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hairman Vebsioer: nur next topic, which is vital to ihe operation of all nmarscries,
is "Jeed Control." It will be presentod by Janes . dugensteln,
turseryman from Savenac Nursery, Hegion 1.

WAEED CONTRCL
by
James \/. Augenstein

vized control has undoubtedly been the most costly project in tree nurscries
ir past years., Hand woeding and cultivation has been the sole means of controlling
weeds.  In nurseries where drill sowing was possiblc, power cultivation helped mini-
mize the ccst; however, troadcast sowing and hand transplanting made power cultiva-
tion impossible,

Befors the C.C.C. days in 1933, there wers very fow tree nurscrics throughout
the United Statcs, aﬂd these fav were operating on low production schedulces compared
1o present schedules. ifany tree nurseriss, however, mushroomod when the C.C.C. pro-
gram vas initia

ted. The use of machinery was discouraged during the C.C.C. days bo-
causc sufficient cheap labor was available Lo carry cn all rarscry projccts. nNaS-
much 28 the C.C.C. progran was liquidated in 1942, and there was s shortage cof labor
after the war, those nurgceries that remained in proeduction found hand labor too
costly and not sufficient to control the weeds. Neltheor was machinery availablco to
do the Job., This necessity was the mother of invention for many new rzthods of con-
troliing woods, thus initiating a new cvolution in that phasc of nursery practice.

Various herbicides were intreduced during the war and carly post-war years,
were graspod by nurserymen as means for a cheap centrel of wceds. Possibly
irst ol thuse that was introduced was common numberT one stove oll, Then care
2-LL and various other types of petrcleunm nroduchs known as qtl, isecl, 3ovascl, Varsol,
and othor nineral spirits sold ander nunmcreous trade nanes. ne of the latest herbi-
cidos introduced is the Iscowced Killer. Through years of cxperimenting, sone of
tnesce nave proven successful and othors have not.

2=-LD, Burning, Cultivaticn and Iscoweced

Tnt varicus 2-40 compounds sold con the market under trade names such ag
ccdnaster, Weedicide, Weed Killer, cte., were gpiven a trial but preved unsatisfact-
ory ror wecd control in trec nurseries. The 2-4D comuounds ars harmful te both
conifor and hardwood seedlings. Considerable experimenting was deorne with this horb-
icide, but 2ll in vain,

Other weed control mothods that are being uscd are buming and power and hand
cultivation. Inasmuch as the wecd gccds usually germinate before the treo secods, it
is possible to go over the buods with a gasoline or bottle gas torch and burn the

weeds off nrior tc the germination of the tree seeds., This method, 1t is understood,

1z being used suceessfully in controlliing woeeds in sweod beds in British Columtia
nurserics.  This control method is only possible on pre-gorminated sced beds and will
nct vierk on transplant bods. Cultivation, both hand and power, has bocon a means of
reducing hand weeding, but does not clinminate it, Cultivaticn mercly destroys part
of the weods between the rows of trees, and hand wecding is nccessary around tho
trees.,

One of the latest chemicals to be placed on the market for weed control is the
"Igsco An ¥eed Filler® produced by the Innils, Speiden & Co., Yonkers, N.Y. 4Applicd
as & drench 7 te 10 days before soving, it will xill the weed secd as well as any
weeds that nay be presunt.  Iscowecd is also recommended as a funpicide for control-
ling <damping off. There sre two objections the writcr has found to its usc:
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(1} It must be applicd at least one weck beforec sowing, and (2) Extreme care 1s ad-
vised in handling concentrated solutions, inasmuch as it is a lachrymator, is in-
flapmable, and the liquid can rcadily be absorbed through the skin.

The writcr treated a small plot with Iscoweed in 19L8. It proved very suc-
cessful as a weed killer and was not hamful tc thc tree sceds or scedlings when
they germinated. Iscoweced may prove very beneficial as a weed control for first
vear ceed beds since oil sprays are not too satisfactory for very young secdlings
liore cxtensive tests are planned at the Savenac lursery for 1949, The writer deoes
not fcel qualified to report very extensively on Iscoweed since tegsts thus far have
beer limited and have only »roven that i1t has possibilities., The costs per acre
for treating with Iscoweed are not at hand.

01l Sprays

Cil sprays were first introduced to tree nurserymen in 1942 on the Emergency
Rutber Project. The Hardie 01 Co. of Cnalifornia was conducting experiments with
comncn rumber one stove oil for Cﬁnt“oll¢r: woeds in carrot fields. ‘turseryman B.J.
Abrahams becare interested in these experiments and started tests of ais ovn., With-
i twe ronths from the time ¥r. Abrahmimst! tests were {irst staricd, eguipnent was
purchascd. and oll spray was put to use as a control of weeds in tho Guayule nurser-
ics and proved very satisfactory. Various petroleun companies, as well as numerous
mrserynon opcrating tree nurseries, started experimenting with oil sprays in 19LL
and 12.5, and they are rapidly becoming a standard nurscry teol.

It wiXl be noted that stove oil is emphasized wmore in this report than the
other oils because the writer has experimented more with it and feels that stove
cil s superior to the other oils.

1. Materials Used

Therce are various oils tiaat are proving to be satisfactery for controllirg
yreeds in tree nurserics.  Lost corvacrceizl experimenting with oil sprays for weed
control has been dene on farm crops and not on conifer or deciduous secdlings.
Various cil companies have introduced nuwnerous oil weed sprays on the narket under
trade names such as Varsol, Stanisol, Schio VWeed Killer and Sovascl, Besides these,

nurther one stove oil and deisel oil have been used very successfully. Past tests
have indicated a napthenic o0il containing a high percentasge of aromatle hydro-
cazrbons Is best suited. To a nurseryman these standards mean nothing. It is hoped
thn*t some simple test car be discovered before another field scason, so that cach
iet of cil cun be tested before using. EBach refinery apparently produces a slight-
1y different grade of oil. The various oils afferd a varlety of results.

2, lirthed of Application

Not ecnough emphasis has been placed on apglication of oll sorays.
suits have been connected with the material used and rate of application.
resulis were achioved on both the fuayule profrsct and at the Savoenac Mursery rezard-
ieas of the concertration vsed, In 1947, 2t Savenac, cmphasis was placed oan methods
of application, and the rate of xill moved up Trom 704 to 997. As lonp as cerizin
motheds of application were followed in 1948, a constant kill of 997 was receivad,

It has been indicated that as long as straight cil is5 used, it can be ap-
nlied with nost any kingd of a sprayver., The writer dees not feel that this 1s tm
£ o maximum kill is expected. An absolute fop has proved nore satisfactory than a
carse spray. This also saves material. Small hand sprayers should nct be depend-
d upor as the results are not always constant, thus giving a falsc impressicn.
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Power spray riachines are best suited for oil spraying ané will pay for themselves
in one year., Any type power sarayer that will produce 300 to 600 pound pressure
can be adapted for applying oil sprays.

Two or three sets of booms can be attached to the spray machine so that one,
two, or three beds can be sprayved at the sane time. The nunber of booms will be de-
termined by the size of pump on the spray machine.

Fan type nozzles have been used most extensively in past experinments, how-
ever, were discarded at Savenac in 1948 for the "Iron Aze" round type nozzles., It
has been Impossible to find a fan shaped nozzle that did not throw heavier spray at
the ecdge of the fan than at the center. The round type nozzle with whirl dizcs
tarows a finer spray thus using less material. Bast resulis have been obtained at
Savenac with two spray booms in tandem. The {ront boom was fitted wizh five lio. 2
nozzles, swaced 1l inches apart, and the rear boo: with six le. 3 nozzles, also
spaced 1& inches apart. The nozzles were spaced so that each sprav overlapped one-
half thus giving 2 double coverage from each boom. In case cne nozzle plugs, the
second beom applies enough spray so all areas are covered ansuring a compliecte kill,

There are numerous types of nozzles on the market., One ¢f Lhe latest devel-
oprents 1s tie jet type atonizing nozzle. This nozzle produces an absclute fog,
The jet nozzle is marufactured by the Spraying Systems Co., L4021 Lake St., Chicap
2u, Tllinois.

when stove oil is mixed with water, 1t must be kept in an emulision, This is
easily accomplished by adding from one to two pints of neutral liquid scap to 200
rparlons of cpray. The spray tank rmust also be fitted with agitators. The soap and
agitators are not necessary when pure oil such as Stanisol is applicd, “hese lirht-
er oils have also been apnlied in a water wix at various nurseries, bui the writer
has not learned if it is advisable,

3. Rabte of Application

It is difficult to set a certain rate of application that will fit all nurs-
eries. There are various elements such as climatic conditions and tvpe of weeds
which delerminre the rate of application needed for each nursery. Tests are noceg-
sary to actcrmine the proper rate for each nursery.

Past experience indicates a mixture of one gallon of nunmber one stove oil to
three rallons of water is best suited for killing most weeds. This sulution, when
applied with eleven nozzles, as nentioned above, at 300 lbs, nressure and travel—
ling over the bed at approximatelr one inile per hour will apply from 240 to 250
galions of emulsion per acre, or 60 to 70 gallons of oil der acre. Variocus tests
by nurserymen and ¢il companies throupghout the country have ro@owﬂerdea from £0 to
12C galions per acre where the llghter undiluted oil, =uchk a#s Varsol or Staniscl,
is apnlied.

L. Wnen to ppply
01l has been a known killer of plant life for many vears. Lisht applica-
ticns of oil will kill young tender plants; however, a heavier application is re-
guired to kill a plant when it becomes woody. This is the answer to controlling
weeds in the tree seedling beds, The young tree seedlinrs are rore weody than the
snall weeds: thus if a lirsht application of oil is applied, the weeds are killed
without injuring the tree seedlings, The weeds should be sprayed shortly after
they have germinated. Once the weeds have established a tap roct, the leaves nay
die back when sprayed; however, the root remains alive and will send out new
leaves. This i1s true with dandelion and clover. Freguent 1light applications are
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less likely to cause injury to the trees than one heavy application.

there are varying reports as (o the best time of day znd climatic condi-

tions for applyiny oli sprays. On the Guayule project and at Savenac, the writer

has found a high temperature and a low hwuidity to be the ideal conditions. Oore
of the eastern nurseries rave indicated best resulis were obtained on cloudy days.
Apparently the best climatic conditions must be deterained at each nursery. It
was found at Savenac tnat overcast skies within two hours after spraying will
cause the tips cf the needles on the trees to turn browm and die and usually an
irreqular kill results on the weeds. The ideal time for spraving at Savenac is
between 1C:00 Aal. ana 3:00 P14, The areas to te oil sprayed should not be
sprinkled or irrigated irriediavely prior to the oil treatrment. The pround surface
should be slightly on the dry side.

5. %ffects an .eeds

Yithin a few mirnutes after spraying, tho veeds take on a very dark green
trarsparent appearance siuilar te a plant that has been frozen. On a rood hnot day,
-

the plants will turn a tan color the firset day. They connletely dryv up vhe second
day.

voeds with a pubescent covering are more difficult to kiIli. The weed known
as ground cecli, belonging to the Senecio fanily, has a pubescent coverinpy and is
very hard to KIll with oil, The various weeds such as pigweed, lanp's guarter
sand spray and snall grasses are easily killed. Grasses that start in the fall
srould be sprayed as soon as they cerminate. 3y spring they will have developed a
heavy root systerm and will be difficult to kiil. Again, each nursery nmust work out
cstandards best suited to fit the kind of weeds they have to combat.

”
4

&, Lffects on Tree Snecies

The writer has experimented sclely with oil sproys on conifer beds so is un-
able to offer any sugrestions as to what can be expected in thistype of weed con-
trol in deciduous seedlings. 4As mentioncd above, the tree scedlinzs are more
woedy than the weed seedlings so are less likely to be injured by the light appli-
cationg of oil., A1l past exveriments at Savenac indicate oil spray is injuricus to
1-0 conifer seedlings if sprayed within one month afier conmplete jerination.  As
the i-O seedlings becone more vwoody, the larger species such as Pinus ponderosa and
Pinus morticola can be sprayed oitnout injury. It is rot advisable to seray 1-0
Picea Engelnanui, 1-0 Thuja plicata, or 1-0 Pseudotsuga taxifolia. The following
species have been successfully svrayed at Savenac:

2-1 and 2-2 pPseudotsupa taxifclia, Picena Bnecl-anni, and Thuja plicatas 1-0,
1-1, and 1«2 Pinus penderosa; and 1-0, 2-0, 2-1, and 2=2 Pinus monticola.

The large transplant stoel: is not easily killed by oil spray: however, too
heavy an appri cation nmay cause a defelisticn which will retard the growth of the
tree. This 1s more true with one species than arother.

It is very doubtful if 1-0 deciduous seediings would withstand the 0il spray.
It is very likely thoupgh that deciduous transplants could be sprayed providing the
spray nczeles are carried below the leafy crovm so that very little o211 is sprayed
directly on the leaves.

Ar overdose of oll spray will cause the conifer necdles to turn browm within
wo days after spraying., Occasionally only the tips of the needles will becone
brown. These injured seedlings will usually stay dormant until Lhe followin
spring when they will put out now needles. It is sugvestes that extreme care be
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Unat happens to the 50117 e had a dozen pathologicts eoing over the
soil cn tho Cmayule 3rojoet,  The gquestien came up whether an accumula-

tion of cil wouid cause the scill to go dead. T

dupenstein:

i

¥

Thayr pravud tnzt 0il in
large amounzs ovor 1ong periods of tine would chanre the nitrogen
corpound in the soil., In small ancunts it 1s not dangorous.

Languist: Isco AA has boen used in 4%, Shasta Marsery, I 2ot 2 barrel of it from
new Jersey and put it on, I spent only $#60 for weedine that sumzer. It
kiiled all the wreeds and I thinc it killed all the weed seed. That
cost 18 or $2C an acre. It is like macic.

Aurenstein: What is the prie

e? Answer: L0 cents a pound ligquid., lie usad
masks to out it on.

Auzencteing It has possibilities for 1-0 seedlingz., T saw tests wiith Stanisecl
that ¢id shou narmful effects.

Chzirman VWebster: How do you apply Isceo AAT?  Answer: e mix it with water ard
drench the soil, The more Waler, the decper the kill.

FeDermitt: T have a letter from the company stating that they cannct seil it; they
have lost interecst in it.

Lanquist: I also had a letter from the comnany saving they cannot sell it, but
would supply our needs,

Suestion: What kind of chemical is it? Aupensteirn: Alcal alechol,

Questlion: How long does it stay on the ground? Answer: It has Lo be apnlied
from 7 to 10 days before seed beds arc put 1n.

Languist: I tried it on weed seeds and 1t killed everything.
Augenstein: Tt kills grass and will kill anytning,

Aindt: T the letter they state they vwere not aillowed to pat it cut as 1t 1s
dangerous. Tt bears some investigation., {Isce fh weed killer) Thie secret
of 0il spray is te have a fog rather than needle point spray as that could
be harmful,

Chairman Vebster: Can you see any differerce in the use of o1l spray cn pine and

fir? Answer: A fir 2ecaf is a lighter green znd there is no
effect™@n The secdling so far as killirng the leaf is cconcerned.
e noticed some defoliation on a fewr apparently due to the shdd-
ing and denscness. 3ut thatl comes back the next spring. This
is in transplant stock. e figurcd we savad 435,000 over the
cost of hand weeding. e have a ot to learn in the use of soil
spraying, otec.

Rindt: 1 believe it would be worth whilc for us to try and find out how oil sprays
kill.

fugenstein: «e would find out whether to use lighter ¢lls. Is there a research
agency that would do this for us? 4 feilow from Califcornia Standard
01l asked to send us five gallons of weed killer. T wrote back in
favor of it, and inguired about cost. Je plans a trip through the
ilorthwest and would stop in to see us in February. e may Xnow as he
is with California Research. Ve might be able t¢ get information
from him.
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Chairman ebster: het brand of ztove oil do you use in the nursery?

Augenstein:  Just any brand. e buy from the 3hell 01l Company, There must b
some way to find ocut whnat ig best suited for weed killing. Tt should
not take more than a day or so to ret a test,

0N

Further discussion on the problem of woed killer,

wcfernmitt:  We use 3inox cach year, for the first crop of weeds. It is apnlied
after sowing cced and before the trees come up. Spray 23 pallens to a
bed of 250 feetb.

Augenstein: Does 1t kill the seced or the entire plant? Answer: The plant. The

T weeads come up before tree seed does and in tRYSTFWAY veou get most of
the veeds. ile have a pronlem with grass, It comes up in the fall,
There is fam land all around the nursery and seed will blow in rather
than seed that is left in fron year to wear. e till with rototiller
for some weeding,

Crzirman ‘.ebster: Do you know what percentage of vour nursery cost is for weeding?

VeDermitt: T tadnk not much over 15 or 20 nercent for actual weeding, ‘ic have bthe
mechanical weeder. The mest of the weeds are taken out that way and
saves 509 of weeding costs. But it has Lo be used when *he soil is dry.
Ir the fall when 1t rains, the grass starts coming and it is almost in-
pecssible to kecep it out.,

Chalrman "Jebster: To go back to oil spray. Eecause of peossible damage to 1-0 stock
yeu faver the ase of oil spray primarily on 2-0 stock. Is that

cerrect?

dugenstein: Yes. It is not the fact that 1-0 is smaller stock, ™t because the
trecs are very succulont, The more succulent the easier it is to kill
with oil. How large doec Dourlas fir gei in the first year?

Chairman .cbster: Abcut L inches in our west side nurseries which produce 2-0 stock
and & to € inches in the nursery nroducing 1-0 stock,

Defferbacher: %e used Stoddard sclvent for weed control angd irricated with overhead
sprirkler systen for ¢ hour before and l hour after appli catﬂon of
the solvent and secured from 607, to 901 weed kill. This method wa
successful for 1-0 Zourlas fir, Pondercsa sinc, Port Orford CJua_,
and Sitka spruce; also for 2-0 Douplas fir, Sitka soruce, iloble fiv,
and Port Orferd ceodar. Adplication of on dryv beds was unsuc-
cessful. There was excessive injury %o the seedlings,

Schreeder: hy does one oil work onc way and ancther does 1t another way? Can

sore committee set in touch with a regcarch Laboratory and werk cut
more of this type of information?

rindt: I think if we take action as 2 group representing a nmunmber of nurserics, the
liesearch organization would be more apt to pick 1t up., These are some of
the things that should come out of the meeting.
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Chairman kebstor: Thank you, Jim, Tor vour excellent contribution on weed control
neasures.  Jur nextv topic is devoted to nursery irrigation and
will be prasented by Jalter Ingstrom.




