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1. Introduction:

The Sprout-Less Herbicide Applicator (SLHA) was first conceived in 1990 and camather
introduced in the early summer of 1997 after a long period of development and testiag. It is
brush saw attachment useful for the reduction or elimination of the re-growttiadisd with
mechanical cutting of broad-leaved shrubs and small trees. The herbicidetapplargets the
severed stumps only by smearing a thin layer of concentrated herbicide solutiorporitoraof
the surface of the cut stumps. It does not produce spray, fog or mist. Herbicide use,
environmental impact and labour costs are significantly reduced. The SLHAboss<28 to

25% of the required amount of herbicide per unit area in comparison to other stumprreatme
methods such as stump spraying or painting. The SLHA technique could be employgd durin
and off the plant growth seasons, therefore, it is safe to use for hardwood young stand thi
during the growth season. The operational season could be extended resulting in reduced
operational costs. In addition, the SLHA has been employed to maintain powgeClmssmas
tree plantations, fruit orchards, blueberry and cranberry fields and for other uses

1.1 Brief Description of the Sprout-Less Herbicide Applicator:

The Sprout-Less Herbicide Applicator is a short cylindrical devicelattde to the base of the
brush-saw blade. It is about 9cm (3.5”) in diameter and 4 cm (1.6”) high. It weighsat6 gr

1 Ib. (filled) for the steel and the larger aluminum models (figure 1). The Staiwfoe installed

on all popular brush saw models, which are equipped with motors of 40cc (2.4 cu. Inch) engine
size and upThe steel and aluminum SLHA reservoirs have the total capacities of 135 ml and
165 ml maximum capacities respectively. Operational capacities are 146-anl (3.8 or 4.9
ounces).

Figure 1: The steel and aluminium reservoirs.

The steel and the aluminum SLHA models are equipped with a valve assembly and a set of
gaskets (Figure 2). The gaskets consist of special textile and paper compdheptare used to
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calibrate the unit. The herbicide solution is released as a result of a coorbofatie high-
speed rotation of the saw blade and the vibration generated by brush cutting action.

Figure 2: The components of the Sprout-Less

Herbicide Applicator and Installation sequence.

The released solution is directed towards the bottom of the saw blade during tigeamtitin. A
thin layer of herbicide solution would be transferred onto the stump at the same moment.

When the SLHA is properly calibrated, it does not produce herbicide spray, mist Brdpgr
calibration allows the herbicide solution to last about 70 minutes. The SLHA reasiitisg
every hour or at the same time of brush saw re-fueling.

2- Material and method:

In order to examine the long- term effectiveness of the Sprout-Less statmpeiné method on

black spruce_(Picea marianraantations, two operational sites were selected, which represented
average site qualities of North-eastern New Brunswick, Canada. They aetedoin 1991. The

first plantation is located in Baker Brook, N.B., and the second one is located in Std,eonar
N.B., Canada.

Test results related to Baker Brook plantation were reported in the paper difverbdt

NEWSS meeting, Baltimore, MD in January 2003 and in a presentation at the WesaVirg
University in March 2003.

This paper is devoted to look at St. Leonard black spruce plantation. It was treatéobierO
1998 with Sprout-Less using Glyphosate herbicide (Vision®) at 75% concentratiotein wa
(25%) and at the application rate of 1.2 I/ha (equivalent to 680 grams of active ingredtet pe
Mechanical (brush saw) treatments were established in a couple of stripstidtiplantation.

Trees of 100 cm to 110 cm heights at the time of treatment in October 1998 were inclinded i
study as they represented the average treatment height and measwabtlménsions with the



existing tools. Measuring tools included a telescopic height measuringastadasuring tape
and a calliper for diameter measurements.

Four - 10 m2 plots spaced within each treated area, were taken at 50m intervaésmmdehe
competing vegetation density and height.

Measurements were carried out in the winter and early spring of 2005 (sixth geasons after
treatments) before bud break. The measurements included:

Tree height (in centimetres) at the time of treatment (October 1998).

Total tree height in early 2005.

The length of annual leader growth for 2004, 2003, 2002, 2001, 2000, and 1999
growth seasons.

The diameter at the middle of the trees (in millimetres) was takerdatiErmining
the total tree height. The location of this measurement varied according to the
position of the mid-tree height.

The condition of the crop trees (deformations of the crown and terminal leader).
The intensity, species and average height of competing vegetation.

4- Results:

Table 1 and figure 3 show the long — term effect of SLHA treatment in comparisarstodaw
(mechanical) treatment, in the black Sprueieéa mariannaplantation:

1. Initial crop tree heights of both treatments were comparable (within 2 mm).
2. Six growth seasons later, the final average height of SLHA treatedvase30.4 cm (2.97
feet) higher than the mechanical treatment.
3. The average diameter at tree mid-height of SLHA treated trees was Asddenthan the
mechanical treatment.
4. The most important finding was the trunk volume gain including the bark of the crop trees
(from base to top):
The SLHA treated trees showed 2.3 times more volume (3.003 litres per tree trunk),
versus 1.284 litres per tree trunk of the crop trees located within the mechanical
treatment.

Table 1: Comparison between mechanical and SLHA / Igphosate stump treatment of black spruce
plantation located in St. Leonard, N.B., Canada.

- - E
£ £ E
L L -
— —~ —~ —~ —~ —~ <t IS [0
T IS IS IS IS IS o el £
IS o L L L L o) e o 2=
@ 9] ) o
£ = 3 S 3 S 3 T 8 Sk
g £ £ £ £ £ E E £ 3
= < I I I I I iC S =
AVG-Mech 107.2 138.4 166.4 201.9 239.0 269.6 292.7 23.4 128.4
AVG-SL 107.4 142.5 181.1 230.4 278.6 331.3 383.1 31.2 300.3




It was noted that the difference of leader growth was small between bothetneatmthe first
growth season. The differences started to show after the second growth seastine/Adtdec
leader growth of mechanically treated trees was evident in the lastawthgeasons (table 2

and figure 5).

Figure 3: Comparison of accumulative growth valuebetween the mechanical and SLHA / Glyphosate stump
treatment of black spruce plantation located in StLeonard, N.B., Canada:
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Figure 4: Growth trend of SLHA / Glyphosate and themechanical treatments, after 6 growth seasons:
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Table 2 and figure 5 show the differences in annual growth between the two treatment
The first growth season did not show a significant difference in leaderlgb®aiween the two
treatments. In the last five seasons, a greater annual growth marigid gisgshow.

Table 2: Leader growth development during 6 growthseasons after treatment:
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In the last two seasons, the gab increased due to the recovery and heavy growth aigompet
vegetation in the mechanically treated site. Alder, willows, poplars and wiaterbrovered
with strong vigour.

Figure 5: Plotted data of the leader growth develoment during 6 seasons after treatment:
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Figure 5 indicates the steady increase of the SLHA / Glyphosate treat¢atiph. It also shows
the decline of leader growth of the mechanically treated part, mainly due tpdwapetition,
which effects the crown development.

Table 3 and figure 6how the competing vegetation measured six seasons after the treatments:

A 200% increase in the competing shrub density was found in the mechanically sigate



The competing species were mainly red alder (Alnus rggasidows (Salix spp), dogwood
(Cornus spp, some poplars (Populus spand white birch_(Betula papyrifgra

The average height of the competing species was found 17% on the average taller than the
crop trees (the low-height dogwood is included in the calculation). In most pllages
competing vegetation was about 100 cm taller than the crop trees.

Heavy competition caused defects of the crown of the crop trees, such as:

a- Dying leaders.
b- Multiple number of leaders.
c- Deformed or thin crown.

Dead and dying crop trees were also observed, however they were outsidagheement
lower limits at the time of treatment (smaller than 100 cm in 1998).

Table 3: Competition development, 6 growth seasoradter treatments with mechanical and SL /
Glyphosate:
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On the other hand, competing vegetation on the part treated with SL / Glyphosate had the
following responses to treatment:
- Species composition was changed due to the elimination of red alder, poplar and walnite bir
Surviving willows, dogwoods and seed-originated competition had low average densjty (
a 15% increase).
The competing vegetation was 68% shorter in average than the crop trees.
All crop trees showed healthy growth and vigour.

Figure 6: The development of the main competitiondctors over 6 growth seasons effecting the mechaalic
and SL / Glyphosate treatments:
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5- Conclusions:

1. The SLHA system is the least complicated stump treatment tool.

2. It has been deemed to be very friendly to the environment. The inventor received
Environment Canada Award (Enviro-Access Program) in 1997.

3. Itis economical and has a high return on investment ratio, in term of time and prtfitabil

4. Plantations are well served even by using glyphosate herbicides, whideraléy to the
environment. The SLHA works with all types of liquid herbicides.

5. Itis expected that SLHA treated forestry plantations would keep highetlgh@nd until
maturity resulting in higher yield at shorter period than the mechanicatigretreated
plantation.

6. Investment in SLHA tool and / or operation is very effective and profitable.
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Figure 8: SL / Glyphosate treated area, 6 growdisaes after

i ) . treatment.
Figure 7: Mechanical treatment of black spruce taléon, 6 growth

seasons after treatment (note the multiple-leadéhe crop tree).
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