Forest Tree Nursery Herbicide Studies in the Northern Great Plains: Herbicide
Phytotoxicity Tables.

Law ence P. Abrahanson?

Abstract.--Eight herbicides (registered for simlar uses in
the U.S.) were extensively evaluated at 15 forest tree nurseries
in Western and Northern United States for weed control on first
year seedling nursery beds. Phytotoxicity evaluations of dcpa,
napr opam de, oxyfluorfen, di phenam d, bifenox, oxadiazon, trifluralin
and pronetryn on 38 different conifer and hardwood species are

presented.

Addi tional keywords: Enide® Treflan,

Dact hal ® Caparol ®,

Devrinol ® Mdown®, Goal ® and Ronstar®.

I NTRODUCTI ON

The USDA Forest Service devel oped a nunber
of nursery herbicide projects in the United States out of a
recognition of the potential benefits of herbicidal control
of weeds in nursery seedbeds. This paper wll concentrate on
projects conducted at 15 nurseries in the Great Plains,
the Lake States and in New York. The forest tree
nurseries were part of the follow ng projects. The
cooper ati ve western nursery herbicide project, initiated
in 1976, was with cooperation anpbng state, private
and federal nurseries, Forest Service Research, State
and Private Forestry, National Forest Systens, and State
University of New York out of Syracuse. Twenty-ei ght
nurseries in 12 states were involved in this effort
whi ch was broken down into three segnents, each of
three-year duration; the Pacific Coast started in 1976
(Stewart 1977, Oaston et al. 1980, Owston and
Abrahanson 1984), the Internountain-Geat Basin in 1977
(Ryker and Abrahanson 1980), and the Great Plains in
1978 (Abrahanson 1981, Abrahanmson and Burns 1979). In
1979 the Northeastern (NE) Area started an eastern
nursery herbicide project in five states cooperating with
Purdue University and State University of New York (SUNY) at
Syracuse (Holt and Abrahanson 1980). In 1981 the NE Area
expanded the eastern nursery herbicide project to the
Great Lakes area with eight nurseries (state, federal and
private) inthree Lake States cooperating w th SUNY
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(Abr ahanson and Jares 1984). During 1982 Gkl ahoma
State (Abrahanson 1983) al so sponsored a nursery
herbi ci de project of their own in cooperation with SUNY
to help the nursery expand on the herbicide studies
using different herbicides, tree species and sow ng
times.

What is inmportant in these projects is that all
studi es have sinlar objectives and net hodol ogi es and t hat
i nformati on devel oped fromone region or study project is
supportive of that fromother regions. In all these
studi es the objectives were to identify pronising
her bi ci des, devel op data for product registration, and
denonstrate safe and effective weed control practices for
nursery seed beds.

METHODS

The nursery herbicide screening and denon-
stration projects were initiated as part of a three-
year study. During the first year of the three-year
study up to ten herbicides (eight of which are
represented in Table 1) were screened on two to four naj or
speci es of spring and/or fall sown conifers and/or hardwoods
dependi ng on the nursery involved in the study.

Treatnents were applied to three-foot long plots
in four-foot wide nursery beds with a one foot
untreated buffer between plots. Al treatnments were
installed in a randoni zed bl ock design with three
replications per species. Herbicides were applied with
a nodi fied AZ plot pressurized sprayer equipped wth check
valves and four flat fan 8001 nozzl es operated at 20
psi in a water carrier at a volunme equivalent to 85
ppa (100 m/ plot). Granular formulations were
ocularly applied froma hand shaker uniformy over
the plot.



Pre-seedi ng incorporated treatnments were applied
no nore than one day before seeding and incorporated
into the top two inches of soil using a garden rake.
Post -seeding treatments (Ps) were applied wthin two
days after seeding, except on the fall-sown species which
were applied any tine after fall seeding but before
mul chi ng. Post germnation treatnents (Pg) were applied four
to six weeks after seedling energence, except on the fall -
sown speci es which were applied in the spring after mulch was
renoved and seedlings had energed.

Her bi ci dal danmge to coni fers/hardwods at
the end of the first grow ng season was eval uated using a
ten-point rating scale (0 is conplete
kill, 10 is no effect) proposed by Anderson (1963). Hei ght of
nine randonly sel ected seedlings and nunber of
seedlings per foot in three randomy selected rows in
each plot were also neasured to deternine chem cal
effects on germination, seedling growh and survival.

The objectives of the second-year studies were
to evaluate the phytotoxicity and weed contr ol
effectiveness of three to four herbicides screened
fromthe first-year study to be nonphytotoxic to the
speci es tested and have reasonabl e weed control of
weeds present at that nursery. Phytotoxicity was
eval uated by using herbicidal damage ratings (Anderson
1963), seedl i ng survival (nunber/foot) and hei ght
growth (cm. Dosages of 1X, 2X, and 1X + 1X of
these herbicides were applied post -seeding and/or post -
gernmination using three-foot long plots in fourfoot
wi de beds with a one-foot untreated buffer between
plots. Al treatnments were installed using a
random zed bl ock design with three repli cations per
species. Herbicide treatments were applied by small
pressurized sprayer or hand shaker as was done the
first year of these studies.

Weed control effectiveness of the best treatnents
selected fromthe second year study were eval uated the
third year under operational use using nursery application
equi prent on 100f oot test plots. The herbicides were
eval uated for weed control under operational use at
the 1X rate of application applied post-seedi ng al one, or
post - seedi ng and post-germ nation. Phytotoxicity rating,
survival and height neasurerents were also recorded from
these operational plots.

RESULTS AND DI SCUSSI ON

Since each nursery is a study in itself, this
paper will only concentrate on studies conpleted at 15
nurseries in the Geat Plains, the Lake States and
New Yor k (Abrahamson 1984). Phytotoxicity data from
these nurseries is presented in Tables 2-15, listed by
her bi ci des tested under each species. The tables are
sumraries of all the phytotoxicity studies and indicate;
1) those fall- and/or spring-sown seedlings where the
her bi ci de has been safely applied at rates indicated
wi t hout stunting or germination reduction (x); 2)
herbi ci des that appear to be

prom sing at rates indicated, but because of possible
phytotoxic problens inplied in some of our studies, these
shoul d be thoroughly tested before using at your
nursery (0); 3) herbicides that should not be used at
rates indicated because of severe phytotoxic damage (-).
One herbicide that should be el aborated on is
napropani de. Napropam de is used at the |ower rate
(1.5 Ibs ai per acre) when the nursery soil has

bel ow 1 percent organic natter, otherw se the higher
rate (3.0 Ibs ai per acre) is normally used. Napro-
pamide is safe to use post-seedi ng on nost spring sown

coni fer species tested, but caused severe stunting when
appl i ed post-seeding to fall -sown coni fer species in the
Lake States study. Napropam de applied post-

germ nation to both spring and fall-sown conifers
caused no phytotoxic problens.

Weed control expressed in terns of hand weedi ng
time, or "how nuch time can herbicides save you
versus hand- weedi ng" is one of the nobst inportant
aspects of these studies. In the Geat Pains study
(Abrahanson 1981) on spring sown speci es the post -seedi ng
applications were as effective as the post-seeding plus
postgermnation applications for total season weed
control. The Norman Nursery in Okl ahoma is an exanple
(Abrahanson 1983) of the type of savings in tine and noney
that can be expected fromthese herbicides when used
in forest tree nurseries.

Hand weeding time at the Norman Nursery was
reduced by an average of 80 percent for all herbicides
applied only in the spring (Ps) while those applied in both
the spring and a second application five to six weeks
later (Ps + Pg) reduced hand weeding tinme by an
average of 87 percent. Based on m ninumwage of $3.35 per
hour, this would anpbunt to an average gross savi ng of
$4, 600 per acre of seedbed (w thout figuring in cost
of herbicide or application costs) weeded six tines
with a mean weeding tine of 283 man hours per acre
untreated seedbeds at Norman (Abrahanson 1983).

SUMVARY

There have been nunerous trials, studies and
tests of various herbicides at many different
nurseries that have denobnstrated the safe and
effective use of dcpa, napropam de, oxyfl uorfen,

di phenam d, bifenox, oxadiazon, trifluralin, and pronetryn on
various conifer and/or hardwood first year seedling
nursery beds. These herbicides have reduced the tine
required to hand-weed nursery beds by 80-87 percent
when applied at sowing tine alone or with a second
application four to six weeks later. Over $4,000-
$7,000 per acre of seedbed could be saved by using

t hese herbici des over hand-weedi ng al one.

However, the safety and effectiveness of any
herbi ci de should be tested at each nursery before
operational use. These herbicide trials are urged
because there is a strong possibility of differential
results fromvaried interactions of



Table 1.

Herbicides, rates, and application timings used in the Nursery Herbicide Studies Conducted by SUNY.

Application Timingl

Pre-Seeding
Incorporation Post-Seeding
or Pos t- Plus

Herbicide Formulation Manufacturer (1b ai/A) Pos t- Seeding Germination Post-Germination
Diphenamid Enide 50W; 90W  Upjohn k.o x x X
Trifluralin Treflan 4EC Elanco 0.75 X - -
DCPA Dacthal w-75 Diamond- Shamrock 10.5 X X X
Prometryn Caparol 80W Ciba-Geigy 1.0 X x x
Nap ropami de Devrinol 50W Stauffer 1.5/3.0 X X x
Bifenox Modown 80W; 4F  Rhone-Poulenc 3.0 x x x
Oxyfluorfen  Goal 2E; 1.AE Rohm & Haas 0.5 x x x
Oxadiazon Ronstar G Rhone-Poulenc 1.0 x X x
Nap ropami de Tank mix 1.0+3.0 X X X
& Bifenox
‘Pre-seeding incorporation: incorporated into top 2 inches of soil immediately before seeding.

Post~seeding:
Post-germination:
Post-seeding plus post-germination:

different mxtures of tree and weed species, soil and
climatic factors, and cultural practices at different
nurseries. |f a particular herbicide has never been used
at your nursery, several years of trials are advisabl e because
of variations in effects caused by different weather
conditions. Trials should include "doubl e doses" to eval uate
the safety limts on crop seedlings and | eave an
untreated control to properly evaluate the effects of

t he herbi ci de.
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TABLLE 71 Phytotoxic effects of herbicides tested on first year

TABLE 61 Phytotoxic effects of herbicides tested on first year Japanese larch, eastern red cedar, and white cedar nursery
white and Norway apruce nursery beds. beda.
White Spruce Japanese Larch
Herbicide iSpringi Fall | Post- | Poat- |Poat-Seeding Herbicide i1Springl Fall | Post- | Post- iPost-Seeding
| Sown | Sown | Seeding! Germination!& Germination | Sown | Sown | Seedingi Germinationi& Germination
depa » » x x X depa ” 4 x b3
napropamide L] x x x napropanide L (-] x o
napropanide - ] x o oxyfluorfen = ® % X
oxyfluorfen L] - x x x diphenamid L x x b
diphenanid » L] x x x bifenox » x X x
bifenox " L ® X ® oxadiazon L x x x
oxadiazon L] x x x trifluralin - x
oxadiazon " o x o prometryn " x x x
trifluralin L] x
promatryn - L x X %
napropanide & Eastern Red Cedar
bifenox » x x x
Herbicide |Spring! Fall | Post- | Poat - |Post-Seeding

{ Sown | Sown | Seeding! Germination|& Garmination
Norway Spruce

Herbicide |Springl Fall | Post- | Post - |Post-Seeding decpa " x x x
| Sown | Sown | Seeding! Germinationl|& Germination napropamide » x x X
oxyfluorfen » x x %
diphenamnid » x x x
dcpa L] X x x bifenox » o X -]
napropamide L X X x oxadiazon » X x x
oxyfluorfen » x x x trifluralin » x
diphenamid » X x x napropamnide &
bifenox » x x x bifenox L] o x o
oxadiazon - x x x
trifluralin » x
prometryn L x x x White Cedar
Herbicide {Spring! Fall | Post- | Poat- iPoat-Seeding
x = no phytotoxic effecta at nurseries tested. | Sown | Sown | Seeding|! Germinationl|& Germination
o = some phytotoxic effects at one or more nurseries where
teated, requires additional trials before operational use.

- = asvere phytotoxic affecta, Do Not Uae. dcpa » x x X
napropamide » o x o
oxyfluorfen L] - x -
diphenamid L] x x x
bifenox L - x -
oxadiazon L4 x x x
trifluralin » X

% = no phytotoxic effecta at nuraerieas tested.

¢ = some phytotoxic effects at one or more nuraeriea where
teated, requires additionsl trials before operational use.

- = gevere phytotoxic effects, Do Not Use.



TABLE 931 Phytotoxic effects of herbicidea teated on firat year
hard and silver maple, and black walnut nursery beds.

TABLE 83 Phytotoxic effecte of herbicides tested on first year
caragana, Russian olive, and black locust nursery beds.

9

Caragana Hard Maple
Herbicide ISpring! Fall | Poat~ | Posat- |Poat-Seading Harbicide ISpringt Fall | Post- | Post- |Post~-Seeding
| Sown | Sown | Seeding! Germinationl|& Germination | Sown | Sown | Seedingl! Germinationi& Germination
dcpa L] x x dcpa L] - X -
napropamide » - x - oxyfluorfen bt o - -
oxyf luorfen " - x - diphenanmid L X X
diphaenanid " x x x bifenox ” - X -
bifenox » - X - oxadiazon " - X -
trifluralin » o trifluralin - -]
napropanmide & prometryn b x - -
bifenox » - x - napropamide &
bifenox » - X -
Russian Olive
Silver Maple
Herbicide ISpring| Fall | Post- | Post- |Post-Seeding
| Sown | Sown | Seeding! Germinationli& Germination Herbicide ISpring! Fall | Posat- | Post- |Poat-Seeding
| Sown | Sown | Seeding| Germinationi& Germination
decpa L 4 x x
napropanmide L] X x x dcpa » - x =
diphananid » x x x napropanmide b x
bifenox " - x - oxyfluorfen L] - -
trifluralin ” x diphenanid » - -] -
napropanide & bifenox » - -
bifenox » - x - oxadiazon » X
napropamide &
bifenox = - -
Black Locust
Harbicide I1Spring! Fall | Poat- | Poat- |Post-Seaeding Black Walnut
| Sown | Sown | Seeding! Germinationi& Geraination
Herbicide |1Spring| Fall | Post- | Poat- |Post-Seeding
| Sown | Sown | Seeding! Germinationl|& Germination
decpa " x
napropanide = x X x
oxadiazon » x decpa » x x X
trifluralin » - napropanide " o x [}
oxyfluorfen = x o -}
diphenanmid » x x x
* = no phytotoxic effecta at nurseries teated. bifenox * X x x
o = gome phytotoxic effects at one or more nurseries where oxadiazon » x x 4
tested, requires additional trials before operational use. trifluralin » X

~ = gevere phytotoxic effects, Do Not Uae.

X = no phytotoxic effecta at nurseries teated.

o = some phytotoxic effecta at one or more nuraeries where
tested, requires additional trials before operational use.

- = severe phytotoxic effects, Do Not Use.
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TABLE 10: Phytotoxic effects of herbicides tested on first year
cotoneaaster, Siberian elm, and honeysuckle nursery beds.

TABLE 113 Phytotoxic effectas of herbicides tested on first year
white and green ash,

and silky dogwood nursery beds.

Cotoneaster White Ash
Herbicide ISpring!| Fall | Post- | Post- |Poat~Seeding Herbicide i1Spring! Fall | Poat- | Poat. - | Poat-Seeding
| Sown | Sown | Seeding| Germinationl|& Germination | Sown | Sown | Seeding! Germination!& Germination
dcpa » x x x dcpa » x x® x
napropanide » (=] x o napropamide " b4 x x
oxyfluorfen L] o - - oxyfluorfen L X - -
diphenanmid L] = x ® bifenox * o x )
bifenox » b4 o [~] oxadiazon = - x -
oxadiazon L X trifluralin » X
napropanide & prometryn - x - -
bifenox » o o o e e e e e e e e e e
Lacebark Elm Greers Ash
Herbicide 1Spring! Fall | Post- | Post - |Poat-Seeding Herbicide ISpring! Fall | Poat- | Post- |Poat-Seeding
| Sown | Sown | Seeding! Germinationl!& Germination | Sown | Sown | Seeding! Germinationi& Germination
dcpa L] o x dcpa = x x X
napropanide L] - x - napropamride » x x Y
oxyfluorfen = - - diphenamid = x x x
diphenanid " - o - bifenox " - X -
bifenox » - - - trifluralin » %
oxadiazon = x napropamide &
trifluralin » -] bifenox = - x
napropamide &
bifenox L] -
8ilky Dogwood
Hom@y SUuCK L@ e
Herbicide I1Spring! Fall | Post- | Poat- tPoat-Seeding
Herbicide iSpring! Fall | Post- | Posat- {Poast-Seeding | Sown | Sown | Seedingl! Germination!i& Germination
| Sown | Sown { Seeding! Germinationl|& Germination  _ _______ __ _ _____ __ e -
decpa » X ~ -
dcpa " X - - napropamnide L] - X -
napropamide = X x x oxyfluorfen L - - -
oxyfluorfen » o - - diphenamid » x
diphenamid " (-] o o bifenox L] - - -
bifenox " % o [ oxadiazon » - - -
oxadiazon » - - trifluralin » x
trifluralin L] x
naproparide &
bifenox » x -] -] x no phytotoxic effecta at nurseries tested.

X = no phytotoxic effects at nurseries tested.

o = some phytotoxic affects at one or more nuraeries vhere
teated, requires additional trials before operational use.

- = gevere phytotoxic effecta, Do Not Use.

aome phytotoxic effecta at one or more nurseriea where
teated, requirea additional triala before operational uae.
asevere phytotoxic effecta, Do Not Uae.



TABLE 12: Phytotoxic effecta of harbicides tested on firat year

TABLE 13: Phytotoxic effects of herbicides tested on firat year
yallow birch, American plum, honeylocust, and lilac nursery

euonymus, hackberry, sycamore, and choke cherry nursery beds. beds.
Euonymus Yellow Birch
Herbicide ISpring! Fall | Post- | Poat- |Poat-Seeding Herbicide ISpringl Fall | Post- | Poest- {Poat-Seeding
| Sown | Sown | Saeding| Germinationi& Germination | Sown | Sown | Seeding! Germination|& Germination
dcpa [ x dcpa - - - -
napropanide L] x napropanide » - X -
diphenamid L] o oxyfluorfen » - - -
oxadiazon » x diphenarid L] x x
bifenox » - - -
Hackberry oxadiazon " - - -
trifluralin L] -
Herbicide iSpringl Fall | Post- | Poat-~ |Post-Seeding prometryn L] - -
| Sown | Sown | Seeding! Germinationi& Germination
American Plum
dcpa L - -
napropanide » x Herbicide ISpringi Fall | Poat- | Poat- |Poat-Seeding
diphenanid » o b o | Sown | Sown | Seedingl Gaerminationi& Germination
oxadiazon » x
Sycamore decpa L] [
oxyfluorfen " (-]
Herbicide ISpring! Fall | Post- | Post- |Post-Seeding
| Sown | Sown | Seeding| Germination|& Germination
Honeylocust
dcpa L] - -] - Herbicide ISpringl Fall | Posat- | Poat - |Post-Seeding
napropamide » [ -] o | Sown | Sown | Seaeding! Germination!& Geraination
oxyfluorfen » - -
diphenamid L o x o
bifenox » - - decpa » x
oxadiazon " o oxyfluorfen " o
naproparide &
bifenox » - -
Lilac
Choke Cherry
Herbicide i{Spring! Fall | Post- | Poat - i Poat-Seeding
Herbicide I1Springi Fall | Post- | Post - |Poat-Seeding | Sown | Sown | Seedingl! Germinationi& Germination
| Sown | Sown | Seeding|! Germinationl& Germination
decpa » x
dcpa L - - oxyfluorfen " - -
oxyfluorfen » - -

X = no phytotoxic effectas at nurseries tested.

o = some phytotoxic effects at one or more nurseries where
teated, requirea additional trials beforae operational use.

- = gevere phytotoxic effects, Do Not Uae.

X = no phytotoxic effects at nurseries taested.

o = asome phytotoxic effects at one or more nurseriea whare
teated, requires additional trials before operational usae.

- = saevere phytotoxic effecta, Do Not Use.



TABLE 14: Phytotoxic effects of herbicides tested on first year
radbud and catalpa nursery beds.

TABLE 153 Phytotoxic effecta of herbicides tested on firat year
poplar and willow cutting nursery beds.

Redbud Poplar Cuttings
Herbicide iSpringl Fall | Poat- | Post- |Post-Seading Herbicide ISpring! Fall | Post- | Poat- iPoat-Plant
| Sown | Sown | Seeding| Germinationl|& Germination IPlant IPlant | Plant | Sproutingl& Sprouting
dcpa " x dcpa » x x x
napropanide » - x - napropamide L] x x x
diphenanid L] o oxyfluorfen L] X o o
oxadiazon L] X diphesnanid = x x x
trifluralin " o bifenox L] x o o
Catalpa Willow Cuttings
Herbicide ISpring! Fall | Post- | Post- | Post-Seeding Herbicide I1Spring| Fall | Post- | Post- {Post-Plant
{ Sown | Sown | Seeding|! Germinationl& Germination IPlant IPlant | Plant | Sproutingi& Sprouting
dcpa L X dcpa " x x x
napropamide » x x X napropamide L o X o
diphenanid » x oxyfluorfen " x (-] -]
oxadiazon L] X diphenanid L x x x
trifluralin » - bifenox " x o o

x = no phytotoxic effects at nurseriesa tested.

o = aome phytotoxic effects at one or more nurseriesa where
tested, requirea additional trisla before operational use

- = gevere phytotoxic effects, Do Not Use.

X = no phytotoxic effects at nurseriea tested.

o = some phytotoxic effectas at one or more nurseries where
teated, requires additional trials before opsrational uae.

- = severe phytotoxic effects, Do Not Use.




