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ST CTIUN

Latour State Forest i a 9,013 acre experimental and demonstration fer-
st supervised by the Califormnia Division of Forestry in southeasterm Shasta
County, Califormia, The Forest lies betweman 1,280 and 6,700 feet In slava-
tico in the southern portion of the Cascade Hountain Hange.

A st featurs of this property is its 2,250 acres of densea byrush
fislds (fig, 1), These brush fields are composed mainly of manzanita

(Arotostaphylos rar.
M g e 1

iE smmpervirens), and snow-
brush (Leancthus velstinus) in
varying proportionsa. On certain
sites bitter cherry {Pr i~
ginsta), service borry (fAmelanchi
alnifolis), and adrdbby © ornis
alack o=k EM kella } are
compenents of the fislids,
Srecken fern (Pteridium aguilimm)
is &n Asgressive invadsr following
clesring. The brush is ectremsly
danse in most areas, Much of it
is almost {mpossible to walk
through, and vardes in hedght

Pig. 1. ddgm af clesring ahow- from four to twelve feet. Most of
ing helght of bresh, the stands reach a height of six to
eight fent.

1/ Senicr Forest Technician, fomserly ssmager, Latour State Porest.
2/ TForest Technlcisn, menager, Latour Stste Forest,



Although some of the brush Iields sre on shallow sofls not mgited to
tree growth, much of the brusii is on =cil= «ith sceguate deptn ind other
eharsoterigtica favorshle for timber production, In fact, some of the
brushl fislda are being invaded by condfercus trees, elihough naturdal re-
stoaking of trees in the bruah fields has been & =low and uncertaln proc=
111

Attenpts to pafcrest & larpe heush fisld were started on a Leodt basds
in 1955 alter previcus ssall trials, Experitnoe over many years of State
and Forest Service plamiing trisls had shows thatl complets removal of Lhe
brush cover followed by plenting cffered soxe hope for succemmful conversion
of brush to timher, Accordingly, =n-area of sbout sevan adren was cleaped 4in
1955, Twe pothods of clsaring ware ussd. Half the orea was complataly
cledped oy xllsomer =l the brush poshed oo windrows, Un the resainder
of the srea, the standing brish was mashed dowm By runnlng over 1L with a
trustor. Both the windrows and the sashed bruah ware Sumed in the [ollow-
ing sutusn of 1956 (fig: 2), Five tree species were then planted on the
ared following buming. As o test, another ares wes reserved for direct
seoding sxpericents and powed Lo tres sesed in 1957. The teots ars located
on the crest of a porthmst fscipg broad ridge at an elevation of 5,520 foet.

In the spring after the tres seedlings had been plantad it wma apparsnt
that scme Bsgsures Lo comiral the vizerous resrowth of the brush wuld be
rnecessary (fig. 3). The sprouting brush was =till competing vigorously witih

Fig. 2, Mrshed brush after turning. Fig: 3. ODorss chinkavin sproute.
Uetober 1954, Sane arem 55 figare 2. Dotober 1957.

tha planted tress, Anclher resson for eentrolling the brush sprout pegrowbh
in thot the regrowlh forms & cover for small rodents that formge bansath it,
destroying conllercun seed spots aml de=agirg the termimal buds of young
Eroanyg stook. Chinkapin was the werst offender. This species not only
sprogis [rom the root crown and rescads but it =1so aprouts fprom the roots

3 Lmman, J. 1958, Personal cosmunicstion
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and may reproduce from short sections of stem or roots sccidentally burisd
during the clearing process. Although She manianita in this ares 13 a pon-
sprogter, it is 5 prolific and vigorous sesder and the sesd 1= wishie for
long periods. Snowbrush 13 not & serious competitor in this reglon. It
is a pelatively minor cozponent of the brush flelds apd ls a prefarred
btrowse species for deer. Once the mature snowbrush was redoced, sprout
growth was closely hedged by deer. OServive bmiTy and bittar cherry are
also favored browse species smd wers present only incidentaily on this
site. Hracken fern covered portions of the ares with a dense cover, but
it did nct seem to sericusly allsct growth of the planted Lrees.

PURPOSE

In ordar Lo conktrol the heavy sprout growth of chinkapin, eXperimente
in applicstion of harbicidal sprays were inltiated,

Chemicals Used

From the experience and personal wnowledge of Or. 0. A. leonard, Asso—
eiate Hotanist in the Califormis Agrimltural BExperiment Station, Davis,
Ualifernia, four growth regulators appeared especislly promieing. These
W

4,4-D - dichleorephenoxyacetiv acid, propoalsne glycal butyl ester,
2:%5-!' - trichlerophencxyacetic acid propolens glycol butyl ester.
2k, 5~TP = trichloropnencxypropionic acid.

Amino triascl — J-smine 1,24 triazdl.

The herbloides were applied as mixtures, =xcept for amino triascl.
Each of the first three chemicals lisgied ahowve was paired with ons of Lthe
other esters at the rate of two pounds acid sguivalent mized with 100 gal-
lons of watar and tmmﬂaﬂ‘mrnﬂl“ﬂﬂ ¢il emulwion) o= a Epread-
ing agemt. This resulted in a total oix of four pounds acid aguivalent of
spray per 100 gallons of satsr. Anino triszcl was mixed at 4 rate
12 pounds of 30 percent commercial powler to 100 gallons of wmter. HNo
preading agent was used., Tadies | and 2 show the chemical combinations
(H 12

=,

Appllecation was made with band-opersted five gallon capucity pressurs
back pumps. Follage was wet down to the drip point. Rates of application
varied scoewhat due Lo wegual spounts of follage per aere and with indi-
vidual operators. Some coperators tendad to spray at a heavier rate, Ave-
erdge rate of spplicAtion was abcut 150 gallons per acre.

TEST METHCOS AND HESULTS
Sinoe chinkapin, the prineipal brush problem, had bean found difficult

to control with herblcldes applied in the spring, the latour spray teste
wors made in late summer and fall,


http:thisreg::j.on

Test number 1 with brush sprouts

This test was in an area of very dense one year old chinkapin sprouts.
The sprouts originated from a broadcast burn of mashed brush (figs. 2 and
3}. The test plot consisted of 16 squares 25 feet on a side. Hach of the
four herbicide mixtures was applied August 24, 1956 to four different plots
selected at random. Rate of spread varied between 100 and 175 gallons per
acre. Planted trees were temporarily covered with milk cartons to protect
them from possible damage from the spray. The effects of the spray mix-
tures 12 months after application are shown in table 1.

Table 1. One year old chinkapin sprouts spraﬁed August 24,
1956; results in August 1957.

1

Percent of plants top—killed

Chemical ; which resprouted {after 12 months)
Range Average
2,4,5-T and 2,4,5-TP . 30-80 ; 55
2,4-D and 2,4,5-TP : 50-75 : 56
2,4-D and 2,4,5-T 75 : 75
Amine triazol 60-90 5 80

As shown, the 2,4,5~T plus 2,4,5-TP and 2,4-D plus 2,4,5-TP spray mix—
tures were equally effective.. The results seem to indicate that the 2,4,5-TP
component was the primary killer. Amino triazol at the concentration used
was ineffective. All the chemicals used resulted in nearly 100 percent top
kill but the resprouting was variable as shown.

Test number 2 with brush sprouts

This test was in an area of dense two year old chinkapin sprouts. Only
12 plots (25 feet square) were laid out to confine the test to areas of dense
sprouts. XRach spray mixture was applied to three plois selecied at random.
The area was sprayed October 19, 1956. This plot was comparable to Test 1
except for the date of spraying and age of sprouts. The two year old sprouts
were in an area where the brush had previously been completely cleared and
windrowed. .Since they were larger and had more leaf and root area this
should have made the sprouts more difficult to kill than the one year old
sprouts. Rates of application were between 75 and 300 gallons per acre.
The wvariation was largely due to different densities of sprout regrowth.
More chemical was required to cover the two year old sprouts on this plot
than the one year old sprouts in plet 1. The two year old sprouts weére
about twice as tall and had considerably more foliage. The effects of ap-
plying the sprays in October are shown in table 2.
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It will be noted that October trestment (table 2) was considerably more
successful than the August spraying (table 1) for all mixtures sxoespt amine
triazol. Thers did not ssem to be significant differences in the sffective-
ness of the ester sprays as had cocurred in bhe August spraying.

Table 2, Twe year old chinkapin sprouts sprayed October 1956:
resilts in Ausest 1947

 Percent of plants | Percent of plante l.'rnp-

Cr=pmical : " : killed siiich resprouted
: vop-iciiled : {after 10 morths)

3 fve 1
£y 5T and 2,4,5=1F 1 Bl=50 af T =15 12
2,4-D and 2,4,5-1 50 B+ 1-30 20
2,4-D =nd 2,5,5-TP @ &0-85 W™ 1 50 18
Azino triasal I 42 P Tr-95 &7

Tests in mature orush

Two tests were made in mature brush in conjunction wdith spraying sprouts.
Small areas aiongside the plantetion tlearing were sprayed sdth back pumps,
with an attespt to distribute the spray onte Lthe vejpetation as evenly as poo—
sible. Ona test was made in August, snother in Uctober. ALl four chemicals
were ussd in Lhe asms mixtures A0 previceoly cent limed, Listle difference
wae noted botwvesn any of the treatments. About 15 percent top—will was noted
after 10 months. This incresssd Lo aboul %0 percest during the sescond year,
All species of brush were top-killed to scae extent. Bitter cherry ssssed
to be most suscaptible to spraying.

Inadequate spray coversge of the foliage seemsd to be 4 major factor in
the poor results. Brush plants had eniire lisks on ons sids of the crown
killed and other branches or areas of crown unaifected. Manmanita appeared
easler to kill than chinikapin but the over-all results wers inconslusive,
Again, cowerage wao apparently the moat ioportunt factor. DPest kill and
defoliation vas achieved on the open aide of the brush adjacent to the
cloared arsa. This was whore the spray oporator was abls to move around
and direct his spray nozzle most effectively. On the denser side of the
bruah top-kill sas patchy as the operator could not meneuver effectively
and in some casso had merely permitted the spray to drift out onto the brush.
The interlor porticme of the plants were not affected, Becsuse soversge of
the foliage sesmed to be a critical factor the design of nossles, or the pos—
sibility of mivt blowers or cther devioss Lo get better spray coverzge should
be inwetigated. Spray coverago is especially important at the base of sprouts
and in difficult to reach areas of rature brush, Wnite [ir saplings sprayed
with 2,0=D plus 2,6,5%TF in Jyuet were scorched slightly and defeliated but
were not permanantly damaged.



Other trecatments

About two acres were sprayed with the various mixes from hand pumps on
the north edge of the plantation area in October 1956. This portion of the
area had come back to manzanita seedlings and bracken fern following clear-
ing. The spraying was done to attempt to contrecl competing vegetation prior
to spot seeding of conifer species (fig. L). A control of bracken was not
contemplated as it was mostly dommant (with brown leaves) priocr to spraying.
Good control of manzanita seedlings was accomplished. The few chinkapin
sprouts on the area were effectively top-killed. USome snowbrush plants were
top-killed. This species resprouted bui the sprouts have been closely browsed
and hedged by deer. Snowbrush is a favored browse species.

Operational spraying

In October and November 1958 the entire area that had been cleared,
planted and seeded was sprayed and test plots resprayed to attempt to final-
1y release the planted and seeded stock from competition of resprouting brush.
This spraying was done with a power wagon fire truck. A "brush-killer": egual
amounts of 2,4-D and 2,4,5-T totaling four pounds acid equivalent per 100 gal-
lons of water with one-half percent summer oil and diesel was the c¢oncentration
of herbicide used.%/ Application rate was about 100 gallons per acre., This
spray job resulted in good top-kill of chinkapin sprouts and complete kill of
manzanita seedlings. Again bracken fern was not affected., The surviving
planted seedlings are beginning to grow rapidly. oSome & to 12 inch leaders
are appearing above the herbaceous cover (fig. 5)., The spray did not seriously
affect planted or seeded conifer stock. OSome slight defoliation and distortion

Fig. 4. ©Successful seed spot. Fig. 5. Planted tree successfully
established.

(swelling) of small coniferous trees was noted. Much of the worst damage to
small trees appeared to be mechanical; that is, accidental crushing from the
spray machinery crossing or running over a row of planted trees,

4/ The actual mix was 5.8 quarts of ester mix with 5.8 guarts diesel,
8 ounces sticker spreader, 4.5 pounds Titanox (a dye) to 145 gallons of water.
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DESCUSSION

e sxperience 5t Latour has resclted 1n Lhe following spray program
te control chinkapin sprouts and msvtanita seodlings after mschaniedl bryusn
clearlng.

Allow one groving season fellowing elsaring tefors opraving. This al-
lows most brush seedlings snd sprouts to deveiop vefore sprayinz. Then
spray with two pounds =cid equivalent eacnh of 2,4-0 and 2,4,5-T mixed wiilh
an equal mmount (4 quaria) of diesel and 100 gullons of weter. One—halfl of
ane percent sticker spreadsr sgent snd o dye are added., This resuils ina
*standard orush killer" miz of | poundd dcid eguivalent to 100 gailens af
carrier with one-half of one percont sticker ppreader. The dwe is helpful
in sppllcation to comtrol coverage of Lhn area. Spraying in late Ocicber
or early November producss best resilts. PForty-oight hours of clesr weabher
fellowing spray applicstion is desirubie to keep the chemicals Trom washing
off the vegetation,

Plant trees during the first fall or spring aftsr clesring and spraying.
Treas apre planted in the fall of the ysar at Latour dus to difficult agoesn
problems in the spring. Desp snow and hesvy drifts prevent acosss o plant-
sble areas until early summer sfier ths best planting season.

Plard shoold be mads: for coe respray of sacond Applizstion one or two
years following indtial spray application. This woold b2 one or twe years
aftar trvoe wore planted or sesdad.

Althyugh iU I8 doubtful i1f complete control of brush cam be accomplished
{or iw necessary), this prozram ehould effectively relesse planted tress from
brush aprout and scedling compebition,

SUIBAHY

l. <Chinkapin is the =mosi difficult brush epecies to céntpol 2t the
toar State Forest. Chdnkapin sorouts offer serious competition to
trees plented in clesred araas,

2, A mixture of 2,4,57 and 2,4,5TP s Lhe coet lothal spriy on
ghinknpin sprouts sprayed in dugust and October. Mixtores of 2,4-D
plus 2,4,5%T and 2,4-D plus 2,4,%TP ware about squalily effective
in top-kill., Amine triszcl gave the poorest kills, Results of
spraying with a mixture of 2,4-D snd 2,L,5T were pearly squal Lo
the best Lreatment in late October applications. This last mixture
is recommendsd [or use because it L5 cheapor.

J. Good top-ikill of sproute weg achiewed in beth August and October
spraying, However, regrowth wau least follewdng the October spraying.
Spraying in late Octsber or early Novanber L& regomsnded.

ke Two applicatiens, one Lo three yoars apart, mey be required o
relsase planted trees fron competition with chinkapin sprouts, Cone
timued emergente of sanzanita soedlings over & two or three year
period may also reqguire & respray.

-‘:h-



5. Late fall sprays did not seriously affect plinted coniferous
trees. Covering the trees with milk cartons or other protection
does not seem to be necessary when the spraying is done on the
ground using normal care to avoid spraying small‘trees.

6. Spraying of mature brush from the ground with back pumps in
limited trials was mostly ineffective. In spraying mature brush,
and to a. less extsnt sprout regrowth, coverage of the foliage by
the spray material appears to be a critical facter. Methods to
achieve betler spray coverage especially at the base of sprouts
and in the difficult to reach areas of mature brish should be in-
vestigated.

l

CABLE, D. R, 1957. Chemical Control of Chaparral Shrubs in Central
Arizona, Jour. For. 57(12): 899-903,

DAHMS, Walter G. Chemical Brush Control on Central Oregon Ponderosa
Pine Lands. Pacific Northwest Forest and Range Experlment Station.

Research Note, No., 109, 1955, 5 pp.

DAHMS, Water G. and G. A. JAMES., 1955. Brush Control on Forest Lands,
Pacific Northwest Forest and Range Experiment Station, Research
Paper No. 13. 81 pp.

FOWELLS, H., A. and G. H. SCHUBERT. 1951. Direct Seedlng Trials in The
Pine Region. California Forest and Range Experlment Station.
Research Note Nc. 78. 9 pp. ;

GRATKOWSKI, H. 1959. Effects of Herbicides on Some important Brush Species
in Southwestern Oregon. Pacific Northwest Forest and Range Experiment
Station. HResearch Paper 31.

HAWKS, C. 1953. Flanes Release Tree Plantation, Jo@r. For. 54(5). 345-349.

LEONARD, O. A. and C. E. CARLSON. 1953. Chemical Brush Control Techniques on
Califormia Range Lands. State of California. Dept. Nat. Res. Division of
Forestry. 7 ppP. )

LEONARD, O. A. and W. A. HARVEY. 1956. Chemical Control of Woody Plants in
Californiaz. ©Calif. Agri. Expt. Sta. Bul. No. 735.. 40 pp.

SCHUBERT, G. H. 1955. Recent Trials with 2,4-D and 2;4,5-T to Kill Brush in
the Sierra Nevada in California. Calif, For. & Rge. Expt. Sta. Research
Note No. 102. 7 pp. .

SCHULTZ, A. M. and H. H. BISWELL. 1955. Brush Control with Chemicals.
Calif. Agric. 9(5): 5,13.



