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AbShCt 

Firelinc intensity (kW/m) was measured on 61 plots of weeping 
lovegrass [Eragmstis cum& @chrad.) Nces.] and toboqrass 
[wuorio nu&a (Bucki.) Renth.] burned M beadfirer and backfires 
during late winters of 1982 and 1983 in western Texas. Relative 
humidity, air temperature, wind speed, soil moisture, soil tempen- 
ture, and fuel moimture were measured at time of burning. Vegeta- 
tion response was based on plant yield, plant height, and number of 
seed stalks. Plant responses were not correlated with fireline inten- 
sity or any of the environmental parameters measured. Although 
fireline intensity is an important fire behavior measurement, high 
fireiine intensities did not cause a negative impact on either weep 
ins lovegrass or tobosagmss. Therefore, range managers can con- 
duct high intensity fires to damage or burn down shrub8 and not 
damage these grasses. 
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Fire intensity is a commonly used term in prescribed fire litera- 
ture. Virtually every vegetative response associated with prescribed 
fire or wildfire has been attributed to tire intensity (Wright and 
Bailey 1982). The hypothesis that a hot, intense, fast-moving fire 
results in more damage to grasses compared to a less intense, 
slow-moving fire has not been adequately tested in grassland 
communities. 

Byram (1959) defined fireline intensity as heat released per unit 
time per unit length of fire front. Numerically, fireline intensity 
(kW/m) is the product of available fuel (kg/m*), heat yield of the 
fuel (kJ/ kg), and the forward rate of spread of the fire front (m/ s). 
Therefore, fireline intensity integrates several important character- 
istics and is useful in predicting ftre behavior. 

Previous conclusions about the effect of fire intensity on her- 
baceous vegetation in grasslands have been based on artificial 
ratings of fire intensity. Blaisdell(1953) and Conrad and Poulton 
(1966) rated fire intensity based on the quantity of stems remaining 
or to the general level of tine fuel consumption after burning. These 
observed fire intensities were positively correlated to plant dam- 
age. However, Wright and Klemmedson (1965) observed that cer- 
tain leafy bunchgrasses died following fire regardless of apparent 
intensity of the passing tire. The objective of this study was to 
measure a range of tireline intensities and determine the subse- 
quent effect on yield, plant height, and number of seed stalks for 2 
grasses in west Texas. 

Materials and Methods 

Weeping lovegrass [Eragrostis curvulu (Schrad.) Nees.] plots 
burned in 1982 and 1983 were 5 km north of Brownfield, Texas, at 
1,000 m elevation. Climate of the area is warm, temperate, sub- 
humid, continental with mean annual precipitation of 47 cm. Soil 
is an Amarillo loamy fine sand (Aridic Paleustalf) with caiiche at 
1.2 to 1.8 m (Miller et al. 1959). Study plots were located in a 
relatively homogeneous, ungrazed, decadent stand established in 
1976. 

Tobosagrass [Hiluriu muticu (Buckl.) Benth.] plots were 11 km 
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southeast of Gail, Texas, at 800 m elevation and were protected 
from grazing throughout the study by an electric fence. Average 
annual precipitation is 44 cm and the soil is classified as a Stamford 
clay (Typic Chromustert) (Dixon 1975). 

Sixty-one plots were burned from 2 February to 15 April 1982 
and from 14 March to 28 April 1983. Seventeen plots were burned 
as headfires and 10 plots as backfires in weeping lovegrass. 
Twenty-two plots were burned as headtires and 12 as backfires in 
tobosagrass. The minimum plot size was 20 by 20 m. Fires were 
ignited under a variety of weather conditions to produce a wide 
range of fireline intensities (Clark 1983). 

Standing crops of fine fuel were estimated by clipping ten, 
0.25-mr quadrats in weeping lovegrass and fifteen, 0.0625-mr 
quadrats in tobosagrass adjacent to the fire run in each plot. 
Samples were oven dried at 600 C to a constant weight, then 
weighed to the nearest 0.1 g. Heat yield of fine fuel was determined 
from duplicate subsamples in an oxygen bomb calorimeter. A final 
reduction correction of 23.9 kJ/ kgl%MC (MC = weighted mois- 
ture content) was made to account for the difference between heat 
content determined in the laboratory with ovendry samples and 
the additional moisture contained in each fuel component during 
test fires (Van Wagner 1973). Rate of fire spread was determined by 
photographing the spreading fire with infrared film using metal 
stakes to mark distances (B&ton et al. 1977). Byram’s fireiine 
intensity was calculated as the product of tine fuel, heat yield, and 
rate of fire spread. 

Soil samples were taken from the surface 5 cm at 5 random 
locations per plot and placed in airtight cans prior to each bum. 
The samples were weighed, then dried at 105“ C for 48 hr and 
reweighed. Soil water contents were determined gravimetrically. 
Soil and grass crown temperatures were measured with soil ther- 
mometers 1 cm below grass crowns in 5 randomly located plants 
prior to burning. Readings were taken after a IO-minute equilibra- 
tion period. Fuel moisture samples were taken prior to each bum 
and weighed in the field. Samples were then oven dried at 60“ C for 
48 hr and reweighed. Fuel moisture was expressed as a percent of 
the dry weight. Air temperature and relative humidity were deter- 
mined within 3 min of ignition with a sling psychrometer (Anon. 
1959). Wind speed at 2 m was measured with a totalizing ane- 
mometer (Clark et al. 1981). 

Grass responses were estimated after 1 growing season. Fifteen 
0.0625-mr quadrats were randomly located in each tobosagrass 
plot. The height of the tallest leaf was measured and number of 
seedstalks was counted in each quadrat. Vegetation was then 
clipped 1 cm above the soil surface. Ten, 0.25-mr quadrats were 
similarly located and sampled in the weeping lovegrass plots. Sam- 
ples were dried at 60” C until weight was constant then weighed to 
the nearest 0.1 g. 

Percentage change in basal area was measured on weeping love- 
grass plots that were burned in 1982. Ten quadrat locations were 
permanently marked in each plot. Initial basal area was measured 
after each bum to minimize fuel continuity disturbance. Residual 
crown stubble was sufficient to obtain prebum basal area. Black- 
and-white, overhead photographs were made of each quadrat. 
Photographs were retaken after clipping at the end of the growing 
season. Five randomly placed lines were drawn through each print 
and basal area was measured by line intercept method. Percentage 
change in basal area was calculated from the difference in the initial 
and final measurements. Basal area measurements were not made 
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Table 1. Flreline intensity end plant responees to spring bums of tobose- 
grass conducted in weat Texas.1 

Bum Yield Intensity 
date (kg/ ha) (kW/ m) 

SCCdStalk 

number 
(No./ms) 

Height 
(cm) 

Table 2. Fireline intensity and plant responses to spring burns of weeping 
lovegrass conducted in west Texas.1 

Headfires 

3113182 2089 (2271 
3j 13’ 
3119 
3/ 19 
3119 
3119 
3120 
3120 
3120 
3127 
3127 
3127 
3127 
3115183 
3115 
3115 
3118 
3/18 
3/18 
3131 
3131 
4119 

2360 
3888 
2176 
2418 
3156 
2386 
2185 
3735 
2737 
2850 
3127 
1821 
1406 
1563 
2037 
1399 
2273 
1298 
1413 
12% 
549 

ii94j 5223 
(267) 4752 
(245) 1649 
(211) 2908 
(314) 3576 
(163) 85 
(248) 1083 
(480) 1424 
(194) 392 
(255) 591 
(281) 1273 

(84) 992 
(145) 1597 
(116) 302 
(337) 558 
(145) 646 
(242) 438 
(127) 170 
(175) 4453 
(151) 8036 
(53) 1893 

3113182 2997 
3113 2971 
3119 2591 
3119 2291 
3119 3223 
3120 3199 
3127 2601 
3/ 15/83 1111 
3115 1033 
3/18 595 
3131 1673 
4119 756 

(234) 
(349) 
(166) 
(141) 
(354) 
(226) 
(169) 
(165) 
(92) 
(98) 

“(Ez; 

40 
84 
44 
2 (3) 

(5) 
84 (10) 
24 (4) 

:; (g; 
76 (6) 

;: (ii; 
92 (9) 

39 (2) 
40 (1) 
47 (2) 
36 (2) 
36 (2) 
34 (2) 

2 I;; 
43 (2) 
42 (2) 
43 (2) 
41 (2) 
40 (I) 

12 (4j 16 iij 
22 (2) 
18 (2) 

40 19 iij 
48 (7) 22 (1) 

z ($i 
2l (I) 
20 (1) 

40 (7) 21 (1) 
4 (2) 17 (I) 

BidtiltS 

108 36 
101 56 
61 16 

103 64 
130 68 
51 44 
41 53 
63 20 
60 
53 2: 

125 40 
97 0 

(6) 42 
(8) 44 
(3) 40 
(5) 31 
(9) 38 

I? 45 37 
(9) 37 
(3) 
I;; )i 

(0) 17 

Bum Yield Intensity 
date (kg/ ha) (kW/ m) 

Seedstalk 
number 

(No./ m*) 
Height 
(cm) 

2/10/82 
2110 
2110 
3115 
3117 
3117 
3/18 
3/18 
3/18 
412 
41 I5 
4115 
3/ 14/83 
3120 
4125 
4128 
4128 

3/ 17182 
3118 
412 
4115 
4115 
3114 
3120 
4125 
4128 

Headfires 

1644 (290) 5569 128 (71) 84 (IO) 
1667 (295) 5824 80 (13) (4) 
1894 (240) ;E 116 (24) 

:: 
(2) 

1544 (164) 52 (10) 77 (3) 
1297 (95) 2046 8 (2) 
1191 (203) 1278 48 (15) 

;; (2) 
(3) 

2060 (205) 67 56 (10) 75 (4) 
1395 (187) 191 40 68 (2) 
1597 (198) 527 16 

I:; 
776 (3) 

811 (138) 1889 48 (19) (4) 
772 (125) 1159 72 (14) 71 (3) 
918 (120) 2194 75 (3) 

1419 (88) 371 :: (1’:; 60 1094 (65) 1331 80 (16) 64 I;; 
766 (103) 12603 112 (20) 53 (2) 

1456 (135) 804 84 (19) 59 (2) 
1138 (131) 3146 60 (19) 56 (1) 

Backfires 

1623 (137) 121 20 (8) 71 (2) 
1016 (105) 112 16 
518 (65) 202 4 

::; :: (3) 
(2) 

801 (127) 474 48 (8) 79 
*z (I’:; 366 117 E! (1’:; 66 70 I:; 

(2) 
:: ,s:; 292 159 96 36 (12) 

(29) 
49 55 (5) 

980 (100) 223 32 (7) 61 
4128 1131 (205) 199 60 (20) 63 (3) 
‘Standard errors are shown in parentheses. 

IStandard errors arc included in parentheses. 

Table 3. Basic stetisttcs of headfires and backfires in tobomgmw end weeping lovegreas for burns conducted in weat Texas in 1982 and 1983. 

Parameter Mean 
Headfires (n=22) 

Std. Min. 
JAY. 

Tobosagrass 

Max. Mean 
Backfires (n=12) 

Std. Min. 
DW. 

Max. 

Soil moisture (%) 15 5 9 26 14 5 9 25 
Soil temperature (C) If 4 9 21 17 4 9 21 
Relative humidity (%) 42 25 11 97 34 19 II 70 
Air temperature (C) 18 8 7 33 . 20 7 5 33 
Wind speed (km/ hr) 19 11 8 53 21 11 II 50 
Fuel moisture (%) 26 8 15 42 23 6 16 37 
Intensity (kW/m) 2034 2047 85 8036 83 31 41 130 
Rate of spread (m/min) 13 13 1 55 1 0 0 1 

Parameter Mean 

Soil moisture (%) 8 
Soil temperature (C) 16 
Relative humidity (%) 37 
Air temperature (C) 21 
Wind speed (km/ hr) 19 
Fuel moisture (%) 19 
Intensity &W/m) 2660 
Rate of spread (m/ min) 16 

Headfiies (n=17) 
Std. Min. 
DW. 

3 3 
5 7 

27 12 
10 -3 
8 6 
9 7 

3075 67 
15 1 

Weeping Lovegrass 

Max. Mean 

:: 7 
17 

93 29 
30 23 
39 20 

12;: 19 
226 

51 1 

Backfires (n= 10) 
Std. Min. 
JAY. 

3 3 
5 6 

19 12 
9 I 
6 16 
9 7 

119 112 
1 1 

Max. 

12 
23 
63 
36 
36 
35 

474 
3 
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