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The Cost and Productivity of Four
~ Selective Methods of Applying
Herbicide to Hardwood Sprouts

Introduction

Broadcast! (ground or aerial) applications
of herbicides are often the prescribed treat-
ment for controlling competition in planta-
tions or naturally regenerated cutovers. In
Nova Scotia this has been the primary
method used to control competing vegeta-

~ tion on forest land. However, there are cir-
cumstances where treatments other than
broadcast can be efficient and economical.
For example, selective? treatments can be
used in situations where competition con-
sists primarily of scattered patches of

. sprouting hardwoods.

1 Treatment of the entire area with herbicide
2 Treatment of individual rees

Canadi

The advantages of selective treatments
over broadcast treatments include:

= treatment of target species only,

= reduced spray drift,

s reduced quantity of spray solution
applied and

* treatment of areas not possible by broad-
cast methods.

The purpose of this report is to compare
the labour costs and productivity of basal,
ground, and foliar selective-methods of
herbicide treatment.
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Site Description

Five sites with predominantly maple (Acer
$p.) sprout competition were selected for the
trial. The sites are located at Glencoe and
Cameron Settlement, Guysborough Co.; Big
Marsh, Antigonish Co.; Sucker Lake,
Colchester Co.; and Frog Lake, Kings Co.
(Figure 1).

Four of the sites were clearéu.ts (Glencoe,
Cameron Settlement, Big Marsh and Sucker
Lake}; all had predominantly red maple
(Acer rubrum L.) competition except Sucker
Like which was mostly sugar maple (Acer

saccharum Marsh). The fifth site, Frog Lake,

was a clearcut that had received shelterwood
treatments during the previous 10 year peri-
od. The main competing species at this site

was sugar maple.

At the time of the herbicide uealment the
maple sprouts on the clear-cut sites averaged
1.6 m in height and the density of maple
stumps ranged from 291 to 1410 per hectare.
The average number of sprouts per stump
varied from 10 - 33. On the shelterwood site,
there was an average of 10 sprouts per stump
and 890 stumps/ha with the maple sprouts
varying in height from 3 to 6 m (Table 1).

Each of the sites had a relatively flat termain
with little accumulation of slash or other
obstacles, such as rocks and wet areas that
would hinder ground spray operations or
worker movement.
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Figure 1. Selective herbicide-application trial locations.

Locations
1. Big Marsh

.| 2. Cameron Settlermnent
.| 3. Frog Lake

| 4, Glencoe

~'| 8. Sucker Lake




Location | Prevmus
] Treatrent .

Table 1. Pre-treatment site conditions by location.

| ‘Date |
d; | Treated |

" Distancse
m

toms/Stirnp|

Big Marsh Clear Cut 1981 1993

1.2 0.20 1088 1.6 33 82

where sugar maple predominated. : .
2 Average distarice o the biack of mch site, .-

Cameron Setf.  Clear Cut 1981 1993 1.3 0.21 291 1.6 23 . 105
Frog Lake Shelterwood  1980-903 1993 99 1.65 290 3.0-8.0 10 135
Glencos Clear Cut 1661 1992 1.7 034 1410 16 10 120
Sucker Lake Clear Cut 1992 1094 1.1 0.18 383 1.6 14 6o
1 Only maples: (A(‘:ewr :smbmaw\;\lera treated F’radomlnantly red maple spmu’(s at all sites excep Sucker, Lake éhd,ﬁFiﬁerLﬂK@, T

¥ Haf‘dwood $hﬁlt@wvood per‘formad over; a 10 year perlod Flnal r_:ut 1990

Methods

Each location was divided into 7 blocks. Six
blocks were treated and one left untreated as a
control. Treatments were randomly assigned
to blocks.

Spray operations were carried out between
May 1992 and November 1994 by the

Research Section of the Dept. of Natural
Resources. All spraying was performed from
the ground. A pump action, back pack sprayer
was used for the foliar and basal applications,
~while a Spot-Gun was used for the ground
applications. |

Treatments

The treatments were grouped by application

method as follows:

1) The Basal 1-sided method, involved apply-
ing Release® 1o the bark using the one-
sided stream-line method with a solid cone
nozzle, The chemical was sprayed in a S5cm
swath to one side of all sprouts at a height
of 30 to 50cm. The product was applied

until the bark was wet. When optimum
amounts of solution are sprayed, the treated
zone widens 1o encircle the sprout.

2} With the Basal 2-sided method, Weedone®
was applied using the same equipment.

“The entire perimeter of the lower 30 cm
was sprayed until wet including the root
collar, exposed roots and sprout stems.

All basal treatments were applied between
November and December atter leaf-fall. -

3) The Ground method involved applying a
specific volume of Velpar®L using a Spot
Gun. One shot of undiluted product was
applied for each centimetre of stump diam-
eter. The shots were spread evenly around
the base of the stumps approximately 50
cm from the root collar. Applications took
place in May, after the s0il had thawed.

ReLEASE® TRADEMARK OF DowELANCO, Weepone® TraDEMARK, OF RHONE-POULENC NEDERLAND B.V

VELF'AH®L TRADEMARK OF Du PoNT CaNADA INC.



4) The Foliar method consisted of applying not to the point of drpping. Foliage treat-
Release® or Vision® using a flat fan noz- ments were applied during August and
zle. The foliage was thoroughly covered but September.

Results & Discussion

Most of the blocks were treated using either the Table 2 and listed by individual block in
1 - sided Basal method (12 blocks) or the Foliar ~ Appendix I. Cost and productivity comparisons
method (10 blocks). Three blocks were treated .can not be made from these tables because of

with the Ground and 2 - sided Basal methods the varying density of stumps treated in each
(Table 2). block. In order to make comparisons, regression

Average labour cost, productivity and sample equations were derived relating productivity and
size for each application method are shown in cost to the density of treated stumps.

Productivity and cost

Table 2. of 4 selective herbicide treatments by method of application.

) | ents/etump.

Basal 1-side 12 877 17.3 38 5.3 4.3 7 57
Basal 2-sides 3 731 36.6 5.7 42 1 232 15 86 -
Grourid 3 1107 26.8 58 17.9 146 11 86
Foliar 10 G564 33.8 52 6.3 35 14 78

1 Labour costs. were assumed to be $15/productive-hour,

Application Productivity and Labour Cost  hourly wage of $15 per productive hour,

: ‘ The Basal 1-sided method resulted in the
Application time in hours/hectare was related  highest productivity (Table 3); approximately
to density of stumps/hectare for each of the 50% higher than the Foliar method. Although

four application methods (1-sided Basal, 2- the sample sizes for the other treatments
sided Basal, Ground and Foliar). In all cases, were minimal (3 blocks), it appears that the
application time increased with the number Basal 2-sided and Ground treatments have
of stumps treated per hectare but at a roughly the same productivity as the Foliar
decreasing rate (Figure 2). Labour costs method. :

were subsequently derived by applying an The predicred productivity for treating

VisioN® TRADEMARK OF MONSANTO Comrany, U.S.A,



1,000 stumps per hectare is 1.5, 1.0, 1.0 and sided Basal methods. In terms of labour cost
0.9 hectares per day, respectively for the sin-  this is equivalent to $62, $88, $95 and $104
gle-sided Basal, Ground, Foliar and double- per hectare (table 3).

LT Sample
(houra/hg) [ Shes . |

Basal 1=5idac® 0,3042°8TUMPSCS783 D3 1.00 1z -Basal 2- sides
Bagal 2-sidod® D.2552'ETUMPEC4TE2 pap  1.39 3
Ground® 0.1202*STUMPSO.5616 o7 298 3
.|| Patiard 0.4596"STUMPS0780 gy 17 10

1 Goatholant'of Batermimation -
- || Sy Btandere Enat of Estimat
- |=% slgnifigant at'ife 0,05 level : o
| | ot leilficant at the 0,05 level - o0 G

Ground

Basail -side

TREATMENT TIME (hoursfha)

Figure 2. Predicted productivity (hours/ha) and labour costs ($/ha) for 4 selective methods
of applying herbicide. S



Table 3. Predicted productivity and labour costs by density of treated stumps for

4 selective methods of applying herbicide.

' Basal 1 sided

|

Treated | B:a‘ﬁﬁl‘zwﬁld.m* Ve

Stump$ F?rm:i1 (3c31$t2 f v ' S Gost

(#fha) . - (ha/day) ($/h;a). - ($ha ol (Bha)
250 25 36.4 17 53.7 2.2 40.7 1.6 56.0
500 1.9 473 1.2 74.9 1.5 59.7 1.2 72.6
750 16 551 1.0 20.8 1.2 74.6 1.1 34.8
1000 1.5 61.5 0.9 ©104.1 1.0 87.5 1.0 04.5
1250 1.3 668 0.8 116.0 0.9 98.9 0.9 102.9
1500 1.3 716 0.7 126.5 0.8 109.4 0.8 110.3

(F[gure 2) aonvartad 10 ha/day: by ] L]
2 Cost; expressed in $/ha datermme:
($1$/produ¢tw@ hour) ‘

1 Prod = preadic:wd produt;tivity mp' sssad in hectares per da

fors o)

Summary

The following are the results of a trial which
compares the labour cost and productivity of 4
selective herbicide application methods (Basal
1-side, Basal 2-side, Ground and Foliar) to con-
trol maple sprouts. All values ate based on
treating 1000 stamps/ha.
1) The quickest and least costly method of
applying herbicide was the basal 1-sided
treatment at 4.1 hours/ha ($62/ha). Based on

a 6 productive hour work day, a worker
could be expected to treat 1.5 ha/day.

2) The remaining treatments were roughly 50%
less productive. Estimated productivity, cost
and daily production for these treatments are:
* Ground: 5.8 hrs/ha; $88/ha and 1.0 ha/day
* Foliar: 6.3 hrs/ha; $95/ha and 1.0 ha/day
* Basal 2-sided; 6.9 hrs/ha; $104/ha and

0.9 ha/day.
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