Herbicides for Weed Control in Tree Nurseries.
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Abstract.--Wed control during tree seedling production is of
nmaj or inportance. The Tree Nursery at |ndian Head, Saskatchewan, Canada
is currently using and testing herbicides to suppl ement the weed
control program Current uses include: chloroxuron for caragana
sowi ngs; chloroxuron or linuron for poplar and willow cuttings;

trifluralin for Siberian el msow ngs;

linuron for choke cherry sow ngs,

conifer transplants and all 1-0 deci duous crops. Proni sing

treatments for future use include:

EPTC for caragana sow ngs,

chl oranben for honeysuckl e sow ngs, oxyfluorfen for poplar and willow
cuttings and conifer sowi ngs and linuron for green ash sow ngs.

I NTRODUCTI ON

The PFRA Tree Nursery at Indian Head,
Saskat chewan, Canada annual |y produces six to seven
m | lion deciduous and coniferous bare root seedlings for
distribution to over ten thousand applicants. These
seedlings are utilized in field, farmand roadsi de
shelterbelts as well as wildlife and nunici pal plantings
where they reduce wi nd erosion, provide snow control,
food and shelter for wildlife and add aesthetic val ue.

Good weed control is a major part of seedling
production and requires the use of herbicides in additionto
the usual nanual and mechani cal weed control operations.
Over the past 25 years the Tree Nursery at Indian Head
has been involved in investigative work to establish
her bi ci de practices which can be incorporated into
production of bare root tree seedlings.

Maj or nursery crops at |ndian Head incl ude:
caragana (Caragana arborescens), green ash
(Fraxi nus pennsyl vani ca | anceolata), willow (Salix
spp.), poplar (Populus spp.), villosa lilac (Syringa
villosa), Manitoba maple (Acer negundo), Siberian elm
(U mus pumila), choke cherry (Prunus virginiana

nel anocarpa), buffaloberry (Shepherdia argentea),
Col orado spruce (Picea pungens), white spruce (Picea

lauca), and Scots pine (Pinus sylvestris).

Her bi ci des are used during the first year of
production for all of the nursery crops listed except
green ash, villosa lilac, Manitoba naple
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and buffaloberry. Wrk is ongoing for green ash,
villosa lilac and honeysuckle (Lonicera tatarica) wth
additional work to evaluate new chemcals for caragana,
poplar, willow and conifers.

Herbici de Treatnents Qurrently Used in Seedling Production

I medi ately after sow ng caragana, chloroxuron (Tenoran
50 WP) is applied at 5.6 kg/ha. Overhead irrigation provides
incorporation. This treatnent has generally provided
satisfactory results, however, organic natter content of the
soil would appear to be a limting factor as indicated
in a 1979 study in which poor control occurred where
organic natter content was 5.0 percent and good control
was achieved in areas where the soil contained 3.0
percent organic matter. Increased rates of chloroxuron
were tested in an attenpt to overcone the decreased herbi cidal
af fect caused by adsorption to soils containing higher |evels
of organic matter. Weed control at 10.0 kg/ha was not
significantly better than 6.0 kg/ha, therefore the 6.0 kg/ ha
rate was retained. Chloroxuron application has no adverse
affect on caragana and, in sone instances, has actually
resulted in increased growth.

Chl oroxuron or linuron (Lorox L 48% or Afol an
F 45%) are used during the production of rooted
popl ar and willow hardwood cuttings. Investigative
trials indicated that linuron at 2.2 kg/ha or chloroxuron at
5.6 kg/ha could be safely applied after planting but
bef ore bud break. Even though initial testing was
conduct ed using clones of northwest poplar (Populus jackii
"Northwest'), Wl ker poplar (Populus x deltoides
'Wal ker'), acute willow (Salix acutifolia) and laurel
willow (Salix pentandra) nore recent testing has
i ndi cated VWl ker poplar nay be adversely affected by
linuron application. If these results are confirmed,
chloroxuron will be substituted for Iinuron for Wl ker

popl ar production. It should




be noted that application of either linuron or
chl oroxuron should be followed by overhead
irrigation to provide soil incorporation.

Many undesirabl e characteristics of Siberian elm
have caused the Tree Nursery to drastically reduce
production of this species. In fields used to produce
this crop, trifluralinis applied at 1.1 kg/ha and
incorporated to a depth of 7 to 10 cm seven days
before sowing. Cccasionally this trifluralin treatment
has been observed to cause sone reduction in Siberian
elmtop growth. This reduction is not of concern as it
inmproves the topto root ratio and the elmare still of
sufficient size at harvest tine.

The Tree Nursery produces approxi mately 200, 000
choke cherry per year. Linuron is applied at 1.7
kg/ha in late fall after the choke cherry
are sown. Precipitation during the fall and w nter
provi de incorporation of the herbicide. This linuron
treatment progressed through the Tree Nursery's testing
programwi thout conplication and after three years,
refinement of rate and application tinmng were
establ i shed. The treatnment has been included in Nursery
production practices for a nunber of years and has not
caused any adverse affects on choke cherry sow ngs.

Bare root conifer production at |ndian Head
involves a two year period of seedbed growth foll owed by
two years growh in the transplant area: three years
for Col orado spruce. Considerable wrk has been conduct ed
inan attenpt to find an acceptabl e herbicide that can be
appl i ed preenergence for weed control in seedbeds of
Col orado spruce, white spruce and Scots pine. The npst
prom sing herbicide tested, which is unfortunately no
I onger avail able, was fluorodifen (Preforan) a Ciba-Geigy
product. Ot her prom sing herbicides tested included:
napropam de (Devrinol), bifenox (Mdown) and
oxyfluorfen (Goal). The one which is currently of
interest and still being tested is oxyfluorfen. Its
application has resulted in sone injury to conifer
seedl i ngs, however a reduction in rates of herbicide
application may provide the desired margin of safety. A
rate of 0.5 kg/ha is currently being tested.

In the conifer transplant area weed control is
provided by linuron application at 2.2 kg/ha after
transplanting and at 1.5 kg/ha applied each fall
thereafter. Linuron application has not resulted in
a residual buildup nor has it been found to have
noved beyond a depth of 5.0 cmin the clay |loamsoil.

Al'l deci duous species which require nore than
one grow ng season to produce receive a linuron
application at 1.7 kg/ha in the fall of the first
year, once the abscission |ayer has formed. This
treatnent is particularly effective for control of
wi nter annuals such as flixweed (Descurainia
sophi a), stinkweed (Thlaspi arvense) and shepherd's-
purse (Capsella bursa- pastoris).

Herbi cide Treatnents Qurrently Being Tested for Use in Seedling

Production

Several herbicides are presently being tested.
Alternate treatnents for weed control in caragana
sowi ngs incl ude: EPTC (Eptam 80% EC), applied and
incorporated prior to sowi ng, and 2,4-DB (Cobutox 40%
EC), applied overall when caragana are in the first to
fourth trifoliate |leaf stage.

Results for the EPTC treatnents have been very
prom sing with no significant reduction in the stand or growth
of caragana (table 1). At a rate of 4.0 kg/ha, EPTC has
consistently provided excel l ent weed control .

Unfortunately, 2,4-DB has not provided the same
kind of consistently promsing results that EPTC has (table
2). A greenhouse trial in 1984 and a field study in
1985 resulted in 2,4-DB injury to caragana seedlings even
though seedlings in 1982 and 1984 field studies did not show
any such injury synptons. Based on these results further
eval uation is needed.

Linuron is currently being tested for use in
green ash production. It has been tested in 1982 and
1983 and is schedul ed for further testing in 1985.
Test results to date indicate the nost prom sing
treatment is a fall application of 2.0-2.5 kg/ha
applied after sowing (table 2).

Even though tatarian honeysuckle is a mnor crop
at the Tree Nursery sone herbicide work has been
conducted on this species Chloranben is the herbicide
of interest and has shown considerabl e prom se for
preenergence use in honeysuckle sowi ngs. In 1982,
chl oranben was applied preenergence to plots which had
been sown to honeysuckl e the previous fall and at 4.0
kg/ ha provided fair weed control wth no adverse affects on
the honeysuckle (table 3). To further pursue this use
of chloranben, rates of 4.0 to 6.0 kg/ha were applied
in the fall of 1982, after sowing, and in the spring
of 1983, before crop and weed energence. All of the
treatnents except the 4.0 kg/ha rate, spring applied,
provi ded good to excellent weed control, again wthout
adverse affects on the honeysuckle. An additional
study was conducted in 1984, testing rates of 4.0 to
7.0 kg/ha fall applied after sowing or spring applied
prior to crop and weed enmergence. All of the
treatments provided good to excellent weed control
no adverse affects on stand or growth of honeysuckl e.

with

Two factors have been taken into consideration
during the planning of the current herbicide studies
for poplar and willow cuttings. Firstly, inconsistent
weed control with chloroxuron resulting from herbicide
adsorption to soil organic matter and secondly, the
possi bl e negative effect of linuron application on the
rooting and devel opment of Wal ker poplar cuttings.

the treatnents of nost
Bot h

In a 1985 field study,
interest involved oxyfluorfen at 0.5 and 1.0 kg/ ha.
rates provided satisfactory results for use in
production of rooted poplar cuttings. For wllow
production, it appears rates exceedi ng



0.5 kg/ha may result in significantly reduced
growth

During grounds nai ntenance operations, at |ndian
Head, gl yphosate (Roundup 36% SN) was applied to
control unwanted brush of which lilac was a conponent. The
lilac was not controlled indicating that the norphol ogy
of the lilac |eaves and/ or physiology of the lilac
pl ants provided some degree of tolerance to
gl yphosate. In light of this it was decided to
conduct a greenhouse screening study using |ow rates
of glyphosate, applied at various |eaf-stages.
Initial rates tested were 1.0, 1.5 and 2.0 kg/ha
applied when the villosa lilac seedlings were in the
cotyledon, two and four | eaf-stages. Results were very
encouraging for all treatnents except the 2.0 kg/ha rate,
applied at the cotyl edon stage, which reduced the stand
and resulted in seedling injury.

Si nce the greenhouse screening in 1982
gl yphosat e has been tested on three occasions for villosa
lilac sowings. The first tine, rates of 1.0-2.5 kg/ha
applied at the four to eight |eafstage proved
unsatisfactory. In 1983, rates of 0.50 and 0.75 kg/ ha
showed narginal acceptability

the seedlings recovered and achi eved near nornal growth
in 1984.

In a study conducted in 1985, glyphosate at 0. 25,
0.50 and 0.75 kg/ha alone and with the addition of
concentrated sul furic acid at 0.25%vol ume per vol une was
applied when villosa lilac were in the six to eight |eaf-
stage. Results indicate that a rate of 0.50 kg/ha

Wi th rpsos added will provide adequate weed control with
sone yellow ng and stunting of villosa lilac seedlings (table
4). It is expected that these seedlings will recover

and achi eve normal growth in 1986.

CONCLUSI ON

As can be seen fromthe information reported
herein, it takes at |east three years, even if
everything goes well, before a treatnent can be
consi dered for inclusion in a nursery's herbicide program
Wth the devel opment and inclusion of each new
herbicide treatnent a nursery is able toincrease the weed
control options available, decrease |abor
requi rements and reduce costs.

Table 1.--Stand, growth and weed control in caragana sowings as affected by EPTC application’

Weed®
Rate Type of Stand Growth? control
Treatment 1983 1984 application 1983 1984 1983 1984 1983 1984

(kg/ha) (#/0.5m) (#/2m) (g)
Check weeded - - 57 88 1.16 0.65 - -
Check not weeded - - 100 72 1.89 0.52 0.0%% (,0%%
EPTC 2.5 - 71 - 1.27 - 6.0 -
EPTC 3.0 3.0 Pre~-sow 96 48 1.27 0.61 7.3 7.0
EPTC 3.5 3.5 incorporated 138 57 1.24 0.50 8.7 6.7
EPTC 4.0 4.0 82 69 1.28 0.48 8.8 8.6
EPTC - 4.5 - 81 - 0.60 - 7.8

'Data based on means of three and four replications in 1983 and 1984, respectively.

2Growth:
3Weed control:

top dry weight per ten seedlings.
O-no control, 9-complete control.

**Sienificantly less than for best weed control (P=0.01).

Table 2.--Stand, growth, seedling injury and weed control in fall sown green ash during
1983 as affected by linuron application?

Time of Seedling3 Weed®
Treatment Rate application Stand Growth? injury control
(kg/ha) (%) (2)

Check weeded - 14 2.2 1.4 -

Check not weeded - 17 2.2 2,7 0.0+
Linuron 1.5 16 2.5 3.1 6.1
Linuron 2.0 Fall 14 2.1 22.6 7.5
Linuron 2.5 16 2.1 19.2 7.8
Linuron 3.0 19 1.4 19.1 7.0

Linuron 1.5 19 1.8 13.4 2.3+
Linuron 2.0 Sprin 12 1.9 26.8% 8.7
Linuron 2.5 pring 13 1.7 26.6% 8.4
Linuron 3.0 14 1.4 53.9%% 8.4

'Data based on means of four replications.

2Growth:
3Seedling injury:
“Weed control:

top dry weight per seedling.
percent of seedlings with necrotic leaves.
O-no control, 9-complete control.

* *%Significantly greater than for check weeded (P=0.05) and (P=0.01).
++Significantly less than for best weed control (P=0.01).



Table 3.--Stand, growth and weed control in honeysuckle sowings as affected by preemergence chloramben

application?
Rate Time of Stand Growth? Weed control=
Treatment 1982 1983 1984  application 1982 1983 1984 1982 1983 1984 1982 1983 1984

(kg/ha) (#/.3m) (#/.5m) (#/.5m) (g)
Check weeded - - - 47 83 19 1.7 1.0 10.8 - - -
Check not weeded - - - 46 78 21 1.6 1.9 10.2 0.0%% 0.0%% Q,0%%
Chloramben - 4,0 4.0 - 70 19 - 1.6 9.8 - 7.7 6.8
Chloramben - 5.0 5.0\Fall after - 85 24 - 1.4 8.9 - 7.5 7.5
Chloramben - 6.0 6.0\sowing - 58 26 - 1.6 9.7 - 8.4 7.2
Chloramben - - 7.0 - - 27 - - 10.1 - - 7.8
Chloramben 2.0 - - 45 - - 1.9 - - 2.,5%% - -
Chloramben 3.0 - - 44 - - 1.7 - - 4. 7% - -
Chloramben 4,0 4.0 4,0\Spring prior to 53 71 17 1.5 1.6 12,6 6.1 5.0% 6.7
Chloramben - 5.0 5.0fcrop and weed - 87 23 - 1.5 13.2 - 6.7 7.6
Chloramben - 6.0 6.,0\emergence - 73 21 - 1.6 9.4 - 7.5 8.1
Chloramben — - 7.0 - - 24 - — 10.9 - - 7.9

1Data based on means of four replications.

2Growth: top fresh weipght per seedling.

*Weed control: O-no control, 9-complete control.

* *%Significantly less than for best weed control (P=0.05) and (P=0.01).

Table 4.--Preliminary results for seedling injury and
weed control in villosa lilac sowings as
affected by glyphosate application at the
six to eight leaf stage’

Seedling? Weed?
Treatment Rate injury control
(kg/ha)

Check weeded - 0.0 -
Check not weeded - 0.0 0.0
Glyphosate 0.25 0.4 0.4
Glyphosate 0.50 3,3%% 2.5
Glyphosate 0.75 3.9%% 8.4
Glyphosate 0.25 1.4%% 0.7
plus H,S0, 0.25% v/v
Glyphosate 0.50 3.2%% 6.9
plus H,S0, 0.25% v/v
Glyphosate 0.75 4, 2%% 8.1
plus H,S0, 0.25% v/v

'Data based on means of four replications.

2geedling injury: O0-no yellowing, 9-severe
yellowing.

3Weed control: O-no control, 9-complete control.

**Significantly more than for check weeded
(P=0.01).



