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The area was studied for 10 ears.

The authors are:

Walter H. Johnson
Farm Advisor, Shasta County

and

William Harrington
Forester, California Division of Forestry, District II

The authors recognize and gratefully acknowledge the work done
by many people during the i0-year course of the study.

University of California

L. J. Berry, Extension Range Specialist

Walter R. Spivey, Farm Advisor, Del Norte County
James E. Street, Exten: ¢, Range Specialist

California Division of Forestry

Edward Bailey, formerly Forest Technician
Robert Blanford, Assistont Deputy State Forester
Richard Day, State Foresi Ranger

Buel Hunt, Forester

George Barnes, Shasta County cattleman, for supplying the
cattle used in the grazing trials. The many individuals who
made added contributions of ideas, labor, and interpretations.

Oo.omaa..iwmx.n:mmo,_ work in Agriculture and Home Economics, College of Agricultur
University of California, and Un1od Srates Depar of Agriculture co-operat :.c “
Distributed in furtherance of the Acts of Congress of May 8, and June qu 9 _A, ’
George B. Alcorn, Director, California Agricultural Extension mozhna, ’

JULY 1967

SUMMARY

Controlled burning of brush was shown to be a practical, eco-
nomical, efficient, and, above all, profitable method of clearing
brush for range improvement. Even though cattle production
records were obtained for only four grazing seasons during the
10 years of the study, increased production more than offset
costs where brush was burned standing or after mashing.

Mechanical clearing resulted in greater increases in total pro-
duction and gross returns, but these increases were not sufficient
during the course of the study to offset the much greater costs
of mechanical clearance.

Followup treatment was necessary after all methods of brush
clearance.

Reseeding to adapted grasses and legumes improved the quality
and quantity of feed and contributed to a longer forage season.

Fertilization increased forage production, but the economics of
this practice were not thoroughly studied in the project.

California’s millions of acres of brushlands provide a great
potential for an expanded livestock industry to supply increasing
amounts of meat and other livestock products for the state's
rapidly exploding population. More and more valley areas are
being developed for intensive cropping and for residential and
commercial use, forcing livestock production to move to higher
ground. The need to investigate and demonstrate methods of
improving brushlands was apparent to many of those concerned
with range improvement.




Rancher experience over the years had shown the values of
controlled burning and other methods of brush clearance, but
there was little information comparing economic aspects of
different brush control methods.

The Backbone Range Study was a 10-year project to study and
compare the economics of burning standing brush, burningmashed
or crushed brush, mechanical clearance by bulldozer, and un-
treated range. This was a cooperative study by the University of
California Agricultural Extension Service and the California
Division of Forestry, Department of Natural Resources.

THE STUDY AREA

The area selected for study is located approximately 13 miles
northeast of Redding, lying between US Highway 299 and the Pit
River Arm of Shasta Lake. It represents 3 to 4 million acres of
land covered primaiily by manzanita, live oak, poison oak,
ceanothus species, .ni yerba santa. Elevation is from 700 to
950 feet. Topography is rolling, with slopes generally less than
30 percent.

Precipitation averaged 46.8 inches during the 8 years of measure-
ment on the project site; 77 percent fell from November through
March. The highest seasonal rainfall was 66 inches and the
lowest 26.8 inches.

The soils have been surveyed and mapped by both the Soil Cen-
servation Service and the Soil-Vegetation Survey (reports not yet
published). Soils of the Auburn series were found on the majority
of the area (about 75 percent) of the three test fields. The
remainder was of the Goulding series, except about 10 percent
of the mechanically cleared field that was Churn gravelly loam.
The control field was mapped as approximately 60 percent Auburn
and 40 percent Millsholm.

The vegetation before treatment was primarily brush and trees,
with grasses and forbs covering less than 20 percent of the
ground. About 60 percent of the area was under a brush or tree
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cancpy. Whiteleaf manzanita, interior live cak, lemmon ceano-
thos, and poison oak made up almost 80 percent of the brush and
wee cover; dead material in the crowns made up another 12 per-
cent, the rest consisted of several other species.

The project area and surrounding country had been used for many
jears for livestock grazing, although grazing had been greatly
educed as brush covered more and more of the area. Feed
v.splies were reported to be good for a few years following the

last wildfire to burn the study area (1937). A herd of elk also

vses the area as range.

STUDIES MADE

Conversion of brushland to grassland, comparing different
methods, was the major project. Four fieids of approximately
10 acres each were used, each receiving a different treatment.
Treatments were mechanical clearing and burning in windrows
snd piles; burning standing brush; burning crushed brush; and
leaving the vegetation alone. Costs of treatment were recorded,
snd cattle weight gains were measured from each field during

four grazing seasons.

$oil fertility studies were made through nine test plots where
s iferent nutrients were used. Plots were established in all
yrested fields. Observations and measurements of forage produc-
tion were made.

Vegetative cover was analyzed prior to brush removal and at
other stages of the project.

Chemical treatment of brush sprouts and seedlings was investi-
gated ot ten different locations.

Various species were evaluated through the seeding of the three
cleared fields and smaller trial plots.




BRUSH CLEARING METHODS

¥ ..+ ficlds of approximately 40 acres each w:ie used to test and
Jemcastrote methods of brush clearance.  Initial treatments
siarted in the fall of 1954, with crushing of brush on one field
:~d bulldozing and windrowing of brush on another field. A
i 1d field was left alone to burn standing brush, and the fourth
i.eld wos left as a control to receive no treatment.

The fields of crushed and standing brush were burned together
July 29, 1955, with excellent results. The crushed brush was
y.med clean, and about 90 percent of the standing brush was

.m. censumed.
L}

_ v“.. Tie three treated fields were seeded by airplane on September 23,
| ' 1745, The seed was simply dropped into the excellent ash seed-
V in the two burned fields, but had to be covered by a brush
X|I.XIIIIXII‘XIOI ...,.lllxrlltlllv"llll B bed in the 3 o Y
' ! Hmebf 4125 in the bulldozed field. The seed mixtu = was:
4 ]
! 0
v"n 0 pounds per acre

]
] ' -
v"r ARE2 u_m Rose clover 2 v
' ' FIELDS Crimson clover 1
! ‘
v.n - I Crushed and burned Subterranean clover® Y
) : Il Burned standing Hardinggrass 1
2 ' __“\_ Mon”.n-_:nn:v. cleared Annual ryegrass 1 !

o

' 2 iz ilando brome 3
v.w m 8)2 pounds per acre

x
% MFE2 “ “Mr. Borker was seeded on the west half of each field, Tallarook on the

. ather hall.
_ i
H |
e e s All three treated fields were reburned in July 1958 and reseeded

on October 7,1958. The burn was not considuied very successful.
The seed mixture, flown on by plane, con::sied of 4 pounds of
Symbol Name S|

ope, % rose clover and 1 pound of Mt. Barker subterranean clover per
scre, plus minor amounts of orchardgrass, pubescent wheatgrass,

SOILS

ARD Auburn very stony loam 8-30
ARE2 Auburn very stony clay loam 30-50 4 Ladak alfalfa
CEDB Churn gravelly loam 3-8 - .
GDD Goulding very stony loam 10-30
MFE2 Millsholm very rocky loam 30-50
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COSTS *veve fialds were not grazed in all years of the project for
vwew-sl teasons: to allow seeded species to get established, to o
veve gors for other reburns (that did not take place), and %

State equipment ¢! crews were used in land treatment. Accurote
time records were kcpt, and these were applied to rates represers seutticrent feed.

ative of ranchers’ <usts at that time.
[ .1s 1o measure production by cattle guins met serious diffi- R

r>z—w._.._..__ﬂ_m_”._-..~“qm.._‘n._..ov00udm tw tes, One problem was onnommo:a_. exceptionally high water =
. we steam flowing through the project area that washed out
Burned n_.cm.rem Bulidonat w-:ws, allowing cattle from different fields to mix. ._.r.o elk
m.n.”.u.mﬂu Burned t:a“-l ' wad that used the area also knocked down fences at times, w
Operation 41.1A 43.6A WTA 4 wan ng 1t difficult to keep the cattle where they belonged. Iy
M“”“”.“..__nnllm.oounr_“a@@«“_wh\_ﬂ_, ........ $ .u...v.d S.;..._c y Tre 1958 ond 1963 records required much interpolation. .._._..o !
Burn preparation $ 1.98 1.98 o i swing figures on production cannot be considered entirely
Burning (July 1955) 2.57 2.57 v eccwate, in view of the problems in maintaining cattle identity
m...om Llapr. ._o.muv 4.87 4.87 480 omd location. However, the figures are accurate in all possible
MMHU_MMMM.M““_M_Mom.sﬂ.c.u%uuv ....mo .“.o.o N"“ sisnces, the estimates o*. some figures are realistic, and the
Reburn (July 1958) 1.33 1.33 .33 gvetall comparisons are valid.
s SR s - 2 PRODUCTION PER ACRE — POUNDS OF GAIN
Torels $13.66 3l bt i Crushed Bulldozed
Costs for burning standing brush twice, followed by seeding esch wc..:wu & 3 " muwto._ Canial
time, were less than 40 percent of the cost of bulldozing end e Stonding w“wam .::. z )
windrowing plus a burn and two seedings. The crushing end "“uv“ www uu”o ..I”w o”o
burning treatment cost less than 60 percent of the bulldozing 1960 34.8 29.8 35.3 8.2
and windrowing. 1943 20.1 32.9 28.8 7.4
Tarols 122.1 129.5 140.7 35.2
Paer yeor 30.5 32.4 35.2 8.8

PRODUCTION

During the springs of 1957, 1958, 1960, and 1963, the tivee
treated fields and the untreated (control) field were stocked with
short yearling cattle to measure gains per animal and product.ca ¢
per acre. Cattle were individually identified and weighed in and
out of each field. Stocking rate ranged from 8 to 15 head on
each treated field, and 3 to 5 head on the control field. Stocking
rates were decided or determined by visual inspection of feed

conditions.




Clearing brush and re: :ding should increase feed production
and cattle gains, and the: = records give a clear indication of the
importance of the increcse. The standing burn treatment in-
creased animal gains per acre 3.5 times, crushing and burning
increased gains 3.7 time+, and the bulldozing treatment increased
gains 4 times over the untreated field. These increases are
particularly significant s..ice measurements of cattle gains were
made during only four seusons of the 10-year test period.

AVERAGE DAILY CA!N (Pounds); AND STOCKING RATE

Crushed Bulldozed
Burned & &
Standing Burned Windrowed Control

Year A/head Gain /. i.ead Gain A/head Gain A/head Gain

1957 3.7 1.75 2.6 1.68 2.9 1.68 10.0 1.51

1958 2.7 1.60 2.9 1.68 2.5 -- 8.0 1.21
1960 3.4 1.86 3.6 1.65 3.8 2.10 10.0 1.28
1963 5.1 1.90 5.5 2.01 4.8 2.09 13.4 -

Average daily gains, tho.yh showing some variation, are reason-
ably consistent througi.c.t the treated fields. The greatest
difference was between the crushed and bulldozed fields in 1960,
and there appears to be no logical explanation. The generally
low daily gains in the control field indicate that this field may
have been overstocked, even though the stocking rate was about
one-third that of the treuted fields.

RETURNS

Gross returns per acre are figured on the basis of cattle gains
having a value of 23 cents per pound.

GROSS RETURNS PER ACRE

Crushed Bulldozed
Burned & &
Year Standing Burned Windrowed Control
1957 $ 7.87 $ 7.77 $ 9.61 $2.53
1958 7.59 7.59 8.00 - 1.98
1960 8.00 6.85 8.12 1.89
1963 4.62 7.58 6.62 1.70
Totals $28.08 $29.79 $32.36 $8.10
Per year $ 7.02 $ 7.45 $ 8.09 $2.03

The increases in returns due to treatment were determined by
subtracting the gross returns of the control field from the gross
returns of the treated fields.

GROSS RETURNS FROM TREATMENT PER ACRE

Crushed Bulldozed
Burned & &

Year Standing Burned Windrowed
1957 $ 5.34 $ 5.24 $ 7.08
1958 5.61 5.61 6.02
1960 6.11 4.96 6.23
1963 2.92 5.88 4.92
Totals $19.98 $21.69 $24.26
Per year $ 5.00 $ 5.42 $ 6.06




Typleal bhrush caverage af viow area before hrush burning er clearing.

Ty

s

.

Area 1 year after clearing. In foreground (A) brush was crushed and burned. In
middle part (B) the standing brush was burned. In the background (C) the
was bulldozed. In other parts no brush control methods were used. 4

Same general area after being bulldozed to remove brush.
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._.._.6 much greater gross returns from treatment were expeited
Since costs of the ¢iiferent treatments varied, it was necesys ,
to deduct per acre cc:ts of treatment from the increase im o ..”
returns to determine .he gain or loss from treatment i
and cents.

In gollare

GAIN OR _OSS FROM TREATMENT PER ACRE

Crushed Bulldozed

Burned & .9
Standing Burned Windrowed
Gross return from 1
treatment $19.98 $21.69 $24.26
Total cost of
treatment $13.66 $21.44 $36.29
Gain or loss $ 6.32 $ .25 -$12.03

Burning standing bru: proved to be the most profitable meur
ment during the stuly, resulting in production increcses Great
o:oc.mr to pay off ull costs of treatment in less than :t.‘.
grazing seasons. Mechanical clearance was not profitable. b.s
would have paid off tiie costs in two more grazing uoo—c.:.—..“..
average production. Burning crushed brush repaid all cauns
almost exactly in the four grazing seasons.

The return per grazing year was 37 percent for standing, 25 pet
cent for crushed, and 17 percent for bulldozing.
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SOIL FERTILITY STUDIES

% e fertilizer test plots were established, at least two in each
veiswd field, between the fall of 1955 cid the fall of 1958.
w.+ erts included in the trials were niirogen, phosphorus,
4s t.r, and potassium.

U lierent rates of application were used. Nitrogen rates varied
won a low of 20 pounds per acre to a high of 130 pounds per
.« phosphorus from 25 to 170 pounds; sulfur from 60 to 150;
«nd potessium rates were consistent at 146 pounds per acre.

¥ testing individual nutrients, urea was used as a source of
s weegen, treble superphosphate as a source of phosphorus,
gr#+vm as a source of sulfur, and potassium chloride as a source
ol petash. In addition, several other commercial fertilizers

wsis applied in test strips.

) wegen was the element consistently res —asible for increased
tusge production of nonleguminous species. Phosphorus pro-
4. ed very little response when applied alone but increased
seeduction when applied in combination with nitrogen. The
« 1 ugen-phosphorus combinations stimulated forage growth more
voon did either element alone, although treatments were not
msde on pure clover stands. No responses to sulfur or potassium

were observed or measured.

T+ economics of range fertilization were not a major objective
of 1ne Backbone Study. Even though economic data on fertiliza-
' were not obtained, such information would be highly

deritoble.

VEGETATIVE COVER

Me:surements of vegetative cover were made at different times
shssugh the use of 12 permanent transects in each field, a total
.4 48 transects. Measurements were taken along the same
pansects each time by the point-step method.
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Woody Vegetation

The brush cover we: successfuly removed by both fire wes
bulldozing.

The woody vegetation prior to treatment included 11 spec ¢4
with variations in the stand of species from field 1o f s
Still, whiteleaf manzcniia, interior live oak, lemmon ceanath .y
and poison oak generclly made up 80 percent or more of rha
crown cover.

CROWN COVERAGE OF WOODY VEGETATION BEFORE

TREATMENT
Crushed Bulldozed

Burn:d & & Av,

Species Standi g Burned Windrowed Control All Fields
% % % % kY
Manzanita 27 33 16 24 2]
Wedgeleaf ceanothus 0 2 0 0 ;g
Lemmon ceanothus 21 7 0 0 7
Interior live oak 0 13 1 10 9
Blue oak 1 T 10 2 ]
Black oak 0 0 L 0 0
Poison oak 6 2 8 4 5
Yerba santa T T T 1 1
Coffeeberry 1 0 0 0 0
Willow 1 0 2 0 i
Digger pine 0 0 0 5 ]

Dead material in

crowns 6 13 8 T 7
63** 70 55 46 57

Open 47 39 50 55 ”

* T = trace
** Percentages of ‘‘crown cover’’ and ‘‘open’
because of overlap of some of the crowns.

exceed 100 percens
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{sasse0ing only the woody vegetation gives a better picture
o/ ®a telative importance of the different species.

w0ODY VEGETATION BY SPECIES (Percentage)

Crushed Bulldozsd

Burned & & ><..

e cien Standing Burned Windrowed Control All Fields
) 43 47 29 uM A“."
®siyelesl ceonothus 0 3 0 : m
| wwmen ceanothus 33 10 0 ” o
henee st live ook 0 19 20 :
[ 1 T 18 “ -
B oseh ook 0 0 T 5 .
Puisen ook 10 3 15 . .
farda sonto T T M 2 .
Cottanberry 1 0 = s
¥ ilew 1 0 4 5
Gogue pine 0 0 0 1
Pewd materiol in

.-Q“s. 10 19 15 T 1

wenianita was consistently the predominant species, although
of less importance in the cleared field. Oiivcr species showed
. ons 1derable variation in stand from field to field.

The beush cover was reduced greatly after burning and clearing.
Beush, including sprouts and seedlings, covered only 6 percent
of the ground 1 year after treatment, compared to more than

4 pmrcent prior to treatment.

BRUSH BEFORE AND ONE YEAR AFTER TREATMENT

(percentage ground cover)

Crushed Bulldozed

Burned & & Av, )
m.ﬂ:&:n Burned Windrowed All Treated Fields
Betore 53 61 50 MM
Abrar 5 6 8
15




The reburn of 1958 kilied all manzanita seedlings in the mashed
field. Only 0.5 perczni of the ground cover in the standing
field was manzanita scculings before the reburn, and this same
small percentage was found after the reburn.

Manzanita was nearly climinated by 1959 (4 years after the
original burn and 1 year after the reburn) regardless of
treatment.

BRUSH BEFORE AND i"OUR YEARS AFTER ORIGINAL BURN,
AND 0% YEAR AFTER REBURN

{ercentage cover)

) Crushed Bulldozed
Eurned & & Av. All
Species w:.._.u.r::m Burned Windrowed Treated Fields

Before 27 33 16 25

Manzanita

After 0 T 0 0

Poison oak

“ Before & 2 8 5

After 8 2 3 4
Before i T i T
Yerba santa
After 3 8 5 5
Before i 0 0
Coffeeberry .
After 5 0 0 1

_uom.,nvo: oak and coffeeberry changed very little over the 4-yeor
period, and yerba santa made definite increases.

Manzanita cover increased 34 percent in the untreated f{.el4

during the 3-year period (1956-59), while poison oak decrecsed
and there was no change in yerba santa and coffeeberry.
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Merbaceous Yegetation

terbaceous vegetation (plants other than brush or trees) covered
only 16 percent of the ground before brush clearance. This
more than doubled the first year after brush removal.

HERBACEOUS VEGETATION BEFORE #ND AFTER
BRUSH REMOVAL
( percentage ground cover)

Crushed Bulldozed

Burned & & Av. All
Standing Burned Windrowed Treated Fields
Before (1954) 22 S5 22 16
36 37 50 41

Aher (1956)

The increase was due to an increase in resident species and to
the introduction of species seeded after brush removal.

RESIDENT AND SEEDED SPECIES BEFORE AND AFTER
BRUSH REMOVAL

. Resident Seeded Total

Before (1954) 16 0 16

Aher (1956) 21 20 41
31 - 156

Percentage increase

The greatest increase the first year after brush removal was in
the crushed field, where herbaceous vegetation increased more

thon seven times.

The best stand the first year after brush removal was in the
cleared field. Forage yield measured by clipping was highest
here, as was cattle production in 1957, the first year of grazing.

FORAGE WEIGHTS, AIR DRY, JULY 1956

Standing 294 |Ib per acre

Crushed 319 Ib per acre

Cleared 398 Ib per ucre
17




Herbaceous vegetatic:: continued to increase on the treated

fields to 1958 and dec!lired during the dry year of 1959.

HERBACEOQUS YEGETATION BEFORE AND AFTER
3RUSH REMOVAL

{purcentage ground cover)

Crushed Bulldozed

RESIDENT AND SEEDED SPECIES BEFORE AND AFTER
BRUSH REMOVAL

(percentage ground cover)

Crushed Bulldozed

B rned & & Av. All

Year Sicnding Burned Windrowed Treated Fields
1954 (before clearing) a2 5 22 16
1956 a6 37 50 41
1958 é4 64 69 66
1959 &3 62 62 62
Percentage increase

1954-59 136 1,140 182 288

Even after the dry year of 1959, herbaceous vegetation had
increased 288 percent wfter treatment of the three fields.

RESEEDING

Seeding methods, dates, and species used have been described.
The importance of secded species is evident by the record
showing that these spccies accounted for about half of the total
herbaceous vegetation the first year after brush removal. They
also accounted for 80 percent of the increase in herbaceous
vegetation the first year after brush removal.
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Burned & & Av. All
Standing Burned Windrowed Treated Fields
1954 22 5 22 16
Resident
1956 17 1 35 21
1954 0 0 G 0
Seeded
1956 19 26 14 20
1954 22 5 22 16
Total
1956 36 37 50 41

The proportion of the herbaceous vegetation made up of seeded
species remained at a little less than 50 percent in 1958, and
then dropped to 17 percent in 1959. Annual ryegrass had been a
large portion of the vegetation in 1956 but had nearly disap-
peared by 1958. Blando brome was the only other seeded species
making large contributions to the herbaceous cover (37 percent
in 1958), but it had been reduced drastically by 1959. Rose
clover, although never making up a large proportion, was drasti-
cally reduced in 1959 after gradually increcsing in prior years.
Hardinggrass increased its proportion very slightly from 1956
1o 1959.

The proportion of the herbaceous vegetation provided by seeded
species was greatest for every year of record in the crushed and
burned field, next in the standing burned field, and least in the
mechanically cleared field.

Observations at the close of the project in 1963 indicated that
Hardinggrass was holding its own and that rose clover had
greatly increased to become a major source of forage. Subter-
ranean clover had come into the picture and was well established
in some locations.

Of the 68 species of grasses, legumes, and forbs planted in a
variety trial in 1955, only Hardinggrass, rose clover, and tall
wheatgrass remained in 1960.
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PERCENTAGE OF SEEDED SPECIES IN TOTAL HERBACEOUS VEGETATION

1959

1958

1956
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*Some resident soft chess present before seeding

**T = Trace
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. Yerba santa, relatively unimportant in the original woody

CONCLUSIONS

Removal of brush by all three methods, followed by reseeding,
increased livestock production three and one-half to four
times.

Controlled burning of standing brush was the most profitable
treatment; burning crushed brush ranked second. Mechanical
clearance did not return enough tc repay costs during four
grazing seasons. Costs of control buining of brush were paid
off in 3 to 4 years of grazing, while costs of mechanical
clearance probably would have paid off in 6 years of grazing.

The greatest production per acre foliowed mechanical clear-
ance, although the increase over other treatments was not
enough to cover the substantially higher costs of mechanical
clearance.

The cost of reburning was less than 30 percent of the cost of
preparing for and making the original burn.

At the end of 10 years, there appears to be more brush in the
burned fields than in the bulldozed field. It is difficult 1o
state whether this is a result of treatment or the differences
in composition of the woody vegetation at the start of the
project.

Brush cover was reduced 90 percent by the first burn and
more than 80 percent by the bulldozing treatment.

Manzanita was nearly eliminated in 4 years by burning or
bulldozing, followed by a reburn, but this species increased
34 percent in the untreated field during a 3-year period.

vegetation, appeared to be the major component of the woody
vegetation at the end of the 10-year period.

Herbaceous vegetation more than do_bled the first year after
brush removal and reseeding, and lad quadrupled by the
}:ivéo_‘. m
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10. Seeded species wf grasses and legumes made up half the
total herbaceov. ' egetation the first year after brush removal.
They made up ly 17 percent 4 years after brush removal,

due primarily . the almost total disappearance of annual
ryegrass by th: ..ird year and a drastic reduction in Blando
brome.

11.Seeded species i .de up a greater proportion of the herbaceous
vegetation in the Lurned fields than in the bulldozed field for
every year of re .d.

12. The results of ..z project point out ideas and proposals that
should be consi!..ed for making greater gains in future brush
range improven. i/ programs:

a. Increasing :oeding rates of some species, such as rose
clover ard Hardinggrass, and reducing or eliminating
some species, such as annual ryegrass and Blando
brome, mc s provide a longer lasting and more desirable
type of { :.ge that might also be more responsive to
fertilizer t::atments.

S ST A e T At A e R

PR e S AR ey

b. Increased sceding rates also might have decreased the
invasion by yerba santa after the burns. Where seeding
rate was heavier in the airplane swath, yerba santa
was less noticeable.

c. Seeding methods might be improved to provide seed

coverage, particularly where there is not a good ash
seedbed.

R

d. Chemical ireatment of brush sprouts or seedlings,
tested only to a limited extent in this project, should
be considered for widespread use after the first burn or
bulldozing or after a reburn. This may provide a more
complete ai.d permanent conversion of the vegetation.

TS IR L ek

e. The potential benefits of fertilization should be con-
sidered, as response to different fertilizers will be
influenced by the vegetation present as well as nutrient
deficiencies of the soil.

e s o

SHAST,. COUNTY FARM ADVISOR
Room 207-1855 Placer Si.
i'«dding, Calif. 96001
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