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Chaparral occupies about 5%
million acres in the central part
of Arizona. Most chaparral is
used yearlong by cattle and deer.
Often the shrubs are too dense
for easy access by livestock.
Burning is being tried as a means
of thinning the shrubs and in-

creasing grass production. The
study reported here was under-
taken to determine the effect of
burning at different intervals on
sprout production of several of
the important shrub species.
Several shrubby species are
found in the chaparral. Among

the more important are: shrub
live oak (Quercus turbinella
Greene), Wright’s silktassel
(Garrya wrightii Torr.), desert
ceanothus (Ceanothus greggii A.
Gray), hollyleaf buckthorn
(Rhamnus crocea Nutt.), point-
leaf manzanita (Arctostaphylos
pungens H.BK.), Pringle man-
zanita (A. pringlei Parry),
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skunkbush sumac (Rhus trilo-
bata Nutt.), sugar sumac (R.
ovata S. Wats.), hairy mountain-
mahogany (Cercocarpus brevifo-
lius A. Gray), birchleaf moun-
tainmahogany (C. betuloides
Nutt.), and larchleaf golden-
weed (Aplopappus laricifolius
A. Gray). Grasses and forbs
usually are sparse.

The use of fire for modifying
chaparral has received more at-
tention in California than Ari-
zona. Their opinions as to fire
use are diverse. A sample of
viewpoints follows: Sterling
(1904) believed that fire was re-
sponsible for all chaparral in
northern California, for when
coniferous forests are denuded
by fire they are replaced by
chaparral. Clements (1916)
thought that chaparral was often
a fire subclimax in southern Cal-
ifornia. Jepson (1925) supported
Clements in stating chaparral
was, for the most part, a fire
type of plant formation and that
chaparral showed evidences of
long continued burning. Bauer
(1936) also believed that fires
were frequent in the chaparral.
Shantz (1947) concluded that
repeated burns developed “soft”
brush into broad-leaved chapar-
ral and ultimately even chamise.
Sampson (1944) stated that
stands of sprouting chaparral
are seldom destroyed or mate-
rially thinned by periodic burn-
ing, and that increases in herba-
ceous vegetation following a fire
virtually disappear by the fifth
year because of the suppressive
effect of the numerous brush
sprouts. More recently, treat-
ment of sprout regrowth with
chemical herbicides in conjunc-
tion with burning of the original
shrub cover has been recom-
mended for control of chamise
in California (Buttery, et al.,
1959).

Methods

In 1953, an area of chaparral
at an elevation of 5,000 feet with
annual precipitation of about 18
inches was selected on the Sierra
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Ancha Experimental Forest. The
soils of this area were thin and
rocky, and originated from
quartzite parent materials.
Seven shrubby species, in suf-
ficient numbers for experimen-
tal replication, were selected on
the area. These were: shrub live
oak, skunkbush sumac, Wright’s
silktassel, hollyleaf buckthorn,
desert -ceanothus, pointleaf man-
zanita, and larchleaf golden-
weed. Shrub live oak is usually
the dominant shrub not only on

Ficure 1. Shrub live oak previously burned in 1953 and in 1956.

the experimental area but
throughout the Arizona chapar-
ral type. Pointleaf manzanita
and skunkbush sumac may be
locally abundant in rather small
areas. The other four species are
generally present throughout
the chaparral but rarely domi-
nate an area. Shrub live oak,
skunkbush sumac, hollyleaf
buckthorn, and Wright’s silk-
tassel sprout from root crowns.
The other three species general-
ly invade by seedlings.

(A) Just before

the third burn in 1959 and (B) following the 1959 burn.
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Table 1. Composition of seven species of Arizona chaparral at three loca-

tions.
Location
Natural Pinal 3-Bar
Species drainages Mountain Wildlife Area
Percent
Shrub live 0aK ..cooeeiiieiiieices 75.6 i 42.6
Skunkbush sumac ................ 2.1 1.6 1.3
Wright’s silktassel ... 3.2 2.1 0
Hollyleaf buckthorn ... 2.2 2.5 5.6
Desert ceanothus ... 9.6 0.4 1.9
Pointleaf manzanita ... 3.0 0.2 0
Larchleaf goldenweed .............. 1.8 0 0
Other ShrubS ......occcceecceecereeemeneeas 2.5 15.5 48.6
TOtal oo 100.0 100.0 100.0

The relative importance of the
seven species in the composition
of woody vegetation on three
chaparral sites is given in Table
1. Natural drainages are near
the experimental area on the
Sierra Ancha Experimental For-
est. Pinal Mountain is about 40
miles south near the town of
Globe. Other species of woody
vegetation are found in this area,
the most important being sugar
sumac. The 3-Bar Wildlife Area
is about 20 miles to the south-
west of the experimental forest.
Birchleaf mountainmahogany
and sugar sumac are important
species in this area.

Of the seven species studied,
the ones most preferred by live-
stock and deer are not abundant
on most chaparral sites. Holly-
leaf buckthorn, desert ceano-
thus, and Wright’s silktassel are
all rated fairly good as deer and
livestock browse. Shrub live oak
and skunkbush sumac are used
heavily only when other forage
or browse is scarce. Pointleaf
manzanita and larchleaf golden-
weed are seldom, if ever, used
by deer or livestock.

The treatments assigned at
random to the plots were: (1)
burned each year, (2) burned
every second year, (3) burned
every third year, (4) burned
every fourth year, and (5)
burned every fifth year.

Each treatment was replicated
two times for each species. Plot
size depended on number of

stems. Each plot was large

encuch to contain
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stems for experimental counts.

Plots were burned in June
with a torch generating 1,500°F
(Figure 1). The torch was applied
until the plant parts near the
ground glowed in order to kill
all cambial tissue at the base of
the plants. Live stems were
counted where they emerged
from the ground prior to the
first burn and immediately be-
fore each succeeding burn.

Resulis
Shrub Live Oak

This species proved difficult
to kill by burning (Table 2).
Following the first four annual
burns, stem counts were con-
siderably higher than the pre-
treatment number. Only after
the fifth annual burn, were the
live stems fewer than before the
first burn. Numbers were fur-
ther reduced by the sixth burn.

Burning at intervals of 2 or
more years failed to reduce
sprouting (Figure 2). In 1959,
the number of live stems pres-
ent on all plots except those
burned each year was several
times the original.

Skunkbush Sumac

Results with this species were
somewhat erratic. On plots
burned each year, the number
of live stems was reduced by
the first burn and none was
found following the second burn.
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The following year, however,
more than the original number
of live stems were found on the
plots. These were burned and
during the fourth year live
stems were again not found. A
few live stems were found in the
fifth year and burned. In 1959,
living stems were not found on
the plots.

On plots burned at 2-, 3-, and
5-year intervals, live stems were
found following each burn. The
number of stems varied from
several times to only a fraction
of the original number.

On plots burned every fourth

voar. live stemes weore no f found
year, i1ve stems were not iound

following the first burn.

Wright's silktassel

Four annual burns or two
burns spaced 2 years apart were
sufficient to completely elimi-
nate the sprouts of this species.
Burning less frequently did not
completely kill sprouts, although
numbers were considerably re-
duced after three burns at 3-
year intervals.

Hollyleaf buckihorn

Two annual burns or two
burns spaced 2 years apart com-
pletely killed sprouts of this spe-
cies. The number of live stems
more than doubled following the
first burn but was reduced to
zero by the second burn. Burn-
ing less frequently failed to re-
duce the number of sprouts.

Desert ceanothus

One burn was sufficient to kill
most of the old plants of this
species. Seedlings were observed
coming in on the burned plots
over the years. Also, two of the
old plants definitely sprouted on
the plots treated at 2-year inter-
vals. These were the only
sprouts of this species observed.
They were eliminated by the
second treatment.

' Pointleaf manzanita
This species was completely
killed by one burn. Though man-
zanita seed are reported to ger-
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Ficure 2. Shrub live oak bﬁrned at2-year inervals s;howmg (A) h plot prior o the
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first burn in 1953 and (B) the same plot prior to the fourth burn in 1959.

minate readily after a fire, no
seedlings were observed.

Larchleaf goldenweed
This species was also elimi-
nated by one burn. No sprouts
or seedlings were observed on
the plots following the first
treatment.

Discussion
Shrub live oak sprouts are
difficult to control with fire.
Burning increased the number
of sprouts, and five annual burns
were necessary to reduce the
number of sprouts below the

pretreatment level. Broadcast
burning for five successive years
is practically impossible in Ari-
zona because of lack of sufficient
fuel to carry a fire. How long
it would take to reduce the oak
sprouts by burning less often
is unknown. After three treat-
ments at 2-year intervals, there
was still 4.37 times as many live
stems as originally. Burning at
less frequent intervals showed
about the same results.
Sprouting of skunkbush sumac
was erratic during the study.

This species appears to have the
ability of delaying sprouting for
a full year. Because of the im-
practibility of burning each year
and delayed sprouting character-
istics, it is unlikely that this spe-
cies could be reduced by broad-
cast burning alone.

Wright’s silktassel is not as
difficult to kill with fire as
either shrub live oak or skunk-
bush sumac. It was eliminated
by four successive annual burns,
and by twe burns at 2-year in-
tervals. Deer and livestock graze
this species readily so that it is
considered a valuable browse
species. That it will survive one
burn easily is important. Re-
burning at 1 or 2 years may,
however, seriously injure or
completely kill this species.

Hollyleaf buckthorn survives
one burn with ease. Plants may
be eliminated by a second burn
if it occurs within an interval of
3 years. This species furnishes
important forage for deer and
livestock and its elimination
would be detrimental to the for-
age value of a chaparral range.

Old plants of desert ceanothus
and pointleaf manzanita are vir-
tually eliminated by burning.
Both, however, are usually re-
placed by seedlings. A few des-
ert ceanothus may sprout from
old stems, but sprouts of point-
leaf manzanita were not ob-
served. Desert ceanothus is a
valuable browse plant, particu-
larly for deer, while pointleaf
manzanita is seldom used by
deer or livestock except as cover.

Larchleaf goldenweed is easily
killed by a single burn. The spe-
cies is of little or no value as
forage.

The possibilities of reducing
the abundance of the less desir-
able shrubs in the chaparral by
broadcast burning appear to be
remote. This is especially true
from the standpoint of range
management. Moreover, the spe-
cies of most value to livestock
and deer are more easily killed
by fire than some of those with
little or no value.
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Table 2. Effect of burning at different intérvals on sprouting of four species
" within the Arizona chapartal.

) Stem counts before burning Final
Years between in indicated year cotnt
treatments 19531 1954 1955 1956 1957 1958 1959
Shrub live oak
1 121 710 330 371 161 38 17
2 152 1231 1142 662
3 276 1161 1469
4 170 790 T3
5 94 436 1107
Skunkbush sumac
1 91 26 0 99 0 16 0
2 95 529 233 11
3 41 109 16
4 61 0 0
5 13 24 23
Wright’s silktassel
1 15 7 26 10 0 0 0
2 25 58 0 0
3 56 41 7
4 59 35 32
5 22 26 26
Hollyleaf buckthorn
1 21 62 0 0 0 0 0
2 25 58 0 0
3 9 64 13
4 23 102 93
5 13 24 23
Desert ceanothus
1 173 0 0 0 0 0 0
2 223 8 0 0
3 147 0 0
4 131 0 0
5 175 0 0
Pointleaf manzanita
1 58 0 0 0 0 0 0
2 51 0 0 0
3 74 0 0
4 77 0 0
5 15 0 0
Larchleaf goldenweed
1 29 0 0 0 0 0 0
2 27 0 0 0
3 15 0 0
4 22 0 0
5 22 0 0

H)?giigisi‘cefricbunts prior to first burn.

Summary

Seven chaparral species were
burned and reburned with a

hand torch at intervals varying
from 1 to 5 years. Number of
stems of shrub live oak was re-
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duced only after five annual
burns. Burning less frequently
produced more live stems than
were present prior to the first
burn. Skunkbush sumac was al-
so hard to kill by burning, al-
though results were more erratic
than with shrub live oak.
Wright'’s silktassel and holly-
leaf buckthorn are easier to kill
than shrub live oak or skunk-
bush sumac but must be burned
at least twice within 3 years to
be eliminated. Old plants of des-
ert ceanothus, pointleaf manza-
nita and larchleaf goldenweed
are killed by one burn.

Reduction of the less desirable
species of chaparral by repeat
burning appears impractical.
However, repeated fires at short
intervals may reduce or elimi-
nate many species preferred by
deer and livestock.
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There will be a meeting of the Education Council, A.SR.M,, at 1 p.m., January 30, 1961 in the
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