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The Survival of Velvet Mesquite (Prosopis 
juliflora var. velu tina) After Fire1 

JOHN BLYDENSTEIN 

C. L. Pa,& Forestry Foundation8 Fellow, Department of 
Agronomy and Range Ma’mgement, University of Arixorza, 
Tucson, Arizona, 

Fire can affect plant distribution 
through the differential effect it 
has on the various species and life- 
forms found in a plant community. 
On this basis many ecologists have 
concluded that natural wildfires 
were formerly a major factor in 
controlling brush species and pre- 
venting their spread over the 
grasslands they have invaded in so 
many places in recent times. Vari- 
ous opinions exist, however, on the 
importance of fire as a factor in 
the control of the original range of 
mesquite within the desert grass- 
land. 

In recent times, broadcast burn- 
ing has been developed as a valu- 
able tool in controlling many nox- 
ious plants on the range. But again 
little is definitely known concern- 
ing the effect of fire on mesquite or 
the possible value of fire as a tool 
in clearing mesquite-infested grass- 
lands. 

The role of fire in restricting 
mesquite to its original range along 
the drainages in much of the desert 
grassland has been discussed by 
many authors. As early as the be- 
ginning of the last century Mi- 
chaux (1805), based on his experi- 
ence from travels in the Midwest, 
mentions the possibility of wild- 
fires as the cause of the treeless 
prairies of New Mexico. At the 
beginning of this century several 
investigators in the southwestern 
United States concluded that fires 
were a factor in keeping mesquite 

1Published as Arizona Agricultural Ex- 
periment Station Technical Paper No. 
4.26. This article is based 0’12 a thesis 
submitted by the writer in partial fulfill- 
ment of requirements for the degree of 
Master of Science at the University of 
Arizona, Tucson, Arizona. 

from spreading over the grassland 
(Bray, 1904,1906 ; Thornber, 190’7, 
1910; Cook, 1908 ; Griffiths, 1910). 
Others, however, do not agree with 
this view. Leopold (1934) men- 
tions reports by early settlers indi- 
cating the lack of sufficient fuel to 
carry extensive fires at the lower 
elevations affected by mesquite in- 
vasion. Clements et al. (1932) 
state that shrubs owe their victory 
over grasses to their ability to 
sprout from roots after fire. All- 
red (1947) agrees with this opin- 
ion and mentions that some of the 
most constantly recurring fires in 
Texas today occur where mesquite 
is densest. 

The use of fire as a tool in the 
control of mesquite on infested 
ranges is not advocated in most of 
the recent publications (Parker, 
1945 ; Fisher, 1950, 1952; Fisher, 
et al., 1951; Glendening, 1952) 
which recommend either mechan- 
ical or hand methods or chemicals. 
Humphrey (19’49, 1952)) however, 
suggests fire as a means of con- 
trolling mesquite and cites mortal- 
ity rates between 10 and 50 per- 
cent in various experimental fires. 
Other experimental burns were 
carried out by Fisher (1947) and 
Glendening and Paulsen (1955). 
Fisher burned an area infested 
with honey mesquite (Prosopis ju- 
liflora var. glandulma) in Texas 
for two years successively in Feb- 
ruary. This treatment killed 31 
percent of the seedlings but none 
of the older plants. Glendening 
and Paulsen burned a desert grass- 
land area in the spring and re- 
corded a mortality rate of 52 per- 
cent among individuals smaller 
than l/z” basal diameter; 15 per- 
cent of the plants larger than this 
were killed. 

Methods of Study 
The present study was designed 

to determine the effect of a winter 
and summer burn respectively on 
various size-classes of velvet mes- 
quite (PrqsopG juliflora var. velu- 
tina). Two areas were located, one 
where a fire occurred during De- 
cember in the dormant winter sea- 
son; a second where a fire burned 
in June when the plants were in 
full leaf and flowering was com- 
plete. 

Size-classification on a uniform 
area was considered to be the near- 
est equivalent to age groups, as 
mesquite possesses rather indeter- 
minate annual growth rings that 
do not permit more accurate dat- 
ing. Six size-classes were recog- 
nized based on basal diameter of 
the main stem: 0 - l/z inch, l/z - 1 
inch, 1 - 2 inch, 2 - 3 inch, 3 - 4 inch, 
and over 4 inches. Most of the 
trees in this last classification did 
not measure over 5 inches. Under 
natural conditions it is estimated 
that mesquite develops to a l-inch 
diameter in 5 to 10 years. 

Classification as to severity of 
damage was based on a combina- 
tion of damage to the topgrowth 
and sprouting from the adventi- 
tious buds at the root crown. Six 
damage-classes were recognized : 
class 1 included all trees that 
showed no crown damage and no 
sprouting ; class 2 showed no 
sprouting but some crown damage ; 
class 3 showed sprouting from the 
root crown but little evidence of 
crown damage ; class 4 showed both 
sprouting and extensive crown 
damage ; class 5 included all trees 
with complete topkill but surviv- 
ing through sprouts from the root 
crown ; class 6 showed complete ’ 
topkill and no evident sprouting 
from the base, the plants were ap- 
parently dead. 

Mesquites were counted in plots 
located at random over the study 
areas, and all individuals in each 
of these plots were recorded in 
their proper size and damage class. 

Description of the Study Areas 
An area burned during the win- 

ter was located at the Page- 
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Trowbridge Experimental Ranch 
of the University of Arizona near 
Oracle, Pinal County, Arizona, at 
an elevation of 3,500 feet. Topog- 
raphy of the ranch is slightly dis- 
sected with a gentle slope to the 
west. Precipitation falls mainly 
during two rainy seasons in July- 
September and December-March, 
and averages 14 inches per year. 
The vegetation is predominantly 
perennial grasses of which three- 
awns (Aristida spp.) and Roth- 
rock grama (Bouteloua rothrockii) 
are dominant. Of the shrubby spe- 
cies mesquite, burroweed (Haplo- 
pappus tenuisectus) and buck- 
wheat (Eriogonum wrightii) are 
the most important. The area has 
been only lightly grazed at inter- 
mittent intervals since fencing was 
completed in 1940. A portion of 
the ranch was broadcast burned on 
December 23, 1955 to evaluate the 
effect of fire during that season on 
mesquite. The burned area was 
sampled in March, 1957 at the start 
of the second growing season after 
the fire. 

Table 1. Effect of fire oln velvet mesquite. Data 
bridge Ranch. 

Damage- 
classes 

Size-cla.sses, basal diameter 

r&y2 )) l/z-l” l-2” 2-3” 3-4” over 4” Totals 

No topkill, 
no sprouting 

Part topkill, 
no sprouting 

No topkill, 
sprouting 

Part topkill, 
sprouting 

Total topkill, 
sprouting 

Dead 

0 4 19 10 13 17 63 

0 0 0 1 3 1 5 

1 1 5 3 3 3 16 

2 4 9 10 1 0 26 

60 20 9 3 1 1 94 

1 1 0 0 0 0 2 

Totals 64 30 42 27 21 22 206 

rz0.824 r2=0.679 b~0.84 

Of the 206 trees of various sizes in 
the sample on the winter burn only 
two individuals were completely 
killed, for an overall mortality rate 
of 1 percent. The dead individuals 
were less than 1 inch in basal di- 
ameter. Mortality within this size 
group was 2 percent. 

To evaluate the effect of a sum- 
mer burn an area was located south 
of Patagonia, Santa Cruz County, 
Arizona, at an elevation of 4,500 
feet. Topography of this area is 
rough with a shallow, rocky soil 
and deep drainages cutting into 
the sloping hillsides. Rainfall is 
similar to that on the Page-Trow- 
bridge Ranch. The vegetation is 
classified as desert grassland with 
curly mesquite (Hilaria belangeri) 
as the dominant perennial grass, 
but grazing pressure has allowed 
the invasion of many herbaceous 
and shrubby w e e d s . Invading 
shrubs include mesquite, false mes- 
quite (Calliandra eriophylla), and 
wait-a-minute bush (Mimosa biun- 
@era). An accidental fire burned 
the area in June, 1956 after the 
foliage of mesquite was fully de- 
veloped and flowering was com- 
plete. Sampling was done in April, 
1957, less than one complete season 
after the fire. 

The sample taken on the summer 
burn included 171 trees. Nine of 
these were killed for an overall 
mortality of 5 percent. All the 
dead plants again fell within the 
smaller size-classes, the majority 
being in the 0 to $&inch class. In 
this class mortality was 8 percent. 
It is possible that some dead indi- 
viduals were overlooked on either 
burn since fire may consume the 
above-ground portion of the plants 
completely, and when no sprouting 
occurs, little evidence of the plants 
remains. 

Results and Discussion 
The results of the study are 

summarized on a basis of damage 
by size classes in Tables 1 and 2. 

Although differences between the 
two widely separated areas pre- 
clude certain comparisons of the 
results of the fires during the dif- 
f erent seasons, several conclusions 
can be drawn from the results 
which are valid for both burns. 
Mortality in all cases was restricted 
to plants with a basal diameter un- 
der 1 inch with the majority of the 
dead trees less than 1/ inch in di- 
ameter. In this respect, it is im- 
portant to note the large percent- 
age of trees which survived only 
through basal sprouting after a 
complete topkill by the fire. This 

winter burn on PageTrow- 

has the effect of increasing the 
number of individuals with basal 
stem ‘diameters under l/z inch and 
indicates the possibility of higher 
mortality rates after recurrent fires 
on the same area. 

A high degree of correlation be- 
tween tree size and amount of fire 
damage was indicated by the re- 
sults as tabulated, and linear re- 
gression and correlation coefficients 
were calculated from the data ac- 
cording to standard statistical pro- 
cedures. The linear correlation co- 
efficients r for winter and summer 
burns equalled 0.824 and 0.816 re- 
spectively, indicating a strong in- 
verse relationship between the two 
variables plotted-the larger the 
size of the tree, the less the dam- 
age recorded. The linear regression 
coefficients b for winter and sum- 
mer burns equalled 0.84 and 0.89 
respectively, indicating that for 
each increase in size an almost 
equivalent decrease in damage was 
recorded. More than half of the 
trees over 1 inch in basal diameter 
showed no damage, but of the 
plants under 1 inch, over two- 
thirds showed total topkill but 
survived through sprouting. Corn- I 
parison of results between seasons 
shows that this correlation holds 
true for either season of burning. 

The results appear to support 
the theory that fire was one of the 
factors preventing the spread of 
mesquite over the desert grassland 
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Table 2. Effect of fire) on velvet mesquite. Data from it summer burn on area 
south of Patagonia. 

Damage- 
classes 

No topkill, 
no sprouting 

Part topkill, 

no sprouting 
No topkill, 

sprouting 
Part topkill, 

sprouting 
Total topkill, 

sprouting 
Dead 

Totals 

Size-classes, basal diameter 

O--1/2” l/s-l” 1-2” 2-31? 3-4” 

1 4 5 7 8 

3 2 7 1 0 

0 0 0 0 0 

13 12 1 0 0 

73 11 1 0 0 

8 1 0 0 0 

98 30 14 8 8 

r=0.816 r2z0.666 

over 4” Totals 

12 37 

1 14 

0 0 

0 26 

0 85 

0 9 

13 171 

bZ0.88 

before the suppression of recurrent 
natural burns by white settlers. 
Recurrent fires could prevent the 
mesquite seedlings that did get es- 
tablished in the grassland from de- 
veloping to more than sprout size, 
the size-class most susceptible to 
fire damage. These small plants 
would also be less apparent in a 
well-developed grass stand, and a 
casual traveller could easily over- 
look them when describing an area 
as an open grass prairie. The small 
p e r c en t a g e of individuals that 
would survive to grow to bigger 
size and become resistant to fire 
might create a mesquite-dotted 
parkland, but dissemination and 
establishment of mesquite would 
not develop to the extent we know 
today on much of the desert grass- 
land. 

The use of fire as a tool in the 
control of mesquite on the range 
might be successful and econom- 
ically possible in young invading 
stands, but in older, established 
stands the need for recurrent fires 
and adequate herbaceous fuel 
would appear to make the practice 
too expensive in lost grazing values 
to be generally applicable. 

Summary 

The damage to velvet mesquite 
in southern Arizona by fires dur- 
ing different seasons was studied 

to appraise the theory that natural 
wildfires were formerly an impor- 
tant factor in preventing the 
spread of mesquite over the desert 
grassland, and to evaluate the use 
of controlled burning as a tool in 
the eradication of mesquite today. 

The results from burns during 
both the dormant winter season 
and the active growing and flower- 
ing season indicate that single fires 
do not cause high mortality rates 
in mesquite, but many trees sur- 
vive through basal sprouting only. 
A high degree of correlation was 
found to exist between size of tree 
and amount of damage, the smaller 
size-classes receiving the heaviest 
damage. Mortality was restricted 
to trees under 1 inch in diameter. 

Heavy sprouting after total top- 
kill reduces the stem diameter of 
many of the trees, suggesting that 
recurrent fires might cause higher 
mortality rates. As a tool in eradi- 
cating established mesquite stands, 
fire appears uneconomical due to 
the need for recurrent burns and 
adequate fuel. In the control of 
young invading mesquite on grass- 
lands the use of fire should be in- 
vestigated further. 
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