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ABSTRACT 

This study was conducted in the Southern High Plains of Texas 

during May-August 1982 and 1983 to determine habitat use and 

preference by ring-nicked pheasant (Plasianus co1chicus} broods and to 

determine the effects of irrigation on se 1ected wild 1 ife species. 

Roadside and flushing transect counts were conducted on 2 areas in 

Castro County and 2 areas in Lamb County. During morning roadside 

counts, pheasant broods were observed in or near roadside vegetation 

at 35% of the sightings. Fallow fields, playas, corn, and wheat were 

associated with brood sightings 16.9, 14.5, 11.2, and 6.6% of the 

time, respectively. Flushing-transect data indicated that playas were 

important, accounting for 85% of all brood sightings. Cover used by 

broods provided almost total screening from ground level to 20 em and 

had greater screening from ground level to 70 em than did generally 

available cover types. Playas, wheat, sugar beets, and soybeans had 

structure most 1 ike that in cover used by broods. Mi croc 1 ima te at 

chick level (10-15 em} was similar to ambient conditions in all cover 

types. Microclimate in all cover types was similar to that found at 

sites of brood flushes. Cotton, playas, and corn provided more 

invertebrates for pheasant broods than did soybeans, sugar beets, 

fallow fields, and wheat. There was an estimated loss of 2.0 

chicks/brood from hatching to 10 weeks of age. Mortality rate of 

chicks from 0 to 10 weeks was 25.6%. With decreased irrigation, 
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pheasants, black-tailed jackrabbits {Lepus californicus), cottontails 

{Sylvilagus spp.), killdeer {Charadrius vociferus), and western 

meadowlarks (Sturnella neglecta) decreased in abundance and became 

more dependent on the habitat provided by playas. Abundance of 

mourning doves (Zenaida macroura), horned larks {Eremophila 

alpestris), and red-winged blackbirds (Agelaius phoeniceus) was 

unaffected by decreased irrigation. 
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CHAPTER I 

HABITAT USE AND MORTALITY 
OF PHEASANT BROODS 

The Southern High Plains of Texas is one of the most intensively 

cultivated portions of the Western Hemisphere (Bolen and Guthery, 

1982). Despite the limited availability of cover, pheasants have 

increased from sparse, scattered populations ir the early 1950's 

(Jones and Felts, 1950) to a population that allowed a harvest of 

38,745 cocks in 1982 (Don Wilson, Texas Parks and Wildlife Department, 

pers. commun.). 

Recent studies have dealt with the ecology and management of 

pheasants in the High Plains of Texas. Guthery et al. (1980) noted 

that this region is deficient in secure nesting cover, over-winter 

cover, and travel lanes. Whiteside and Guthery (1983) examined 

mobility, habitat use, and habitat preference of adult birds; Taylor 

(1980) documented nesting ecology. Dowell (1982) studied the nutri

tional status and parasite loads of adult pheasants. 

However, habitat use and survival of chicks are undocumented in 

the Texas High Plains. This study determined habitat preferences, 

factors that affect these preferences, and the marta 1 ity rate of 

pheasant chicks in this region. 
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Study Areas 

The study was conducted in the Southern High P 1 a ins of Texas 

during May-August of 1982 and 1983. Two 41.0-km2 areas were selected 

in both Castro and Lamb counties (Fig. 1). The 41.0-km2 areas were 

used for roadside counts; a 10.25-km2 block in each area was selected 

for habitat monitoring and walking transects. 

Castro County is 2,253 km2 in size with about 70% of the land in 

crops, of which 83% is irrigated (Texas Crop and Livestock Reporting 

Service, 1982). Lamb County is 2,616 km 2 in size with 84% in crops; 

about 60% is irrigated. Cotton, wheat, corn, grain sorghum, and 

soybeans are the major crops in both counties (Texas Crop and Live

stock Reporting Service, 1982). 

The payment-in-kind (PIK) crop-acreage-reduction plan was in 

effect during 1983. Farmers in both counties participated heavily in 

the plan, thus decreasing the number of fields planted in cotton and 

grain and increasing the number 1 eft fa 11 ow or p 1 anted in winter 

wheat, which was grazed by livestock rather than harvested. 

Habitat Preference 

Roadside Counts 

Methods 

Habitat preference was determined using observations from 22.4-km 

routes established on lightly travelled roads in each 41.0-km2 area. 

Data were recorded for each of 14 1.6-km segments along the routes. 

Areas were sampled at 2-week intervals by driving the route (16-24 

km/hour) on 2 consecutive mornings with the direction of travel 

reversed the second morning. Counts began after sunrise whe~ 
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Fig. 1. Location of 4 study areas i n Castro and lamb counties, Texas. 
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visibility reached 100m and were not conducted on mornings after 

heavy rainfall. 

When pheasants were sighted, the vehicle was stopped and 

binoculars were used to count, sex, and age individuals; the 2 cover 

types nearest the point of observation were recorded. Hens were 

c 1 as sed as with or without broods. Broods were aged by size and 

plumage (Wagner et al., 1965). The type and density of vegetation and 

visibility of the brood were considered in rating the count as 

complete, good, or poor. 

Frequency of occurrence and mean number of individuals per 

segment were calculated for a 11 pheasant groups (lone hens, lone 

cocks, broods) in each county. Mean individuals/segment was compared 

nonparametrically between counties by ranking the observed values and 

performing analysis of variance on the ranks (Conover and Iman, 1981). 

Ivlev•s (1961) index of electivity was used to determine whether 

broods selected (positive value), avoided (negative value), or used a 

habitat in proportion to its availability (zero value). The 

availability of cover types was determined by mapping 10.25 km2 (25%) 

of each area. Percentage of sightings associated with a cover type 

during roadside counts was used as the measure of use. 

Flushing Transects 

Walking transect counts were made at 2-week intervals in the 5 

major cover types on each 41.0-km2 area. In each area, there were 3.2 

or 4.0 km of transects/cover type. The smaller figure was used when 

4.0 km of transect could not be established because of limited 

availability of a cover type. 
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Sampling along transects was done during morning {0830-1130), 

midday (1230-1530), evening (1630-1930), and night (after 2300). 

Single transects (0.8 km) were sampled during day with 2 transects 

sampled during night. Sampling was rotated to collect data from each 

transect for all time periods. All counts were combined for a~alysis 

because of low frequencies of flushing. 

Transects were walked slowly by 1 person. A 25,000 candlepower 

hand-held lamp was used to search the area at night. When pheasants 

were observed, sex, age, number, and confidence in completene:ss of 

brood counts were recorded as for roadside counts. Also, right-angle 

sighting distance from the transect line to the point of flush was 

measured to the nearest 0.5 m. 

Duncan•s new multiple range test was used to compare average 

right-angle sighting distance across cover types to determine if birds 

were more observable in certain cover types. Frequency of occurrence 

and mean number of pheasant/km in each cover type were calculated for 

both counties. Flushing observations were combined over counties to 

determine cover type preferences. Observations were ranked and 

analyzed nonparametrically {Conover and Iman, 1981). Chi-square tests 

were conducted to determine if there was an interaction between cover 

types and frequency of occurrence of pheasant flushes in the types. 

Factors Affecting Habitat Preference 

Microclimate 

Relative humidity, temperature, and wind velocity at chick level 

(10-15 em) were measured in cotton, corn, wheat, playas, fallo~1 

fields, rangeland, and sugar beets at 2-week intervals between 18 May 
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and 21 August. Relative humidity and temperature were measured with a 

Serdex Temperature-Relative Humidity Indicator (Bacharach Instrument 

Co., Pittsburgh, PA). A hand-held vane-type anemometer was used to 

measure wind velocity. Availability of cover types for sampling was 

determined by planting regimes and timing of harvest, which varied 

among areas. 

Ten microclimate values were taken at 2-week intervals in each 

cover type on an area. Ambient values of relative humidity and 

temperature were obtained at a height of 1 m on section roads adjacent 

to the cover type being sampled. Fluctuation in wind velocity made it 

impossible to obtain meaningful ambient values. Chick-level and 

ambient values also were obtained at sites where broods flushed. 

Mean monthly values of chick level and ambient relative humidity, 

temperature, and wind velocity at sites of brood flushes were compared 

using Student•s !-test (Steel and Torrie, 1980). May was not included 

in the analysis because no broods were observed in that month. 

Vegetation Structure 

A profile board 1.0 m tall and 6.8 em wide \'lith 1.0-dm strata 

(Guthery et al., 1981) was used to quantify the vegetation structure 

of major cover types at 2-week intervals from May through August. A 

small iron spike was attached to the profile board to allow sampling 

by 1 person (Nudds, 1977). The profile board readings were recorded 

as the estimated percentage screening in each stratum when the board 

was observed from a kneeling position at a distance of 7 m. Ten 

profile board readings/area were made in crops, fallow fields, and 

rangeland. Ten to 50 readings, depending on homogeneity of 
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vegetation, were made in playas. Readings also were taken on the 4 

cardinal compass bearings around points of brood flushes. 

Mean vegetation profiles over the brooding season (June-August) 

were ca leu 1 a ted for a 11 cover types and brood cover. The prof i 1 es 

obtained for each cover type were compared with the profile of cover 

used by broods by calculating the average absolute value of the 

difference (d) between cover-type profiles and brood cover profile at 

10 strata heights. The value of d is the mean absolute difference in 

percentage screening between the profiles over the 10 strata. A small 

a indicated similarity in vegetation structure and density between 

that cover type and brood cover. 

The a value was used because it measured the similarity of shape 

and magnitude between cover-type profiles and the brood-cover profile. 

Both characteristics had to be considered simultaneously because both 

structural configuration and vertical density of vegetation determine 

its value as cover. 

Invertebrate Abundance 

Samples were taken at 2-week intervals on each 41.0-km2 area to 

determine invertebrate abundance in 7 cover types throughout the 

summer. Sampling was done with a 0.6-cm-mesh hardware cloth cylinder 

38 em tall and 25 em in diameter. The cylinder was coated with Stikem 

Special (Seabright Enterprises, Emeryville, CA) to trap invertebrates. 

Two traps were placed in each major cover type on an area for 24 

hours. Trapped invertebrates were counted and identified to Order 

(Borror and DeLong, 1971). Spiders were not identified beyond Class. 
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The abundance of tota 1 invertebrates and invertebrates in each 

order was compared among cover types. Duncan • s new mu 1 tip 1 e range 

test was used to separate mean abundance among cover types. 

t1orta 1 i ty 

Brood counts rated complete were used to estimate the mortality 

rate of chicks. The mean number of chicks per brood in 2-week age 

classes up to 10 weeks was calculated. Mortality rate was estimated 

using the method: 
-
~l = mean brood size at hatching. 
-
~2 = mean brood size at 10 weeks of age, and 

- -
~1 - n 

mortality rate -2 = • -
.!]_1 

Taylor (1980) noted an average of 8.0 eggs/clutch and 93% hatchability 

in Castro County. This would produce 7. 4 chicks/brood at hatching. 

This figure was used as the mean brood size at hatching because of the 

difficulty in obtaining data on young broods (Gates and Hale, 1975; 

Godfrey, 1975; Kuck et al., 1970). 

Results and Discussion 

Habitat Preference 

Roadside counts indicated that pheasants were more abundant 

(P<0.05) in Castro County than in Lamb County. Adults were seen 

twice as frequently and broods occurred 4 times as frequently 
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{Tab 1e 1). Dowe 11 { 1982) attributed greater pheasant abundance on 

some areas to the higher percentage of grain crops and more extensive 

irrigation found in these areas. Castro County had more grain crops 

(Table 2) and irrigation than did Lamb County. 

One brood was seen for each 11.7 km driven during roadside 

surveys. Roadsides were highly preferred by pheasant broods on both 

areas (Table 3). Edge, strip cover (Warner, 1979), and residual cover 

{Hanson and Progulske, 1973) are important to broods in other parts of 

the United States. However, roadside vegetation is scattered and 

ephemera 1 in the Texas High Plains because of frequent chemica 1 and 

mechanical control. 

Play as provide residua 1 cover and edge and were a highly pre

ferred habitat in both counties (Table 3). Wheat was a preferred 

cover in Lamb County, but was used less than expected in Castro 

County. Hanson and Progulske (1973) and Kozicky (1951) reported that 

wheat was important brood cover. The importance of wheat as a cover 

in Castro County may not have been truly represented because such a 

large percentage of the area was in wheat (Table 2). Wheat was 

associated with 8.6% of brood sightings in Castro County (Table 3). 

Broods used a greater mean number of cover types/study area over 

the summer in Castro County (x = 9, SE = 0.7) compared to Lamb County 

(x = 5, SE = 0.6). 

Sites with weedy vegetation, predominately fireweed summercypress 

(Kochia scoparia), annual sunflower (Helianthus annuus), and Johnson

grass (Sorghum ha lepense), were preferred by broods. The 1 imi ted 

amount of weedy cover on the areas was provided by equipment parking 



10 

Table 1. Mean number of pheasants/1.6 km and percentage frequency of 
occurrence on 1.6-km segments during morning roadside counts on the 
Castro and Lamb County study areas, May-August 1982 and 1983. 

Castro (Na = 700) Lamb (Na = 672) 
Freq- Freq-

Pheasant Total uency uency - -group birds X SE (%) X SE (%) 
- -

A 11 pheasants 833 1. 0* 0.5 43.7 0.4 0.0 19.9 

Lone cocks 404 0.4* 0.0 28.3 0.2 0.0 14.6 

Lone hens 237 0.4* 0.0 18.7 0. 1 0.0 8.9 

Broods 192 0.2* 0.0 16.9 trb 0.0 3.9 

aN = number of 1.6-km segments. 

*P< 0.05. 

btr =trace (<0.01). 
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Table 2. Percentage of 41.0-km2 area occupied by various cover types 
on the Castro and Lamb County study areas. 

Lamb Castro 

Area 1 Area 2 Area 3 Area 4 

Cover type 1982 1983 1982 1983 1982 1983 1982 1983 

Cotton 38. 1 22.4 32.6 29.0 13.3 5.5 4.2 0.0 

Corn 23.2 16.1 29.6 17.3 18.9 18.9 21.8 22.6 

Wheat 3.2 16.8 2.8 9.5 43.8 33.3 24.5 20.4 

Soybeans 5.2 0.0 21.4 0.0 5.6 9. 1 0.0 0.0 

Fallow 6.4 35.4 2.9 37.3 4.8 19.7 10.2 19.7 

Playa 7.0 6.7 3.8 3.9 3.2 3.2 7.6 7.6 

Roadside 0.8 0.8 0.9 0.9 0.6 0.6 1. 0 1. 0 

Roadway 0.5 0.5 0.6 0.6 0.4 0.4 0.6 0.6 

Weeds 0.7 0.6 0.0 0.0 1. 2 1.2 1. 0 1. 0 

Sugar beets 0.0 0.0 0.0 0.0 0.0 0.0 19.0 15.5 

Rangeland 0.0 0.0 0.0 0.0 7.6 7.5 5.6 5.7 

Other 14.9 0.7 5.4 1.5 0.8 0.8 4.5 5.9 
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Table 3. Habitat use (%) and preference (P) (Ivlev, 1961) by ring
necked pheasant broods during morning roadSide counts on the Castro 
and Lamb County study areas, May-August 1982 and 1983. 

Lamb Castro 

Cover type % use p % use p 
--

Cotton 1. 6 -9.0 2.6 -3.7 

Corn 4.8 -6.4 12.5 -2.3 

Wheat 17.7 3.7 8.6 -5.8 

Playa 32.3 7. 1 10.9 3.5 

Fallow 8. 1 -4.4 18.8 1.7 

Roadside 27.4 9.4 36.8 9.6 

Roadway 1. 6 5.2 1. 0 3.3 

Weedy areasa 4.8 8.8 2.6 4. 1 

Sugar beets 2.6 -5.3 

Soybeans 1. 6 -6.2 1. 3 -4.6 

Rangeland 1. 3 -6.6 

aEquipment parks, abandoned farmsteads, and spoilbanks. 
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areas, abandoned farmsteads, and spoi lbanks. Harrmer ( 1973) and 

Kozicky (1951) also noted heavy use of uncultivated areas. 

Flushing transects produced 1 brood flush for every 59 transects 

(47.2 km) walked. These data indicated no difference (P> 0.05) 

between counties in the mean number of brood flushes/transect. There 

was no difference in the mean right-angle flushing distance among 

cover types. The number of broods/transect was greater (E_ < 0. 05) in 

playas than in any other cover types; playas accounted for 84% of 

brood sightings on walking transects. 

Broods were flushed from playas, wheat, sugar beets, and soybeans 

on walking transects. Frequency of occurrence was similar (f_> 0.05) 

in the 4 cover types in Castro County, but in Lamb County all flushes 

occurred in playas (Table 4). Brood flushes in playas occurred more 

frequently (f< 0.05) in Lamb County than in Castro County. 

The abundance of broods (Table 5) was similar (P> 0.05) in 

playas, wheat, and soybeans in Castro County. Broods were most 

abundant (P< 0.05) in playas in Lamb County (Table 5). 

Factors Affectino Habitat Preference 

Relative Humidity 

Broods consistently used sites where the relative humidity at 

chick level was about 5% higher than ambient relative humidity (Fig. 

2). However, the differences were not significant (f> 0.05) in any 

month. Summer trends in chick-level relative humidity in sugar beets, 

corn, and playas were similar to those found at sites of brood 

flushes. The trends in cotton, wheat, fallow fields, and rangeland 

differed from those found at brood sites. 



Table 4. Percentage frequency of occurrence of pheasant groups on 
0.8-km walking transects on the Castro and Lamb County study areas, 
May-August 1982 and 1983. 

14 

Pheasant 
Frequency of occurrence (%) 

group Cover type Castro a Lambb 

Lone cocks Playa 5.9c 4.6c 
Wheat 9.0 3.1 
Sugar beets 4.7 
Corn 0.8 0.0 
Other 1.7 0.6 

Lone hens Playa 12.8c 9.2c 
Wheat 7.7 6.2 
Sugar beets 4.7 
Corn 0.8 0.8 
Other 1. 3 0.3 

Broods Playa 2.9 11.9c 
Wheat 1. 3 0.0 
Sugar beets 1.6 
Corn 0.0 0.0 
Other 0.4 0.0 

All pheasants Playa l8.6c 22.9c 
Wheat 14. 1 7.7 
Sugar beets 9.4 
Corn 1. 5 0.8 
Other 2.6 1. 0 

aNumber of transects walked for playa, wheat, sugar beets, corn, and 
other cover types was 102, 78, 64, 130, and 235, respectively. 

bNumber of transects walked for playa, wheat, sugar beets, corn, and 
other cover types was 109, 65, 0, 127, and 308, respectively. 

cSignificant (P<0.05) interaction between cover type and frequency of 
occurrence for the specified pheasant group on the specified area. 
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Table 5. Mean number of pheasants/km on 0.8-km walking transects on 
the Castro and Lamb County study areas, May-August 1982 and 1983. 

Pheasant 
group 

Lone cocks 

Lone hens 

Broods 

All pheasants 

Playa 
Wheat 
Sugar beets 
Corn 
Other 

Playa 
Wheat 
Sugar beets 
Corn 
Other 

Playa 
Wheat 
Sugar beets 
Corn 
Other 

Playa 
Wheat 
Sugar beets 
Corn 
Other 

Number/km 

0.06A8c O.OSA 
0. lOA 0.03A 
O.OSAB 
0.018 O.OOA 
0.028 O.OlA 

0. 15A 0. lOA 
0. l2A 0.08A 
0.06(3 
0.018 O.OlA 
0.028 O.OOA 

0.05A 0. 12A 
0.02A 0.008 
0.02A 
O.OOA 0.008 
O.OOA 0.008 

0.25A 0.27A 
0. l9AB 0.118 
0. 13BC 
0.02CD 0.018 
0.04CD 0.018 

aSample size for lone cocks, lone hens, broods, and all pheasants were 
22, 30, 7, and 59, respectively. 

bsample size for lone cocks, lone hens, broods, and all pheasants were 
9, 18, 13, and 40, respectively. 

cMeans of specified pheasant groups in specified area with the same 
letter are similar (P >0.05). 
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Fig. 2. Relative humidity at chick level (10-15 em) at sites 
used by pheasant broods compared to ambient relative humidity on the 
Castro and Lamb County study areas, 1982 and 1983. 
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Temperature 

There was no evidence that temperature influenced habitat 

selection by broods, because ambient temperature was similar (P >0.05) 

to that found at sites used by broods throughout the summer (Fig. 3). 

With the exception of wheat, which averaged 4.0 C higher, all cover 

types had summer trends in temperature at chick level similar to those 

at sites used by broods. 

Wind Velocity 

Wind velocity at chick level was nil where broods were flushed. 

All cover types except fallow fields reduced wind velocity at chick 

level to values found at brood locations. 

Vegetation Structure 

Broods used cover which provided > 95% screening from ground 

level to 20 em (Fig. 4). This degree of low-level screening was 

produced by groups of stalks and bushy stems rather than a dense 

tangle of vegetation, thus providing concealment without hindering 

movement. Fireweed summercypress, which exemplified the preferred 

structure, was associated with 50% of 20 brood sightings. Fireweed 

summercypress also is preferred nesting cover and produces a high 

percentage of successful nests (Taylor, 1980). 

Preferred brood cover had > 60% screening from 20 to 50 em and 

> 18% at 1 m. The preferred brood structure had greater (P <0.05) 

screening from 0-70 em than did the average structure over all cover 

types (Fig. 4), indicating preference for cover that had greater than 

average screening. 
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Fig. 3. Mean temperature at chick level (10-15 em) at sites used 
by pheasant broods compared to mean ambient temperature on Castro and 
Lamb County study areas, 1982 and 1983. 
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--- Brood cover 

---- All cover 
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Fig. 4. Mean screening profile of cover used by pheasant broods 
compared with the mean profile of a 11 ava i lab 1e cover on the Castro 
and Lamb County study areas, May-August 1982 and 1983. 
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Over the brooding season (June-August), playas had vegetation 

structure most like that found at sites of brood flushes (Table 6). 

The mean vegetation profile for playas had slightly less screenin£ at 

all levels compared to the profile preferred by broods. Wheat 

provided structure similar to that used by broods. The clumpy growth 

form of wheat allows easy movement by chicks even though it had 

greater than preferred screening up to a height of 75 em. 

In addition to providing the vegetation structure preferred by 

broods, playas and wheat are the most important nesting cover on the 

Texas High Plains (Taylor, 1980). This is advantageous to broods 

because they remain near (2-4 ha) their nest sites for 1 to 3 weeks 

after hatching (Hanson and Progulske, 1973; Kuck et al. 1970). 

Sugar beets also provided structure similar to that used by 

broods. Screening was less than preferred at all heights, with no 

screening above 75 em. 

Other habitats had structure dissimilar to that used by broods. 

Fallow fields, cotton, and rangeland lacked sufficient screening 

cover. Corn had less than preferred screening below 40 em and greater 

than preferred above 40 em. 

Invertebrate Abundance 

Cotton, playas, and corn had a greater (f_ < 0. 05) abundance of 

total invertebrates than other cover types (Table 7). Total inverte

brate abundance was greatest (P<0.05) in June (Fig. 5). 



Table 6. Average absolute value of the difference (d) between mean 
screening values of 10 1-dm strata in available cover types co~pared 
to cover used by pheasant broods for May-August and brooding season 
(June-August) on the Castro and Lamb County study areas, 1982 and 
1983. 
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Cover type Hay June July August 
Brooding 
season 

Cotton 48.2 50.7 32.2 17.5 "\') 7 .Jt.. 

Corn 41.1 16.1 44.2 44.3 37.5 

Wheat 10.7 13.1 21.9 13.6 

Playa 32.1 23.7 13.4 4.4 13.0 

Fallow 54.4 40.1 53. 1 54.5 53.2 

Rangeland 45.6 40. 1 30. 1 £7.0 30.8 

Sugar beets 46.9 31.5 18.6 17.1 21.2 
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Table 7. Mean number of invertebrates/3000 cn2 trap area during a 24-
hour period in major cover types on the Castro and Lamb County study 
areas, May-August 1982 and 1983. 

Range- Sugar 
Invertebrate Cotton Corn Playa Wheat Fallow land beets 

group (N=61) (N=91) (N=90} (N=46} (N=54} (N=22} (N=26) 

Coleoptera 8.7Aa 6.38 5.3BC 2.7DE 3.0DE 1. lE 2.9DE 

Diptera 5.8BCD 8.9AB 9.3AB lO.OA 4.5CD 7.8ABC 5.8BCD 

Hymenopters 0.38 0.8A 0.8A 0.28 0.28 0.28 0.38 

Orthoptera 0. lB 0.3B 0.9A 0.48 O.OB 1. OA 0.28 

Neuroptera 0.4A8 0.3AB O.SA O.OB 0.3AB 0. lAB 0. lAB 

Lepidoptera O.OB 0.2AB 0.2A O.OB 0. lAB O.OB O.OB 

Hemiptera O.OAB 0. lAB 0. lAB O.OB O.OA 0.2A 0.2AB 

Homoptera 0. 1A 0. 3P. O.SA 0.2A 0. lA O.OA 0.6A 

Arachnid O.OA 0. lA O.OA O.OA O.OA O.OA 0. lA 

Total 15.4A 17.2A 17.6A 13.6AB 8.2C 10.4BC 10. 1 BC 

atlaeans in rows with the same letter are similar (P>0.05). 
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Fig. 5. Monthly trends in number of invertebrates/3000 cm2 of 
trap area averaged over all cover types on the Castro and Lamb County 
study areas, 1982 and 1983. 
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Mortality 

There was an estimated loss of 2.0 chicks/brood from hatch to 10 

weeks of age (Fig. 6). Mortality rate of chicks up to 10 weeks in age 

from ~1ay to mid-August was 25.6%. Studies in Nebraska (Baxter and 

Wolfe, 1973), Iowa (Gates and Hale, 1975), and Nichigan (Schick, 1952) 

found mortality rates of 34.0, 42.0, and 48.2%, respectively, for May 

to September. Considering the longer sampling period used in other 

studies, estimated chick mortality on the Texas High Plains appears 

comparable to other regions of the United States. 

Conclusions and Management Implications 

Hicroclimate and invertebrate abundance do not seem to influence 

habitat selection by pheasant broods in the High Plains of Texas. 

Differences in microclimate among cover types were small in most cases 

and were probably not important to pheasant broods. Invertebrates are 

a major part of pheasant chicks• diet (Dalke, 1935; Korschgen, 1964; 

Schick, 1952; Trautman, 1952). Invertebrates provide the protein 

essential for proper growth, especially during the first weeks of life 

(Trautman, 1952). Trautman ( 1952) stated that insect abundance at 

hatching and while chicks are young may be a factor in juvenile 

survival; thus their abundance also may affect habitat selection. 

Vegetation structure appeared to be the major factor affecting 

habitat use by broods. Broods preferred cover that provided almost 

total screening from ground level to 20 em and heavy screening up to 1 

m. Playas, wheat, and sugar beets provided structure most like that 

used by broods. 



25 

8 
"" y - 7.8- 0.4X , r2 = 0.92 

0 7 • 
0 
~ 

.c 

' 
tn 

6 
.:.= 
(.) 

• ·-s;: 

0 5 

I I I I I 
0 1 2 3 4 5 

Age cIa s s 
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August 1982 and 1983. 
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Roadsides, weedy areas, and playas were the most important brood 

cover on the Texas High Plains. Preferential use of roadside cover 

occurred in spite of its scattered and ephemera 1 occurrence in the 

region. 

Development of permanent roads ide cover would benefit pheasant 

broods, but a major obstacle for roadside management would be social 

acceptance of unkept roadsides (Joselyn and Tate, 1972). An education 

program for landowners and informative signs at sites of management 

were effective in gaining acceptance of unmowed roadsides in Illinois 

(Joselyn and Tate, 1972) and would be feasible in this region. 

Joselyn and Tate ( 1972) increased pheasant nesting habitat and the 

number of pheasants hatched by seeding roadsides with bromegrass 

(Bromus spp.) and alfalfa and by delaying mowing. Similar results 

might be obtained on the High Plains by seeding grasses that are 

adapted to the c 1 imate or by allowing some weedy species such as 

fi reweed summercypress or annua 1 sunflower to become estab 1 i shed on 

roadsides. Left undisturbed, these roadsides would provide excellent 

brood cover, nesting cover (Taylor, 1980), and travel lanes that are 

lacking in the region (Guthery et al., 1980). 

Weedy areas do not offer an opportunity for habitat development 

even though they are preferred cover. Weeds are centro lled 

intensively to prevent crop invasion and depletion of soil moisture. 

Fields left fallow under the PIK program were disced regularly or 

sprayed to prevent estab 1 i shment of weeds. Weeds wi 11 become more 

unacceptable in the future as decreasing irrigation (Coomer, 1978) 
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causes a shift to dryland crops, which have a smaller profit margin 

(Bolen and Guthery, 1982). 

Playa basins offer the greatest opportunity for habitat develop-

ment on the Texas High Plains. Whiteside and Guthery (1983) and 

Taylor (1980) noted the importance of playas to pheasants during the 

fall, winter, spring, and summer; use of playas by broods during the 

summer further demonstrates the ring-necked pheasant's dependence on 

playas during all stages of its life history in Texas. 

The Texas High Plains would support substantially fewer pheesant 

without playas (Guthery et al., 1980). This conclusion will become 

even more app 1 icab le as irrigation decreases. Data from roads ide 

counts and flushing transects indicated that broods and adult 

pheasants were more dependent on playas as sources of cover in Lamb 

County compared to Castro County. About 23% less of the cropland in 

Lamb County is irrigated compared to Castro County. Lamb County is 

representative of what Castro County will be like in the future with 

decreasing irrigation. Management must recognize the importance of 

playas if it is to meet the habitat needs of pheasants in the future. 

Playas and roadsides offer opportunities for habitat development 

without the use of valuable cropland (Taylor, 1980). If pheasants are 

to provide esthetic and economic benefits in the future (Whiteside, 

1983), current habitat preservation and improvement efforts first 

should be directed to playas and then to roadsides. 



CHAPTER II 

EFFECTS OF IRRIGATION ON WILDLIFE 
ON THE TEXAS HIGH PLAINS 

Agriculture on the Texas High Plains depends heavily on irriga

tion. Before the 1950's, dryland techniques were used to raise cotton 

and grain sorghum. Improvements in irrigation technology, rising 

prices of farm products, the availability of cheap fuel (Green, 1973), 

and plentiful groundwater made possible a shift to more profitable 

irrigated crops and varieties (corn, wheat, cotton, grain sorghum). 

The shift to irrigated crops benefitted wildlife by increasing 

habitat diversity and food supplies (waste grain). Indirectly, 

irrigation runoff (tailwater) benefitted wildlife by promoting the 

growth of vegetation cover a long collection ditches and in playas 

(Guthery et al., 1982). 

Wildlife may not enjoy these benefits in the future (Bolen and 

Guthery, 1982; Simpson et a 1., 1981), because the conditions that 

fostered extensive flood irrigation no longer exist. Prices of farm 

products are low, fuel costs are rising, and the groundwater source 

(Ogallala Aquifer) is being depleted (Bolen and Guthery, 1982; Coomer, 

1978). New technology will allow limited irrigation to continue, but 

tailwater runoff will be curtailed. 

The objective of this study was to determine the effects of 

decreased irrigation on wildlife of the Texas High Plains. 

28 
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Study Area 

This study was conducted in Castro and Lamb counties in the 

Southern High Plains of Texas (Fig. 1, p. 3). About 83% of the 

cropland is irrigated in Castro County while about 60% is irrigated in 

Lamb County (Texas Crop and Livestock Reporting Service, 1982). About 

92% of cotton, 70% of grain sorghum, and 52% of wheat is irrigated in 

Castro County, while in Lamb County, only 63% of cotton, 35% of grai~ 

sorghum, and 42} of wheat is irrigated (Texas Crop and Livestock 

Reporting Service, 1982). Heavily irrigated grain crops comprise a 

greater percentage of crops in Castro County as compared to Lamb 

County (Table 2, p. 11). Current land use in Lamb County is represen

tative of future land use in Castro County as irrigation declines. 

Methods 

Black-tailed jackrabbits, cottontails, ring-necked pheasants, 

mourning doves, red-winged blackbirds, horned larks, western meadow

larks, and killdeer were counted along roadside routes and flushing 

transects. Counts of these species were made simultaneously with the 

brood counts described in Chapter I using the same methods. Observa

tions were combined over months and years of analysis. 

The mean number of individuals/1.6 km and frequency of occurrence 

on 1.6-km segments were calculated from roadside count data from both 

counties. The means were compared nonparametrically between counties 

by ranking the observations and performing an analysis of variance on 

the ranks (Conover and Iman, 19&1). 

Roadside data were used to calculate indices of species 

diversity, species richness, and equitably (Dickson et al., 1983; 
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MacArthur and MacArthur, 1961; Tramer, 1969) of 25 bird species in 

Castro County and 28 bird species in Lamb County. Values of the 

indices were compared between counties using analysis of variance 

(Dickson et al., 1983) with a randomized complete block design, 

blocking on months. 

Frequency of occurrence and mean number of individuals/km in the 

various cover types in both counties were calculated from flushing

transect data on the 8 species. The means were compared among cover 

types in each county by ranking the observed va 1 ues and performing 

Duncan • s new multiple range test on the ranks (Conover and Iman, 

1981). Average right-angle sighting distance of each species in the 

various cover types was compared across cover types to determine if 

there were differences in observability among cover types. 

Results and Discussion 

Relative Abundance 

Pheasants, cottontails, black-tailed jackrabbits, killdeer, and 

western meadowlarks were more abundant (P < 0.05) and occurred more 

frequently in Castro County than in Lamb County (Table 8). Abundance 

and frequency of occurrence of mourning doves, red-winged blackbirds, 

and horned larks were similar (P>0.05) between counties. 

Although Castro County had a greater abundance of some wildlife 

species than did Lamb County, species diversity and species richness 

of the birds were similar (P >0.05) between counties (Table 9). 

Equitability was greater (P<0.05) in Castro County, indicating that 
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Table 8. Mean number of birds and rnammals/1.6 km and percentage 
frequency of occurrence on 1.6-km segments on the Castro and Lamb 
County study areas, May-August 1982 and 1983. 

Castro (Na = 700) Lamb (Na = 672) 

Total Frequency Frequency 
Species - -animals X SE (%) X SE {%) 

- -

Ring-necked pheasant 833 1.0* 0.5 43.7 0.4 0.5 19.9 

Mourning dove 736 1.2 0. 1 41.7 1. 2 0.1 40.6 

Red-winged blackbird 447 3.3 0.3 28. 1 3.4 0.4 24. 1 

Horned lark 361 0.6 0. 1 20.4 0.5 0. 1 21.0 

Cottontail 217 0.4* 0.0 20.6 0. 1 0.0 6.6 

Black-tailed 
jackrabbit 196 0.4* 0.0 17.6 0.0 0.0 3.9 

Killdeer 180 0.3* 0.0 15.4 0.2 0.0 9.7 

Western meadowlark 180 0.4* 0.0 17.9 0.1 0.0 4.9 

aN = number of 1.6-km segments. 

*P < 0. 05. 



Table 9. Mean bird community characteristics on Castro and Lamb 
County study areas, May-August 1982 and 1983. 

Characteristic 

Diversity 

Richness 

Equitability 

*P <0. 05. 

Castro 

1. 66 

14.38 

0.63* 

32 

Lamb 

1.49 

16.00 

0.55 
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members of the bird population were more evenly distributed a~ong the 

species present in Castro County than in Lamb County. 

Habitat Use 

Right-angle flushing distances were similar (P> 0.05) across 

cover types for each species. The frequency of occurrence of the 8 

species in the various cover types in Castro and Lamb counties (Table 

10) indicated differences in habitat use between counties. Cotton

tails and black-tailed jackrabbits were more abundant (P< 0.05) on 

rangeland and playas in Castro County than in other habitats in this 

county. There was no range land on the Lamb County study areas and 

relative abundance of both species was lower (f< 0.05) in Lamb than in 

Castro County. Playas had the greatest frequency of occurrence of 

cottontails and jackrabbits in Lamb County, although differences in 

relative abundance between cover types were not significant (f> 0.05) 

(Tab 1 e 10). 

Relative abundance of pheasants was similar (P> 0.05) across 

cover types in Castro County (Table 10). Pheasants were most abundant 

(P<0.05) on playas in Lamb County. Wheat and sugar beets also were 

used frequently. 

Horned larks prefer areas with large amounts of bare ground as 

seen in their habitat selection in both counties. They occurred 

frequently in sugar beets, cotton, and fallow fields in Castro County 

(Table 10). In Lamb County, where sugar beets were not grown, they 

were abundant in cotton and fallow fields. There were few sightings 

in playas in either county. 
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Table 10. Mean number of birds and mammals/km and percentage 
frequency of occurrence on 0.8-km walkino transects on the Castro and 
Lamb County study areas, May-August l982~and 1983. 

Castro Lamb 

Freq- Freq-
Cover 

Na 
uency uency 

Species type No./km (%) Na No./km {%) - -

Black-tailed Range 61 3.81Ab 83.6 
jackrabbit Playa 102 1.358 52.0 109 0. 17A 11.9 

Fallow 63 0.34C 17.5 81 0. llA 7.4 
Wheat 78 0.24C 7.7 65 0.08A 6.2 
Other 305 0. 18C 10.2 312 0.06A 4.5 

Cottontail Playa 102 0.56A 30.4 109 0.25A 18.4 
Range 61 0.55A 39.3 
Soybeans 30 0.218 13.3 34 0. l5AB 8.8 
Cotton 62 0.06BC 4.8 128 0.05AB 3. l 
Other 354 0.03BC 2.5 296 0.04AB 4.1 

Ring-necked Playa 102 0.32A 18.6 109 0.33A 22.9 
pheasant Wheat 78 0.24AB 14. 1 65 0.138 7.7 

Sugar Beets 64 0. 16BC 9.4 
Corn 130 0.02CD 1.5 127 0.018 0.8 
Other 235 0.05CD 2.6 308 0.018 l. 0 

Horned lark Sugar beets 64 0.33A 15.6 
Cotton 62 0.22BC 6.5 128 0.53A 21.1 
Fallow 63 0. 16AB 1 l • 1 81 0.58A 21.9 
Playa 102 0. 1 OBC 3.9 109 0. lOAB 0.9 
Other 318 0.06BC 2.8 249 0.018 5.2 

Western Playa 102 0.44A 20.6 109 0.29A 15.6 
meadowlark Sugar beets 64 0.23AB 15.6 

Wheat 78 0. 19AB 7.7 65 0.028 1.5 
Range 61 0. 14BC 9.8 
Other 304 0.03C 2.8 393 0.018 0.5 

Red-winged Playa 102 1.64A 23.5 109 3.92A 42.2 
blackbird \~heat 78 0.44A 16.7 65 0.488 15.4 

Corn 130 0.05B 2.3 127 0.038 0.0 
Other 299 0.018 1. 3 266 0.068 1. 5 

Mourning dove Playa 102 0.20AB 8.8 109 0.94A 15.6 
Wheat 78 0.26A 7.7 65 0.40AB 9.2 
Fallow 63 0. lOABC 7.9 81 0.05AB 3.7 
Other 366 0.04BC 1. 4 312 0.04AB 2.6 
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Table 10. {Continued) 

Castro Lamb 

Freq- Freq-
Cover 

Na 
uency uency 

Species type No./km {%) Na No./km {%) - -

Killdeer Playa 102 0.26A 13.7 109 0.62A 18.4 
Fallow 63 0.22A 15.9 81 0.06AB 4.9 
Cotton 62 0.068 4.8 128 0. lOAE 7.0 
Other 382 0.018 0.5 249 0.038 2.8 

aN = number of 0.8-km transects walked. 

bMeans of specified species in specified area with the same letter are 
similar (P > 0.05). 
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Western meadowlarks occurred frequently in a 11 cover types in 

Castro County (Table 10). Relative abundance was greatest (P< 0.05) 

in playas in Lamb county, with few sightings in other cover types. 

Red-winged blackbirds occurred with similar (P> 0.05) relative 

densities in playas and wheat in Castro County, while in Lamb County 

they occurred at higher (P<O.OS) relative densities in playas than 

other habitat types (Table 10). 

Mourning doves used many habitats, occurring with similar 

( P > 0. 05) re 1 at ive abundance in a 11 cover types in both counties 

(Table 10). Killdeer also occurred frequently in many cover types. 

They often were found in fields with irrigation water in the furrows. 

A 11 species, excluding horned larks, were found frequently in 

playas in both counties (Table 10), indicating that playas are 

essential habitat. Each species al$0 used other cover types, which 

undoubtedly provide some food or cover needs, but playas were a common 

denominator in habitat selection of most species. Johnson (1977) 

noted that 77% of the 166 southwestern birds studied were partially 

dependent on riparian habitat. 

Conclusions 

The data indicated that a 23% decline in the percentage of crops 

irrigated was associated with declines in the abundance of ring-necked 

pheasants (60%), cottontails (75%) killdeer (33%), and western meadow

larks (75%). Although black-tailed jackrabbits were less abundant 

( p < 0. 05) in Lamb County than in Castro County (Table 8), this result 

may be misleading because rangeland was unavailable in Lamb County. 

However, in playas, fallow fields, wheat, and other habitats, the 
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frequency of occurrence of jackrabbits was higher in Castro than in 

Lamb County (Table 10). 

Conversely, the diversity and richness of the avian communities 

seemed unaffected by the degree of irrigation (Table 9}. Like\'lise, 

mourning doves, red-winged blackbirds, and horned larks were equally 

abundant in both counties (Table 8). These species tended to occur at 

densities 2-3 times higher on playas in Lamb County than in Castro 

County (Table 10). 
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