plant population densities at the Mitchell site during the 1985 

growing season are presented in Table 15. Although those plants 

growing in the eastern part of the field appeared somewhat stunted, as 
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Table 14. Sediment collected within rows at the Mitchell site in 
north (N), west (W), south (S), and east (E) directions 
during June-July 1985. 

Direction/Row June-July 

g 

Nl 7.4 c 

Nil 18.3 ab 

N21 20.7 ab 

N31 25.3 a 

Wl 5.1 c 

Wll 14.5 be 

W21 17.3 ab 

W31 18.1 ab 

SI 7.8 c 

Sll 9.4 be 

S21 12.1 be 

S31 

El 

Ell 

E21 

E31 

11.6 be 

10.3 be 

8.0 c 

12.4 be 

11.6 be 

* Sediment values followed by the same letter are not significantly 
different at the 5% level (Duncan's). 
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Table 15. Cotton stand density at the Mitchell site in north (N), 
west (W), south (S), and east (E) directions in 1985. 

Month 

Nl 

Nil 

N21 

N31 

Wl 

Wll 

W21 

W31 

SI 

Sll 

S21 

S31 

El 

Ell 

E21 

E31 

Direction/Row June July August September 

-1 plants m 

10.7 abc- 11.0 abc 10.3 ab 10.0 ab 

13.0 abc 11.7 abc 11.3 ab 11.3 ab 

10.7 abc 12.7 abc 10.3 ab 10.3 ab 

14.7 abc 15.7 ab 13.3 ab 13.7 ab 

8.3 c 7.7 c 7.3 b 7.7 b 

17.0 a 17.0 a 16.0 a 17.0 a 

12.3 abc 12.3 abc 11.7 ab 11.7 ab 

11.3 abc 12.3 abc 11.3 ab 11.0 ab 

11.3 abc 10.0 abc 11.3 ab 10.7 ab 

12.0 abc 11.7 abc 11.0 ab 11.7 ab 

9.7 be 9.7 be 9.7 ab 9.3 ab 

9.7 abc 9.0 be 9.3 ab 9.3 ab 

10.7 abc 9.7 be 9.3 ab 8.3 b 

15.0 abc 14.3 abc 13.7 ab 13.7 ab 

15.0 abc 14.0 abc 14.0 ab 14.7 ab 

16.3 ab 12.3 abc 12.3 ab 13.0 ab 

* Densities followed by the same letter within the same month are not 
significantly different at the 5% level (Duncan's). 
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the data in Table 15 indicated, they were more abundant than the 

plants growing in the other three quadrants. The least number of 

plants were growing in the southern part of the field. However, the 

variations were small, and no significant differences were observed 

between the different directions. In most observations, row 1 had the 

least number of plants, while row 11 had the most number of plants. 

Generally, in the northern and southern portions of the field, the 

number of plants decreased with increasing distance from the wind 

strip. However, in the west and east quadrants of the field, there 

was a direct relationship between the number of plants and their 

distance from the wind strip. 

Cotton plant heights at the Mitchell site during the 1985 growing 

season are shown in Table 16. The data indicated that in all 

directions row 1 had the shortest plants. This was especially noticed 

in the east, indicating existence of a severe competition between row 

1 and the wind strip. In all directions, except east, row 21 produced 

the tallest plants. There were significant differences between row 1 

and other rows in all directions. Plants growing in the north part of 

the field were generally taller than those in the other three 

directions. Plants in the east quadrant of the field were the 

shortest. The regression equations for plant height at the Mitchell 

site for July, August, and September are presented in Table 17. All 

equations predicted that the height of cotton plants increases with 

increasing distance from the wind strip. 
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Table 16. Cotton height at the Mitchell site in north (N), west (W), 
south (S), and east (E) directions in 1985. 

Month 

Direction/Row 

Nl 

Nil 

N21 

N31 

Wl 

Wll 

W21 

W31 

SI 

Sll 

S21 

S31 

El 

Ell 

E21 

E31 

June 

73 

73 

70 

87 

80 

90 

83 

80 

77 

80 

77 

83 

63 

83 

90 

93 

abc" 

abc 

b 

abc 

abc 

abc 

abc 

abc 

abc 

abc 

abc 

abc 

c 

abc 

ab 

a 

July 

160 f 

353 abc 

323 abed 

307 cd 

233 e 

383 a 

390 a 

347 abc 

157 f 

293 cde 

280 de 

297 cde 

110 f 

313 bed 

303 cd 

273 de 

August 

mm 

230 b 

373 ab 

537 a 

473 a 

303 ab 

487 a 

497 a 

480 a 

297 ab 

463 ab 

483 a 

467 a 

123 b 

463 ab 

483 a 

467 a 

September 

253 a 

523 ab 

553 a 

483 ab 

303 de 

470 be 

503 ab 

483 ab 

307 de 

457 be 

480 ab 

460 be 

120 f 

407 cd 

377 de 

460 be 

Heights followed by the same letter within the same month are not 
significantly different at the 5% level (Duncan's). 
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Yields of cotton seed and lint at the Mitchell site are presented 

in Table 18. In all directions, row 1 produced less amount of seed 

and lint (with averages of 72.2 and 46.0 kg ha~ for seed and lint 

yield, respectively) than any other row, reflecting the competition 

that existed between the wind strip and the first row. In all 

directions, except north, row 31 with averages of 211 and 132 kg ha~ 

produced the greatest amount of seed and lint, respectively. Row 21 

followed row 31 with averages of 180 and 105 kg ha for seed and lint 

production. Significantly more yield was obtained from the north part 

of the field than any other part. East-side plants produced the least 

amount of seed and lint. Prediction equations for cotton yield at the 

Mitchell site are presented in Table 19. All equations indicated that 

yield increased with increasing distance from the wind strip. This 

was more noticeable in the east than in other directions. 
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Table 18. Cotton yield at the Mitchell site in north (N), west (W) , 
south (S), and east (E) directions in 1985. 

Yield 

Nl 

N2 

N4 

Nil 

N21 

N31 

Wl 

W2 

W4 

Wll 

W21 

W31 

SI 

S2 

S4 

Sll 

S21 

S31 

El 

E2 

E4 

Ell 

E21 

E31 

Direction/Row Seed Lint 

-1 

101 

207 

201 

286 

281 

231 

80 

115 

136 

188 

198 

230 

97 

150 

203 

174 

197 

210 

10 

32 

90 

153 

145 

194 

cd* 

b 

b 

a 

a 

a 

cd 

c 

be 

be 

b 

a 

cd 

be 

b 

be 

b 

b 

e 

de 

cd 

be 

be 

b 

lid 

63 

106 

123 

171 

176 

140 

55 

80 

92 

127 

91 

141 

59 

92 

129 

122 

121 

132 

7 

23 

62 

111 

102 

124 

cd 

be 

ab 

a 

a 

ab 

cd 

be 

be 

ab 

be 

ab 

cd 

be 

ab 

ab 

ab 

ab 

d 

d 

cd 

be 

be 

a 

* Yields followed by the same letter are not significantly different 
at the 5% level (Duncan's). 
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Table 19. Prediction equations for cotton yield at the Mitchell site 
in 1985. 

Yield 

Direction Seed Lint 

North 

West 

South 

East 

* Yĵ  = 143 + 4.98X 
1/2 

(R = 0.31) 

Y = 68.7 + 29.8X 
1/2 

(R = 0.36) 

Y = 120 + 17.4X 
1/2 

(R = 0.36) 

Y^ = 10.9 + 38.3X 

(R^ = 0.83) 

1/2 

Y2 = 78.3 + 17.2X 

(R^ = 0.44) 

Y2 = 67.6 + 10.IX 

1/2 

1/2 

(R = 0.09) 

Y2 = 77.3 + 10.6X 

(R̂  = 0.37) 

Y2 = 1.54 + 24.3X 

(R̂  = 0.81) 

1/2 

1/2 

* Y. = seed yield kg ha 
-1 

Y2 = lint yield kg ha 
-1 

X = row number from the wind strip 



CHAPTER V 

SUMMARY 

The general objective of this study was to determine the effect 

of weeping lovegrass wind barriers on cotton growth parameters and 

yield at three locations in Lubbock County, Texas. The three sites 

evaluated were Langston, Lupton, and Mitchell, which all had sandy 

loam surface horizons. The key factors in this determination were (1) 

the distance between the barrier and the beds and (2) the shape and 

orientation of the barrier. 

At the Langston site, terraces, vegetated with a mixture of 

weeping lovegrass and wheat, ran from east to west. Terraces were 

relatively tall with relatively steep sides (1.05 m in height and 5.50 

m in width). There was adequate space between the first bed and the 

terrace (2.5 m) . Although those rows closer to the barrier received 

more transported particles (4.94 g per month for row 1) than rows 

farther from the barrier (3.82 g per month for row 16), they produced 

better plants and greater yield (747 Kg/ha for row 1) . This indicated 

that no competition existed between the barrier and the cotton. 

Moreover, the wind strip probably provided a source of run off water 

for the first few rows and, therefore, enhanced yield. At the 

Langston site, less desirable plants and less yield (474 Kg/ha for row 

16) were obtained from the rows farther from the barrier, i.e., there 

was an inverse relationship between the distance of the bed from the 

barrier and cotton growth parameters and yield. 
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At the Lupton site, terraces sown with weeping lovegrass ran from 

east to northwest. They were shorter and wider (0.85 m in height and 

8.80 m in width) than those at the Langston site. There was also less 

distance between the first bed and the terrace (1.3 m). Some 

competition was noticed between the wind barrier and the first few 

rows. However, this interaction had very little effect on cotton 

growth parameters and yield, giving negligible differences between 

different rows. 

At the Mitchell site, the wind strip circles were covered with a 

mixture of Russian thistle and weeping lovegrass. The wind strip 

circles were at the same level as the beds. Therefore, the effective 

barrier height was provided only by the vegetation on the strip. 

There was very little distance between the barrier and the first row 

(0.65 m), causing a severe interaction between the strip and the first 

cotton row. This interaction was reflected in cotton growth para

meters and yield. The rows farther from the barrier grew better 

plants and produced significantly greater yield (333 Kg/ha for row 11) 

than rows closer to the barrier (118 Kg/ha yield for row 1), i.e., 

there was a direct relationship between the distance of rows from the 

barrier and cotton growth parameters and yield. However, the barriers 

provided better protection for the first few rows against wind action 

than for rows further from the barrier. 



CHAPTER VI 

CONCLUSION 

An interaction existed between the wind strip and cotton growth 

parameters and yield. At the Langston site, no competition was 

observed; at the Lupton site, there was neglibible effect; and at the 

Mitchell site, severe competition was noticed. In designing a wind 

strip barrier system, the distance between the barrier and the first 

row and height, width, and direction of the barrier should be 

considered as important factors. Wind strip barriers should be 

constructed perpendicular to wind direction, and confirming earlier 

research, they should run in northwest to southeast direction in 

Lubbock County, Texas. 
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