
Only minimal accuracy is sacrificed by 
the elimination of cellulose. It appears 
that the three-variable equation with 
time of sampling, ADF, and hemi- 
cellulose would have more application 
considering the additional time and 
expense needed in the laboratory analy- 
sis for cellulose. 

A summative equation based on the 
assumption that individual chemical 
factors additively limit nutritive value 
of a feed has also been proposed by 
Goering and Van Soest (1970). How- 
ever, their equation includes cell con- 
tents, estimated digestion, coefficient of 
cell walls, and metabolic fecal losses 
which require considerable more time 
and expense in obtaining an estimate of 
digestibility. Campbell and Dotzenko 
(1975) produced a surnmative equation 
for pasture forages in northeastern 
Colorado that is similar to the one 
presented by this study. Although their 
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equation showed higher correlation to 
NDDM, it would be restricted in its 
use because of the limited number of 
pastures sampled, as well as being from 
the same general locality. By in- 
creasing the number of pastures sam- 
pled at several locations over a wide 
area, some of the accuracy in predicting 
lVDDM was lost in this study; but the 
application of this predictive equation 
could now encompass a greater range 
of irrigated pastures in Colorado. 
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Highlight: Nests of ground-nesting lark sparrows were censused 
on seven different ages of burns in a honey mesquite- tobosagrass 
community in central Texas. Number of nests were negatively 
correlated with percent cover of tobosagrass. Nests were found in 
tobosagrass that averaged at least 32%, but no more than 55% 
cover. Breeding densities were highest in the most recent burns 
and declined with increasing litter build-up due to large areas 
being covered by decadent stands of matted tobosagrass. Clutch 
sizes for this study averaged 3.7 eggs per nest. 

Little information has been published on the effects of various 
range management practices on nongame wildlife (Buttery and 
Shields 1975). In Texas, lark sparrows (Chondestes gram- 
mucus) are one of the most common ground-nesting songbirds 
associated with mesquite grasslands (Oberholser 1974). Pre- 
scribed burning has been shown to be an effective method in 
managing the honey mesquite (Prosopis glandulosa var. 
glandulosa) -tobosagrass (Hihiu muticu) community (Wright 
1972). A study was undertaken in the spring of 1975 to 
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determine the response of ground-nesting and ground-feeding 
lark sparrows to prescribed fire on seven different ages of bums. 

Study Area and Methods 
The study area was located on the Renderbrook-Spade Ranch, 32.2 

km south of Colorado City, Texas. Average precipitation is 48.2 cm 
per year. Slopes range from 0 to 3% on a Stamford Clay soil. Vegeta- 
tion is dominated by tobosagrass, buffalograss (Buchloe ducfyloides), 
and annual broomweed (Xunthocephalum dracunculoides), with an 
overstory of honey mesquite and scattered lotebush (Ziziphus obtusi- 
foliu) . 

Areas burned in seven different years were used to evaluate lark 
sparrow nest sites and establish breeding densities. They included 
areas burned in 1969 (109.7 ha), 1970 (57.1 ha), 1971(60.2 ha), 1972 
(123.1 ha), 1973 (71.2 ha), 1974 (73.2 ha), and 1975 (91.1 ha). 

Nest searches were conducted during the spring of 1975 from June 
10-17 by walking three random transects totaling a distance of 2,000 
m in each treatment. Transects were restricted to tobosa flats or large 
areas of unbroken topography where fire had its greatest influence. 
The King strip census method (Hayne 1949) was used to count the 
number of nesting lark sparrows. The effective flushing distance along 
each transect or census line was estimated to be 2 m on either side of 
the observer. This resulted in a total area census of 1.9 acres (0.82 ha) 
per treatment. 

Vegetational characteristics of the burned areas were recorded using 
plant height, frequency, and percent cover. These measurements were 

283 



centimeter. Percent cover estimates were checked using a ten-point 
frame. Plant height, frequency, and percent cover were also taken at Fig. 2. 
each nest site. Lark sparrow nests were centered within a 4-m? plot 

The 1975 burn where lark rparrow nesting densiries were highest due ,O 

with plant measurements recorded in each I-m” quadrat. 
ln! adequate inrersPerri”n Of firasv fIreus for nem’ng and “hen *Teas for 
foraying. 

The type of vegetation that served as the actual nest site was 
recorded along with the number of eggs per nest. The direction that 1). Six nests were found within the 1969 bum census lines and it 
each nest opening faced was noted to determine if lark sparrows orient appeared that more nest sites were available; however, it may 
the nest to take advantage of shade from grasses during the wmnerpart 
of the day. 

have been the lack of open areas for feeding that influenced 

Several nonparametric tests were used to evaluate the data. 
nesting densities. At the time of the study, the 1969 bum was 6 

Spearman’s Rho Test (Conover 1971:24X) was used to test for 
years old and litter build-up and decreased grass production had 

comelations between plant measurements and the number of nests 
approached that of controls. Wright’s (1972) studies in this area 

found in each treatment. It was ASO used to compare cover relation- 
of Texas showed that tobosagrass production increases for up to 

ships between treatments and nest sites. The Mann-Whitney Test 
5 years following burning, when equilibrium is reached. This 

(Conover 1971:224) was used to compare plant height and percent 
increase is due to the removal of litter following burning 

cover between treatment sites and nest sites. (Wright 1969). 

Results and Discussion 
The 1975 bum was located in a stand of tobosagrass similar to 

conditions which then existed in the 1969 bum. This fire 
Breeding densities (Pairs/acre) of lark sparrows (Table 1) 

were highest in the most recent bums and decreased with 
occurred under ideal weather conditions; however, due to early 
spring rains many green forbs were present to interfere with the 

increased litter build-up and waning grass production due to combustion of low-volatile grass fuels. The result was a 
large areas being taken over by old decadent stands of tobosa- “cool,” patchy bum which left many areas untouched by the 
grass. 

Tobosagrass occurred with the highest frequency (mean = 
fire. This burn had the highest number of nests where many 

80.0%) and percent cover (mean = 50.6%) for all treatment 
open, burned areas remained for foraging and ample, stemmy 

sites; therefore tobosagrass was considered the dominant plant 
tobosagrass existed in the unburned areas for nest sites (Fig. 2). 

No correlations were found between plant height and fre- 
which could affect nest site selection. Buff&grass, the next quency data and the number of nests found in each bum. An 
most frequent plant, occurred 42.1% of the time. Correlation examination of height and coverdata also showed no significant 
tests revealed a negative association (P<O.Ol) between the differences between burns and nest sites. 
number of nests found and the percent cover of tobosagrass in Lark sparrows did select nest sites within a very limited cover 
each bum (Table I). The 1969 bum had the highest cover range (Table 1). Nests were found in tobosagrass cover aver- 
measurements where tobosagrass was thick and matted down aging at least 32.1% but no more than 55.4%. A positive 
with few open areas available for foraging lark sparrows (Fig. correlation (P<O.Ol) was found between treatment cover and 

nest site cover of tobosagrass with nest cover averaging higher 
Table 1. Lark sparrows nesting densities and tobosagrass cover (%) in in older bums. 

treatments and at nest sites. Out of 79 lark sparrow nests found in all burns, 65 (82.3%) 

Year of Numberof Tobosa co, (%) were built in tobosagrass, I2 (15.2%) in buff&grass, and 2 
Numberof 

bum st.9acre painiacre Treatment Nest site 
(2.5%) in purple threeawn (Arisfidapurpurea). Nests located in 

1969 6 3.0 77.5 
tabosagrass were generally built on the edge of a tuft of grass 

55.4 
1970 4 2.0 58.2 44.1 

with one half of the nest constructed with smaller stems and the 

1971 9 4.6 49.4 35.4 other half composed of taller tobosagrass stems. Wiens (1974) 

,972 6 3.0 53.8 37.3 indicates that ground-nesting grassland birds may be required to 
1973 12 6.1 46.8 39.7 spend significant periods of time on the nest shading the young. 
1974 19 9.6 39.0 33.6 
1975 23 11.6 29.6 32.1 

In this study, 56 (86.2%) nests located in tobosagrass had the 
more exposed half of the nest facing northeast, away from the 



path of the midday sun and away from the predominant spring 
wind and rain. This may suggest that nesting lark sparrows 
oriented the nest to take advantage of the protection offered by 
taller tobosagrass. 

No differences in clutch sizes between burns was noted with 
the number of eggs averaging 3.7/nest for the study. 

Management Suggestions 

The methods for conducting prescribed burns in honey 
mesquite-tobosagrass communities as described by Wright 
(1972) should generally benefit ground-nesting lark sparrows. 
Fires are set early in the spring before the arrival of breeding 
pairs. The 5- to 8-year burning frequency to rejuvenate tobosa- 
grass stands for grazing purposes should also increase the 
number of open forage areas for lark sparrows compared to pre- 
bum levels. 

“Hot” fires may be detrimental to lark sparrows the year of 
the bum. The 1974 bum was a hot fire; and although no observa- 
tions were made on nesting birds at the time, it is assumed that 
hot fires would reduce the number of potential nest sites by 
consuming all grass material. A year after the 1974 bum, 
enough grass production had taken place to provide nest sites 
approaching the 1975 cool fire levels. 

Lark sparrows are shrubland birds (Wiens and Dyer 1975) 

and require woody plants for perches and they will often nest in 
the lower branches of shrubs and trees. Complete removal of 
woody plant species by fire or mechanical means of brush 
control would have a harmful effect on lark sparrow dis- 
tribution. 
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