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BRUSH CONTROL IN COASTAL 

ABSTRACT 

I' 

A summary of the principles of chemical, mechanical, and biological 
methods of brush  control  and the results of a  study based on  the examina- 
tion of a  large  number of commercial and  experimental  brush-control 
projects in British Columbia. The  control of red  alder,  broadleaf maple, 
vine maple, salmonberry,  bracken,  and  salal by chemical means is discussed. 
Mechanical removal of brush by bulldozer, by girdling  and by cutting,  and 
the silvical characteristics of tree species planted in  brush areas are also 
considered. When possible, costs are given for all  treatments. 
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Pla te  1: Control of small  open  alder Plate  2 :  Control of alder,  beginning  to 
by a helicopter  spray  at   an overtop  planted  conifers,  with 
approximate  cost of $10. 00 a mist  blower  at a cost of 
per   acre .  $5-7 per   acre .  

P la te  3: Hand  weeding has  been  required  Plate 4: Poplar ,  4 t o  5 years  after 
around  trees  in  this  scarified planting  as  sets.  Note  figure 
bracken  area.  (circled)  at  bottom  left. 
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BRUSH CONTROL IN COASTAL BRITISH COLUMBIA* 

1 a INTRODUCTION 

The  extent of the  brush  problem  in  coastal  British  Columbia  is  almost 

impossible  to  assess.  The  area of alder, of  a91 age  classes,  is  given as 

approximately 105,000 acres.  The  area  covered by vine maple, willow, 

salmonberry and other  brush  species  must  be  considerably  larger.  Almost 

all this  land is potentially  highly  productive  and  readily  accessible and much 

of it is  close  to  industrial  centres.  The  reclaiming of idle  acres is 

equivalent  to  acquiring  additional  timber  resources  or  increasing  the 

allowable  cut.  This  factor  alone  serves to emphasise  the  necessity and 

illustrate  the  reason  for  an  upsurge of interest  in  the  brush  problem. 

The report which follows is not intended as a brush control manual. 

It represents  an  attempt  to  trace  the  progress  made  towards  controlling 

various  brush  species,  to  isolate  the  more  promising  methods  for  further 

study and to  expose  some of the  gaps  in  our  knowledge.  It is concerned 

only  with  the  mechanics of brush  control; .the economics of brush  land 

reclamation and  valuation a re  not  considered. 

The  majority of the  work  discussed  was  carried  out  from  1958  to 
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1962. Earlier  work  was  largely  ignored  unless full reports  were  available. 

While this  analysis  is  concerned  mainly  with  Vancouver  Island  and  the  lower 

mainland  it  has  been  necessary on occasion  to  refer  to  studies  carried  out  in 

Oregon and other  parts of the  United  States  in  order  to  clarify a point  or, in 

some  cases,  to  obtain any information  at  all. 

It was  distressing  to  observe  the  large  amount of apparently 

misguided  work.  This is probably  due  largely  to  neglect of the  most 

important  part of any brush  control  program, i. e. , a very  thorough  on-the- 

spot  survey  prior  to  the  initiation of the  project. A few hours  more  spent at 

this  stage could save  many  hours  later and  many  thousands of dollars. It 

cannot  be s t ressed too strongly  that  the  theory behind  the  different  methods 

of control - chemical,  mechanical and biological - must  be  understood  before 

intelligent  use of them  can  be  made.  This  understanding  should  extend  to a 

knowledge of the  amount of control  required and its purpose  in  each  case, 

and in this  regard a quotation  from a publication by R. F. Sutton (1958) is 

appropriate: 

"The  complete  elimination of a species is seldom 
desirable  or  necessary.  Usually, it is  sufficient . . . . to 
retard  undesirable  species only just enough to  enable  the 
preferred  ones  to  establish a natural  ascendency.  This  can 
be  effected  either by damaging a weed  species so that 
recovery will be  too  slow to  interfere  materially  with 
desirable  species,  or by killing a proportion of the  weed 
species.  The  objectives of herbicidal  treatments  vary and 
each  case  must be assessed on its  merits.  Consequently, 
the  evaluation of the  degree of success  achieved by a 
particular  operation  depends on the  purpose of the  treatment. 
In any  event,  the  economic  wisdom of killing  more  than 
90 per  cent of the  unwanted s tems is questionable. I '  

The  rehabilitation of non-productive  brush  areas and  the 

establishment of stands on potential  brush  sites  are  equally  important but it 
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should  be  remembered  that it is easier  and cheaper  to  prevent  a  brush 

W problem  developing  than  to  cure  it  after  it  has  done so. 

*. 

Chemicals  are  probably  the  most  widely  used  brush  control  tool. 

Examples  were  seen of projects  undertaken with  the  following purposes:- 

(a)  Release of natural  regeneration  from  brush  competition both actual 

and potential. 

(b ) Removal of hardwood  overstorey  from  planted  trees. 

(c)  Elimination of undesirable  seed  sources. 

(d)  Prevention of sprouting of cut  stumps. 

(e 1 Killing of brush  preparatory  to  burning. 

( f )  Chemical  tests. 

(g) Equipment  tests. 

W Mechanical and biological  methods of brush  control  have a l s o  been 

employed  with  some  success. 

During  assessment it was  often found that  the  effect of a particular 

chemical  or  treatment  was  sometimes  masked by the  relative  skill  (or  lack 

of it) of those  carrying out the  work.  Obvious  examples of this  must  be 

avoided  when  attempting  to  assess  the  results  from  an  experimental  view- 

point,  even  though  they a re  of importance  to  the  field  forester. 

In the  text  the  terms  1'poor119  "fair", I1good", and  "excellent" a r e  

frequently  used  where no  objective  assessment  was  available.  ''Poor" 

may be taken  to  mean  that  under no circumstances  could  any  value  be 

obtained  from  such  a  result. "Fair" indicates  that'the  results,  although 

adequate  for  some  purposes  are not generally  considered  suitable. 
W 
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"Good" results  indicate  that  the  treatment  is  suitable  for  most  purposes  while 

"excellent"  signifies  more  or  less  complete  control. 

2. CHEMICAL  CONTROL 

2. 1 Selective and Non-Selective  Herbicides,  Diluents and Additives 

Chemical  herbicides  may,  broadly  speaking,  be  divided  into two 

groups,  selective and non-selective.  Non-selective  herbicides  may on 

occasion  be  made  somewhat  selective by making  use of such  factors as the 

rooting  depths of various  species  and  the  degree of penetration of the 

chemical  into  the  soil. Many so-called  selective  herbicides  will  kill any 

plant if applied  in  sufficient  quantities  (e. g. , 2 , 4 - D  and 2 , 4 ,  5-T). 

In defining  selectivity  we  may  say  that a selective  herbicide is more 

toxic  to one species of plan  than  another (at a given  concentration)  although 

ideally a selective  herbicide  should  kill one species and  have  no  effect  at all 

on others  at  the  same  concentration. 

The  basis of true  chemical  selectivity  probably  lies  in  the  plants! 

enzyme  system.  Some  enzyme  systems  are  capable of breaking down 

certain  fatty  acids.  The  introduction  into a plant of a non-toxic  acid  which, 

when decomposed  by a particular  enzyme  system,  becomes  toxic,  will  result 

in  the  death of that  plant. In  two plants, one with  an  enzyme  system of this 

kind and one  without,  the  acid  will  be  toxic  to  the former and harmless  to 

the  latter. A good example of this  type of action  is found in  the use of 

2 , 4 - D B  which is toxic  to  red  alder but  not to Douglas fir. 

Most of the  commonly  used  selective  herbicides,  as  made  in  the 

laboratory,   are white  crystalline  powders  insoluble  in  water.  To be useful 
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they  must be  put  into a soluble  form,  that is they  must  be  formulated  as 

esters,  emulsifiable  acids,  amines,  etc.  Formulation  however  entails  more 

than  esterification and comparative  processes. In the  case of es ters   for  

example, it may involve  selecting  the most satisfactory  ester  (usually a low 

volatile  .one),  blending  with  free  acid  to  produce a solution pH in  the 

optimum  range of 3-5, addition of oil in  the  correct  amounts  to aid  cuticle 

penetration, and emulsifiers  to  enable  the  oil-ester  combination  to  be  mixed 

with  water  in  the  field. 

w 

Esters  penetrate  more quickly  than  other  forms but their  subsequent 

translocation  is  slowest.  Amines  act  more  slowly but are  translocated 

more  rapidly and are  more  selective  than  esters.  Free  acid  forms 

penetrate  more  rapidly  than  amines and are  readily  translocated and rapid 

acting. 

In general  non-selective  herbicides  kill upon contact.  Where a 

prolonged  period  is  required  for  death  to  accur  then  the  chemical  may  be 

translocated  around  the  plant  before  death  takes  place.  Ammonium 

sulphamate and the arsenicals   are  such slow-killing  chemicals.  Contact 

herbicides  such  as  the  dinitrophenols  and  sodium  chlorate  give  an  immediate 

kill and .are  thus  not  translocated  throughout  the  plant.  Non-translocated 

herbicides  must  be  sprayed in  sufficient  quantities  to  ensure  that  the 

vegetation  is  thoroughly  wetted  to  obviate  the  necessity  for  translocation. 

Most  herbicides  are  supplied  in a highly  concentrated  form and 

require  diluting  before  use.  Water is the  most  commonly  used  and  best 

diluent  for  foliage  spraying.  Oils  are  most  commonly  used  in  basal and 

dormant  spray  work. 
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Many oils  are,  in  themselves,  phytotoxic,  burning  tissues  with  which 

they  come  into  contact.  Thus, though the  initial  results of using oils as 

diluents  for  foliage  sprays  may be spectacular,  the  rapid  killing of the  foliage 

generally  prevents  the  entry and translocation of the  herbicide. Although a 

decrease  in  later  sprouting  vigour  can  be  expected, good control is unlikely, 

and the  initial  temporary  increase  in  cuticular  penetration due to  the  oil  does 

not  offset  this  failing. Oil in  amounts small enough not  to  induce  rapid 

killing of the  plant  tissues  might  be  effective.  The  use of non-toxic  oils as 

diluents  has  received  some  attention but  the  cost is, at the  moment, 

prohibitive. 

Additives  (surfactants)  are  intended  to  increase  the  effectiveness of 

herbicides.  Many a re  added  when  the  chemical is formulated  by  the 

manufacturer. In the  work  examined no advantage  was  seen to  accrue  from 

the  later  addition of surfactants. 

2. 2 Amdication  Methods 

Y 

Foliage  Sprays. In this  method  the  foliage is covered  with a fine 

herbicidal  spray. It is  mainly  used  €or  broadcast  treatment  withrselective 

herbicides  where  the  desirable  species  are  tolerant.  Foliage  spraying 

before f u l l  leaf  growth and before  photosynthetic  products  commence  to  move 

downwards  in  the  phloem  usually  gives  poor  results  due  to  the  ineffectual 

translocation of the  herbicide.  This  can  be  offset  to  some  extent  by  using 

an  oil carrier  during  dormant  or  pre-bud  burst  spraying so  the  chemical 

penetrates  the  bark and enters  the  tissues  directly  without  the  necessity of 

being  translocated down in  the  phloem. 
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Foliage  sprays  may  be  applied  as high  volume  low  concentration o r  

low volume  high  concentration.  The  former  are  usually  more  efficacious  but 

the latter are   eas ie r  and cheaper  to apply. 

Absorption  into  the  leaf is primarily  cuticular  although  some  may 

enter  through  the  stomata.  Relatively  large  droplets  are  generally  more 

effective  than small ones,  probably due to  the  increased  time  required  for  the 

evaporation of the  water and correspondingly  longkr  time  available  for 

absorption of the  herbicide. High atmospheric  humidity,  probably  aids 

absorption  in a similar way. As the  droplet  size  increases  drip  losses  will 

be greater and  therefore  there  will be an  optimum  droplet  size  for  each 

treatment. 

Basal  Treatment.  This  method  involves  the  spraying, pou'ring o r  

painting of a herbicidal  solution on the  lower  parts of the  stems of woody 

plants. It is  particularly  useful  for  areas of scattered  weed  trees.  The 

essential  point  to  remember  in  basal  spraying is that  the  root  collar  zone 

must be drenched. High volume low concentration  sprays are generally 

more  effective  than  the  reverse,  probably due to  the  fact  that  the extra 

volume ensures  complete  soaking of the  root  collar  zone. 

Oil is the  usual  diluent  since  this  aids  penetration of the  bark. 

Thick-barked  species and old t rees   are   more  res is tant   to   basal   spray treat- 

ment  than  are  thin-barked young t rees .  

There  appears to be no hard and fast  rule  concerning  the  most 

effective  time of year  for  basal  treatment  as  this  varies  with  the  species  but 

on the  whole  growing  season  treatments  seem  most  effective. 
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Cut Stump Treatment.  This  treatment is actually  very similar to 

basal  spraying  in  that  the  stump,  particularly  the  bark and  the  periphery, 

must be drenched  with  the  herbicidal  solution,  This  drenching  should be 

carried out as soon as  possible  after  cutting.  The  method is suitable  for 

treating  the  stumps of hardwood  weed  species  cut  during  logging  in  order  to 

prevent  resprouting.  Cutting  followed  by  the  chemical  treatment of large 

areas  is  generally  uneconomic. 

Since  the  ehemicals,  concentrations  and  techniques  are  similar  to 

those  in  basal  spraying  these two methods are hereafter  considered  together. 

Poison Wound Treatment. In this  treatment  the  sub-cortical 

l aye r s   a r e  exposed and the  herbicides  applied  to  the wound. The  poison  may 

be  either  painted,  poured  or  swabbed  into a girdle, frill o r  cup or  be  injected 

by special  tools. 

This  method  is  suited  to  the  treating of scattered stems or  groups of 

stems. Aqueous  solutions are  generally  used but  oil is sometimes  necessary 

for  the  more  resistant  species, 

Soil  Application.  This  method is used  for soil sterilization 

purposes and is non-selective. It has,  at  the  moment,  very little silvi- 

cultural  application  except  in  the  nursery, though the  possibility of new 

effective  chemicals  being  developed  should  not  be  overlooked. 

Equipment  for  Foliage  Spraying.  Equipment  for  foliage  spraying 

must  have  the  ability  to  deliver  the  herbicide at a controllable  rate, 

distribute it evenly and be  capable of applying  predetermined  dosages. 
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In common  use  in  coastal  British  Columbia  are: - 
(a)  Helicopters. 

(b)  Portable mist blowers. 

(c)  Tank,  truck  and  hose. 

(d) Hand sprayers. 

Foliage  spraying by means s f  helicopter  is  fast and  cheap  and is 

particularly  suited  to  large  acreages,  inaccessible  patches and to   t rees   too 

large and too  numerous  to  treat by hand, TQ the  writer's knowledge d y  

alder, a little willow  and salmonberry  have  been  sprayed by helicopter  in 

forestry  operations on the  British  Columbia  coast. 

Helicopters  are  capable sf applying a controllable,  uniform  spray  at a 

predetermined  rate, 

Costs  are  usually  based on chemical  plus a charge  per  gallon  for 

application of the  herbicide  solution  which  varies  according  to  the  number of 

acres  being  sprayed.  Smaller  areas being more  expensive  per  acre.  This 

has  led  to  many low volume  applications with, sometimes,  poor  results  due  to 

inadequate  penetration of dense  brush and  only limited  translocation of the 

herbicide  within  the  plants.  Application  volumes  have  recently  been 

increased in some  operations to increase  the  coverage and so reduce  the 

necessity  for  extensive  translocation of the  herbicide. 

Portable  mist  bluwers  carried on the  operators  back  in  the same way 

as a knapsack  sprayer  have  become  more  popular  for  foliage  spray  work 

during  the  past few years.  It is not possible  to  apply a fixed  amount,  with 

great  uniformity, to an acre  of brush  with  this  equipment as is the  case  with 

a helicopter.  The  rate of chemicd application  can  be  varied,  however, by 
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varying  the  proportion of chemical  to  water  (mix),  the  jet  size and  the rate  of 

travel  or  length of operation  from one position. In practice  some of these 

variables  may  become  fixed  due  to a number of factors  such  as  the time it 

takes for the  operator  to  make one pass  through  the  area  and  return to the 

source of chemical and fuel  supply.  It is convenient  to  set  the mix and jet 

size  to  give  a  correct  application  rate at this  predetermined rate of travel. 

Portable mist blowers  are  used  for low  volume  spraying.  They  have 

very  definite  limitations  which  should  be  appreciated by the  operators.  They 

are  excellent on low alder  with  an  optimum  height of 3-4 feet, so that  the 

spray  may  be  directed  across and down, and adequate  for  roadside  spraying 

when  mounted on a truck.  The  maximum  height of alder  which  can be sprayed 

is about 25 feet  but  this  depends  greatly  on  the  density of the  stand,  since it is 

almost  impossible  to  spray a dense  stand  effectively  from below, In spraying 

brush  such  as  dense  salmonberry,  kill  may  be  reasonably good up to a distance 

of approximately 15 feet but  beyond that  point  penetration  seems  negligible  and 

coverage  poor. 

In summary  the  portable mist blower  probably  attains its maximum 

value  in  the  control of: - 
(1) Roadside  brush. 

(ii) Young alder. 

(iii)  Clumps of vegetation,  large  or small. 

Apart  from  roadside  spraying,  tank,  truck and hose  equipment is 

seldom  used  in  British  Columbia.  1t.is.unsuited to  the  spraying of tall 

vegetation,  application is uneven, large  quantities of diluent are  required,  the 

hose is heavy and difficult to manipulate  through  heavy  brush and slash,  much 
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chemical  is  wasted and it i s  slow. 

There  are  a variety of low pressure  compressed air hand  sprayers 

carried on the operator's  back  or  slung on one shoulder.  They  have  some 

use  in small experimental  applications  but  are of little  value in large  scale 

foliage  spraying. 

Equipment  for  Basal  and  Cut  Stump  Treatment.  Almost  any  type of 

equipment  capable of directing a spry  or   s t ream of herbicide  at  the  base of the 

stem  is  satisfactory  for  this  work. F o r  spraying  individual  stems a nozzle 

constructed  from a U-shaped  piece of pipe with the  diameter of the U large 

enough to  leave  arnple  room  between  the  nozzle and the  stem  may  be  used  to 

advantage.  Where  the  weed  species  are  in  dense  clumps  it  is  sometimes 

difficult  to  penetrate  the  centre of the d u m p  with  sufficient  chemical  when 

using a hand sprayer.  Under  such  conditions a tank,  truck and hose  with a 

high pressure  pump is  advantageous.  For  accurate  work and for  experimental 

purposes it is  desirable  to  have  some w ~ y  of metering  the flow of herbicidal 

solution. 

Eauimnent  for Poison Wound Treatment.  Various  tools  have  been 

U 

developed  for  this  treatment. In commonest  use and probably  the  best  are a 

small axe  for  frilling,  with a knapsack  sprayer  or  gravity  feed  can  for  the 

chemical  application.  Tools  which  make a cut and simultaneously  inject it 

with  chemical  have  been  developed.  These are  usually a bar-like  instrument 

with a sharp  blade and a hollow  handle  containing  chemical. As the  blade i s  

jabbed  into  the  stem a shot of chemical is administered. While these 

instruments  have  some  use on single  stems  they  are of no  value on clumps 

since  they  cannot be manipulated  to  reach  the  centre of the  clurnp o r  the  back 
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of the  outside  stems.  They  have  been found to be  slower  than  an  axe and 

knapsack  sprayer when more  than a one-man  crew  was  being  used,  since one 

man  with a spray  can  will  keep up with  three  axe  men.  The  use of a small 

axe  and plastic  squeeze  bottle  per  man  is  recommended. 

Equipment  for Soil Application.  Chemicals  have  been  applied  to 

soil  experimentally  in  an  effort  to  control  bracken.  This  was done manually. 

On a larger  scale  they could probably  be  applied by "Cyclone" seeder   or  

helicopter  since  those  chemicals  in  common  use  are in a powdered  .or;gr.anidar 

form. 

2 .  4 costs 

The  costs of herbicidal  treatments  can  usually  be  considered  under 

application,  chemicals,  diluents,  site  preparation,  supervision and overhead. 

In aerial  application a sliding  cost  scale  is  in  effect.  This is based on 

the  total  acreage  sprayed  in one location and the  number of gallons  per  acre 

applied. In most  other  application  methods  the  cost is directly  proportionate 

to  the  area  or  the  number of stems  to  be  treated. 

Chemical  costs  vary  slightly  with  the  brand  and  quantity  purchased  but 

largely  with  the  type of herbicide  used.  The  object is to  obtain  maximum 

control  at  minimum  cost and any new herbicidal  treatment  used  must  therefore 

provide  the  same  or  better  control  at  the  same  or  less  cost  than  that  treat- 

ment  previously found to  be  most  satisfactory. If some  special  advantage 

accrues  from the  use of a more  expensive  herbicide  then  this  advantage  must 

be  shown to be  proportionate  to  the  additional  cost,  The  same  considerations 

apply  in  the  case of diluents. 
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The  cost of site  preparation  may  vary  from nothing  to  several  dollars 

*d per   acre  depending on the  method  to  be  used.  For  example  snag  falling  prior 

to  aerial  application  might  be a very  costly  operation,  whereas no site 

preparation  may be required  for  mist  blower  applications. One cost  which 

should  be  included  under  this  category is  that of the  pre-spray  survey 

mentioned  in  the  introduction. 

Supervision and overhead  costs  vary with  the  company  and  the  length of 

time  required  to  spray  the  area. 

2. 5 C.ontro1 of Red  Alder  (Alnus rubra) 

The  majority of brush  control  work  carried  out  in  coastal  British 

Columbia  has  been  aimed  at  the  release of conifers  from  the  competition of 

" alder  or  the  eradication of alder  before  or  after  planting  conifers. 

Foliage  Sprays.  The  first  recorded  aerial  spraying of alder  was  at 

Mount Brenton  in 1956. Some  was done in 1957 at  Courtenay and more  during 

1958 in  the  same  area. All this  early  work  was  carried out by fixed  wing 

aircraft.  Later  applications  have  been  the  work of the  more  versatile 

helicopter. 

Alder  is one of our  most  easily  controlled  species and consequently, 

for  foliar  application,  there  seems  to be  no reason  for  using  expensive  and 

exotic  chemicals.  Most  commonly  used  has  been  the  propylene  glycol  butyl 

ether (PGBE) ester  of 2,4-D  (Esteron 99) applied  at  the  rate of 2-3  lbs.  ae 1 

per  acre  for  release  work and  3-4  lbs.  ae  per  acre  for  eradication. 

W 
However  the  butoxy  ethanol e s t e r s  of 2 , 4 - D  and 2,4, 5-T (Weedone 9 7 7 )  and 

1 
See  Appendix I1 for  this and  ensuing  abbreviations. 
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solubilised  acid  formulations  have  also  been  used. Due to  the  higher  cost of 

these  last  two chemicals it has  been  necessary,  in  order  to  remain 

competitive,  to  apply  them  at  much  lower  rates.  There  are,  in  some  cases, 

significant  differences  between  the  results  obtained by the  use of Weedone a t  

the  reduced  rate and Esteron, Weedone. being  superior  in  each  instance. 

These  differences  are,  however,  not  readily  explainable as simple  chemical 

differences and cannot  be  considered as contributing  anything  to  our  knowledge 

at  the  present  time.  The  choice  therefore  remains up to  the  individual. 

Helicopter  pilots  said  that  the butoxy  ethanol esters  foamed  less  in  the  tanks, 

thus  making  more  even  application  possible  when  they  were  almost  empty. 

Water  is  normally  used  as  the  diluent  for  aerial  applications of 

2,4-D  to  alder.  The  addition of 1 gallon of diesel  oil  to  approximately 5 

gallons of water  is  common  practice  when  using  the  mixed  butoxy  ethanol 

es te rs  of 2,4-D and 2,4,  5-T.  The  addition of a st icker-spreader did  not 

appear  to  increase  the  effectiveness of 2,4-D. A pre-bud  burst  dormant 

spray  using  2,4-D t 2,4,  5-T  in  diesel  oil  was  tried  with  apparent  success  in 

1964  although  it is too  early  for  final  results  to  be  obtained. 

Comparative  examination of sprayed  areas showed that  in  general 

large  dense  (over  15' tall: canopy closed)  stands  were  least  affected by 

herbicidal  sprays,  while  small open stands  (under  15' tall, canopy  not 

closed)  were  most  susceptible  (Plate  1).  Small  dense and large open 

stands  were  intermediate  in  their  response and  did  not differ  significantly 

from  each  other  in  the  volume of herbicidal  spray  required  for  their 

control.  These  results  are  based on the  spraying of 2 lbs.  ae  2,4-D  PGBE 
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W 

es te r  in 5 gallons (U. S. ) of water   per   acre  and 1 lb.  ae 2 , 4 - D  plus 

2,4, 5-T butoxy ethanol  ester in 6 gallons (U. S. ) of diesel and water  per  acre.  

The  better  kill  obtained  in  open  stands,  where  complete  spray 

coverage of the  crown  was  possible,  indicates  that  chemical  translocation  is 

poor,  rarely  exceeding 3 - 4  feet.  To  obtain  improved  control  in  dense 

stands,  increased  penetration  is  required.  This  can  be  achieved  either by 

lower  flying,  which is  practical  orJy  to a limited  extent,  or by increasing  the 

volume of the  spray  to 8 or  10 gallons (U. S. ) per   acre  as has  been done in 

several  instances of late. Where 50 per  cent top kill  will  provide  sufficient 

release  for  conifers,  or  where  the  alder  is  less  than 15' tall or the  stand is 

relatively  open,  then  the  lower  application  rates  will  probably  prove  adequate. 

1 

There  are  two main  factors which must be considered  in  timing  the 

spraying of alder: 

(1)  The  susceqtibility of the  alder. 

(2) The  resistance of any desirable  species  in  mixture  with  the  alder. 

Most  work  has  been  concerned  with  the  release of conifers  from 

suppression and it  has  been of primary  importance  that  damage  to  the  coni- 

fe rs  should  be  minimal.  Spraying  has,  therefore,  always  been a 

compromise  between  the  susceptibility of the  alder and the  amount of 

hardening off that  has  occurred  in  the  conifers.  (The  tolerance of 

conifers  to  herbicides  increases  progressively  as  growth  slows down and the 

new foliage  loses  its  succulent  appearance and becomes  more woody).  In 

normal  years  release  spraying  may  be  attempted  from  the  beginning of 

July  until  the  end of the  f irst  week  in  August  with  adequate  kill of the  alder 

~~ ~~~~ - ~~~ ~~ ~ ~ ~~ ~ ~ 

1 
Imperial  measure is used  throughout  this  note  unless  otherwise  stated. 
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and minimum  damage  to  the  conifers, but  the  criterion  must  always  be  the 

condition of the  conifers.  During 1962 little  spraying could  be  undertaken 

before  the  first  week  in  August  whereas  in 1960 this  was  already  too  late. 

This  fact  may  be  seen by following the  spray  program  during 1960,  when  the 

first   spray gave  significantly  better  results  than  later  applications. A 

pre-bud  burst  spray  using  2,4-D t 2,4,  5-T in  diesel oil  while  both  the  alder 

and conifers  were  still  dormant  appeared  to  kill  the  alder  satisfactorily 

without  harming  the  conifers. 

Where there is no  coniferous  understorey  or one  which i s  unlikely  to 

receive  much  herbicide, and where  it is desired  to  completely  eradicate  the 

alder,  then  there  seems  to  be no good reason  for  delaying  the  spray 

application  past  the  time  for  optimum  kill of the  alder  other  than  the  fact  that 

it may  be  uneconomic  to  undertake two separate  spray  programs  at  different 

t imes of the  year. 

Most  aerial  spraying  is  carried out in  the  early  morning. While 

absorption of the  chemical is possibly  greatest  during  the  hours of darkness 

(indicating  that  late  evening  spraying  should  be  more  efficacious)  foliage 

sprays  performed  in  the  evening  did not appear as successful  as  those done 

in  the early  morning. It is probable  that  there is a connection  between  the 

amount of kill and the  relative  humidity and temperature and that  during cool 

humid  weather  the  time of day would have  little  effect.  Lack of control 

obtained  with  evening  work could be  attributed  to  factors of high 

temperatures and poor  overnight  humidity  recovery. 

A major  factor  in  the  timing of spraying  is  the wind  speed. Winds 

much  over 5 miles  per  hour  are  generally  unsuited  to  aerial  spraying due 
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W 

to  the  large  amount of drift.  Since  early  morning is usually  the  calmest 

par t  of the  day  this  probably  accounts  for  the  preponderance of early 

morning  work. 

It is not considered  advisable  to  spray  during  the  hottest  parts of the 

day  in  warm  dry  spells,  during  drought  or  during  periods of heavy  rain. 

Work carried out  during  periods of light  rain  appears  to  have  been 

efficacious  but  it  has  not  yet  been  possible  to  determine  the  point at which to 

cease  operations, 

No verifiable  facts  were  forthcoming on the  effects of an excess  or 

deficiency of soil  moisture on the  control of alder. It was  stated by some 

foresters  that  alder  with "wet feet"  was  more  difficult  to  kill.  This  state- 

ment  appeared  to be borne out when  valley  bottom  stands  sprayed at the 

same  time as sidehill  stands  were  compared. 

Costs.  Some  examples of the  cost of spraying  alder by helicopter 

are  presented  in  the following Table, 
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Portable  Mist  Blowers.  Basically  mist blowing simulates  aerial 

low volume  application.  Sincep  howevers  the  alder  being  sprayed  is  either 

small (Plate 2) o r  in  clumps  and  the  foliage  can  be  well  covered  it is 

possible  that  somewhat  smaller  amounts of chemical  may  be  used. It is 

rather  pointless  to  think in t e rms  of pounds  ae per  acre  (except  from a 

costing  point of view)  when  considering  mist  blower  applications  because  the 

consumption of chemical  will  vary  with  the  size of the  alder and  the  number 

of s tems  per   acre .  Application rates  should  instead  be  given  in  terms of 

solution  concentration  and  jet  size.  The  best  combination of these two 

factors  will  depend  on  the  type of alder,   the  terrain and  the  applicator's 

preference.  Where  chemical and water  must  be  carried any distance, 

obviously  the  further  one  can go on a  single  tank  the  better and more  

concentrated  solutions and finer  jets  will  be  used. 
W 

It  would seem  that  there is little  point  in  using  a  more  concentrated 

solution  than 10 - 16  lbs.  aehg.  (1-30 o r  1-50) for  general  alder  control 

although it may be advisable  to  increase  the  concentration  to 20 - 30 lbs. 

aehg.  when  spraying  during  rain.  The  wholesalers of the  ''Fontan" mist 

blower  recommend  increasing  the  concentration  as  the  size of the  alder 

increases but  since it is not  advisable  to  use  a mist blower on alder  over 

15  feet  in  height  and  since  larger  trees  automatically  receive  larger  doses 

of herbicide  this  recommendation is not considered  to  be  valid. 

Cost.  Comparative  costs are difficult to obtain  since the size of - 

1 I 
prl Rates of flow for  different  sized  jets and different  machines  are  given  in 

Appendix No. 1. 
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the trees and the number of stems  per  acre in the areas treated  vary 

considerably.  Little or no preparation is  required for misting  projects but 

supervision  may be higher. For examples  see Table 2. 

. .  
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Basal and  Cut  Stump Treatment.  Very  little  work  appears  to  have 

w been  done on the  control of alder by basal  or cut  stump  treatments.  Basal 

treatment is very  suited  to  the  release of conifers  planted  under  large 

alder and to  the  eradication of scattered  clumps of large  trees.  Studies 

carried  out  in  Oregon by Madison and  Ruth  (1962) suggest  that  basal  spray 

treatments  approximate  the  cost of cutting  alder  but  eliminates the factors 

of re  sprouting and slash  ac  cumul  at ion. 

Either  2,4,  5-T  or  a  mixture of 2 ,4 ,5-T and 2,4-D  are  customarily 

used  for  basal  spraying and ammate  is  sometimes  used  for  cut  stump 

treatments.  In  ,July,  1958,  a  mixture of 2,4,  5-T and 2,4-D  in  diesel oil at 

44 lbs.  aehg. was  applied  with  a  paint  brush  to  the  root  collar  and  last  foot 

of the  stem  in  a  stand of alder  about 40-50 feet tall with good results.  In 

W July, 1962, alder of similar  size  was  basally  sprayed  using  the  PGBE  ester 

of 2 ,4 ,5-T  in   diesel  oil  at 19. 2 lbs. aehg.  with  excellent  results.  Studies  in 

Oregon  by Ruth and Berntsen (1 956) indicate  that  a  4  per  cent  or 20 lbs.  aehg. 

mixture of 2,4-D and 2,4,  5-T  in  diesel  oil  was as effective as the  same 

concentration of 2,4, 5-T and considerably  cheaper. 

Oil, usually  diesel,  is  the  traditional  diluent  for  basal  spray  treat- 

ment.  (The  oil  assists  the  chemical  to  penetrate  the  bark, ) Additives 

other  than  those  included  in  the  formulation are not  needed.  The  amount of 

diluent  used  varies, but concentrations  in  the  order of 20 lbs.  aehg.  seem  to 

be most  economical  and  effective. 

The  volume of solution  used  depends on the  number of t r ees  and their  

w size. In a basal  treatment m o s s  should first be  removed  from  the  base of 

the  stems and the  solution  applied to the  lower  foot  or so to  the  point of 
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run off. It is customary  to  spray  stems  over 3 inches  in  diameter  for a 

height  equal  to  four  times  the  diameter  or  to  meter  the  solution on a basal 

area  basis.  Most  such  refinements  are  probably  unnecessary and make 

supervision  too  difficult  in  large  scale  projects  although  they  are  required  for 

control  purposes  in  experimental  work.  Basically,  soaking  the  root  collar 

and puddling  the  ground  around it  appears  to  be all that is required. 

Chemical  application  while  the  bark is wet  seriously  reduces  the  efficacy 

of the  treatment. 

Madison and Ruth (1962)  showed that  alder  was  resistant  to  dormant 

season  basal  sprays but readily  killed by growing  season  treatments. 

Costs.  Very few estimates of cost  are  available but  the  following 

may  provide  some guide. 

Table 3. Sample  Costs  for  Basal  Spray  Treatment 
of Alder. 

c 

Stems Approx. Concentr- 
Per cost   per ation  (lbs. 

Project  . t r ee  ($) aehg) Diluent  Chemical acre  Height 

A 

0. 044 40. 0 Diesel  2,4, 5-T - 20 B 

0. 05 19. 2 Diesel  2,4, 5-T 800 40-50 

I 2 O  I - I 2,4-D I I I I 2,4,  5-T  Diesel 20. 0 0. 031 

Poison Wound Treatment.  The  control of large  a lder   or  the 

eradication of isolated  groups of t r ees  by  means of poison wound treatments 

has  gained  in  popularity  during  the  past  year due to  its  selectivity and 

relative  certainty. Although sodium  arsenite is more  efficient,  ammate 

is l e s s  toxic  to  the  operator,  less  persistent, and consequently  more  popular. 



23. 

It appears  that  crystalline  ammate is more  effective  than  the  liquid  form 

and that  about  1  teaspoonful  per  notch  spaced at 3 inch  intervals  around  the 

stem  should  provide  adequate  control.  The  crystals  can  be  conveniently 

dispensed  from a plastic  container  with a small  aperture  cut  in  the top. 

W 

2. 6 Control of Broad  Leaf  Maple  (Acer  macrophyllum) 

Broad  leaf  maple is one of the  more  difficult  tree  species  to  control in 

coastal  British  Columbia. It. is  very  resistant  to  most of the  more  common 

chemicals,  flourishes  for  some  years  after  girdling and produces  copious 

shoots  after  falling. It is as  widespread  in  distribution as alder but does  not 

invade  logged areas  in  the  same way. It does,  however,  occasionally  present 

a  considerable  problem  in areas of older  logging  where  maple  have  been  cut 

but  the  stumps  not  treated. 
w 

The  writer is not  sure, as yet, of the  seriousness of the  maple  problem 

in  coastal  'British  Columbia. 

Foliage  Sprays.  Foliage  sprays for the  control of maple  have  not, 

as  yet,  met  with  any  resounding  success  and  are  not  recommended  until  more 

results  are  available. 

No aerial  applications of herbicides  to  maple  have  been  mades  to  the 

wri ter ' s  knowledge, in coastal  British  Columbia. In July, 1961, tr ials  were 

carried out  with  a  Fontan  mist  blower  using  pure  and  highly  concentrated 

solutions of 2 , 4 - D  and 2,4,  5-T and  Silvex (2-(2,4, 5-TP)) with jets No. 18 

and No. 25. The results were poor and the trials considered  unsuccessful. 

It was  thought  that  the  hot  dry  weather and highly  concentrated  chemical  may 
V 

have  been an important  factor. 
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In 1962 these trials were continued  and  maple  coppice  and young t r ees  

were  sprayed  using  solutions of silvex in water  at 240,  120, 80 and 60 lbs.  

aehg. and jets No. 18 and No. 25. The  results  were  again  poor. 

Cost,  The  cost of spraying 160 acres  containing 3, 900 stems and - 
clumps  with  Silvex  in  water  mainly at 120 lbs.  aehg.  using a jet No. 25 was 

$0. 22 pe r  clump and the  cost  per  acre  including  labour, material and over- 

heads  was $5. 04. 

Basal and Cut Stump Treatment.  Together  with  poison wound t reat-  

ment  this  method  accounts for the  majority of work  that  has  been done on 

maple. It is a  method  very  suited  to  the  control of large  scattered  stems and 

coppice  growth. 

A solution of 2,4-D and 2,4, 5, -T  in  diesel oil at a  concentration of 

approximately  53  lbs.  aehg.  was  applied  with a jet No. 100 during  April,  1962, 

to  maple  clumps 2-10 feet  in  height.  A  heavy  rainstorm  occurred  shortly 

after  spraying. In August of the  same  year out of 663  clumps  sprayed, only 

27. 5 p e r  cent  showed no signs of resprouting. 

Due in  general  to  the  scattered  spatial  distribution of maple  the  tank, 

truck and hose  method of basal  treatment  has not been  popular  and  the  hand 

sprayer is most  frequently  used.  Some  large  maple  were  sprayed by this 

means  in  the  spring of 1959  using  a  solution of 2,4,  5-T  in  diesel oil. The 

results  were  negligible. 

It has  been found that smaller t r ees  with  smooth  bark  are less 

difficult  to  kill  than  older  trees  with  rough  bark and  deep f issures ,  and 

studies by  Heuschkel  (1 956) have shown that  satisfactory  control of young, 

smooth-barked  maple  under 10 inches  in  diameter  can  be  achieved by basal 

yri 

yt 
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applications of 2,4,  5-T,  Silvex and of 2,4-D t 2,4,5-T.  Studies on la rger  

w trees  using TBA, 2,4-D 4- 2,4,  5-T,  2,4,5-T and Silvex show Silvex  to be 

most  effective and TBA to  have no effect. Low dosages  are  adequate  for 

control of mature  maple but  careful  application  is  absolutely  essential  (Newton 

1961b). All moss and debris  must  be  removed  from  the  lower  foot  or so of 

the  stem and the  solution  (chemical  in  oil)  carefully  applied  to  the  cleaned 

portion so as  to  penetrate all the fissures.  Amounts of chemical  were 

measured  in  relation  to  the  basal  area of the  tree  and it was found that during 

March  amounts  as  low  as  1/4 oz. ae. per   square foot  applied  in  a  solution of 

concentration  10 o r  2. 5 lbs. aehg. at  1  pint U. S .  (16 fluid ozs.  ) o r  2 quarts 

U. S .  (64  fluid ozs.  ) respectively  were  effective.  During  June  and  July 

control  was  less  easily  obtained and the  amounts  should  be  increased  to  1/2 oz. 

W ae. per  square foot  basal  area, and the  high  volume  application  is  required. 

Later  in  the  year  (September) although  the 1/4 oz. dose  in  high  volume  gave 

fair  control,  the  1/2 oz. dosage  at  low  volume  seems  justified.  Treatments 

in September  provided  the  best  control of later  resprouting. 

Maple  resprouts  copiously  from  cut  Stumps,  particularly,  when young, 

and little  is  to  be  gained by falling  maple  without  following  this  with  chemical 

treatment of the  stump.  Sprouting of freshly  cut  maple  stumps  was 

effectively  controlled  for  a  three  year  period  using  the  ester  formulation of 

Silvex  in  either  water  or  oil  or  2,4,  5-T  in oil at 40 lbs. aehg. Sprouts  were 

not eliminated but were few and  weak. TBA (sodium salt and oil soluble)  in 

oil, 2,4., 5-T ester  in  water and amine  in  oil,  Silvex  amine  in oil and 

aminotriazole  in  water and  oil were  unsuccessful  (Berntsen  1960). W 

Cost.  The  cost of basal  spraying  has  been  given as $8. W ~ ? . T  acre  - 
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but this will of course  vary  greatly depending upon the  number and size of t rees ,  

It has  been  said  that  it  is  cheaper  to f a l l  the  trees and paint  the  chemical on 
w 

the  stump  than  use  the  basal  spray  method. 

Poison Wound Treatment. In assessing  the  results of poison wound 

treatments  it  would appear  that  patience is a virtue,  since  results  may not  be 

evident  for 3 or 4 years.  Penetration of the  suberised  layers  is  unnecessary 

in  this  method and the  diluent  used  will  depend  mainly on the  chemical. 

Ammate and sodium  arsenite  are  usually  applied  in  aqueous  solution  while  the 

es te rs  of 2 ,4-D,   2 ,4 ,5-T and  Silvex are  preferably  used  in oil  solution. 

A considerable  number of maples  have  been  treated by frilling  with an 

axe,  almost  to  the  extent of girdling, and  adding ammate or 2,4 ,  5-T  in  oil. 

Sodium arsenite  was  used  for a time but proved  toxic  to  those  using  it 

continually. A slow deterioration  in  the  health of the  treated  trees  has  been 

noticed  but, a s  mentioned  above,  the  process is not  rapid. 

Newton (1961a) reports  from  Oregon  that  where  maple  were  frilled 

during  April and July and treated  with  2,4-D  amine,  2,4-D t 2,4 ,  5-T es te rs ,  

2,4,   5-T  ester,   Silvex  ester and amine,  ammate and Killbrush  (contains 

various  concentrations of brush  kil lers),  only  the  Silvex ester  in oil 

solutions  were  satisfactory  when  applied  to a continuous  frill. A maximum 

of 20  per  cent  defoliation  was  reported by Berntsen  (1960)  using  Silvex  in 

water  during  June, and even l e s s  with  other  chemicals  when  the  solutions 

were  applied  to-axe  cuts  spaced  every 3 inches,around’the  stem.  The 

consensus  is  that frill treatments  are  less  satisfactory  than  basal 

application. 

Notching  by  overlapping  axe  cuts  one  above  the  other has  been  used 

yr” 
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in  the  lower  Fraser  Valley with ammate  crystals but the  prescribed 6 inch 

spacing of the  cuts  was found to  be  too  wide and had  to  be  reduced  to 2 inches. 

The  success of this  work on maple is not known but it would seem  that  by  the 

time  cuts 2 inches  apart  have  been  made  the  application is s o  much  akin  to 

W 

frill treatment  that it is difficult  to  see  where one begins and the  other  ends. 

Work by Newton ( 1  961b) in  Oregon  with  injectors on pole  sized  maple 

indicates  that  they  may  be  very  effective  in  conjuqction  with  Amitrole far 

more  particularly  Amitrole-T). 

Cost.  The  cost of poison wound treatment  appears  to  be similar 

to  that of basal  spraying and is quoted at between $8. 00 and $10. 00 per   acre  

depending on stand  density. In practice it will  probably  vary  much  more  than 

this.  The  lesser  cost of chemical  for frill treatment is offset by the 

w increased  cost of labour. 

2. 7 Control of Vine Made  (Acer  circinatum) 

Vine maple is extremely  difficult to eradicate. It is prevalent on the 

southern  mainland but is found (at  the  moment) only  in the  Robertson  Valley on 

Vancouver  Island.  Its  growth  habit and very tough stems  mean  that it is 

frequently a problem  that  does  not  end  with  the  death of the  plant but 

continues  to  hinder  reforestation  schemes by the  physical  barrier it presents.  

Little  organized  work  has  been done on vine  maple  in  British  Columbia, 

probably due to its local  occurrence. 

Foliage  Sprays.  To  the  writer's knowledge  no aerial 

W applications of herbicides  have  been  made  to  vine  maple  in  coastal  British 

Columbia.  Information is thus  restricted  to  the  very  little  available  from 
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elsewhere  in  the  Pacific  Northwest. 

Trials  on single  plants  have shown that  vine  maple is more  suscept- 

ible  to 2 , 4 ,  5-T and Silvex  esters  than  to 2 , 4 - D  t 2 , 4 ,  5-T  mixtures.  The 

application of 2 lbs.  ae.  2,4,  5-T  in 93 gallons (U. S. ) of diesel  oil  per  acre 

just  as  the  buds  are  swelling  in  the  spring  provided good release of Douglas 

fir seedlings,  although  newly  planted  Douglas fir sometimes  required 

additional  treatment 3-5 years  later  (Kirch 19621. More  concentrated 

solutions  applied  just  after  bud-break  gave  erratic  results (Newton 1961 a). 

It appears  that  aerial  spraying of vine  maple  gives  erratic  results. 

Little  information  is  available on the  use of portable  mist  blowers or 

hand sprayers.  

Cost.  Figures  from  Oregon  suggest  costs  in  the  region of 

$1 1. 00 per   acre  but do  not state  what  this  includes.  Based on the bud 

swell  treatment  mentioned  above, one  would expect  approximate  costs  to  be 

as  follows: - 

Chemical 

Die s el 

Application 

$ 6.00 

1. 70 

10. 00 

Supervision,  etc. 1 .00 

Total . , . . - .  . . . . . . . . . . . " . .  $18. 70 per   acre  

Basal and Cut Stump Treatments.  Some  work  was  carried out on 

stands of vine maple  in  the  Robertson  Valley  during  February and March, 

1958 and -1960, in  which a tank  truck and hose  were  used  close  to  the  road and 

then  back  pack  pumps  where  the  hose  could  not  reach. It was found that  the 

tank  truck and hose  gave  better  results and it  was  assumed  that  this  was  due 
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to  the  better  penetration of the  vine  maple  thickets by the  higher  pressure 

spray  from  the  truck.  Mixtures of 2 , 4 - D  t 2 , 4 ,  5-T  in  stove oil at 

W 

approximately  15  lbs.  aehg. and 2 , 4 ,  5-T  in  stove  oil at approximately  15 and 

11 lbs.  aehg.  were  used.  Examination by the  writer of the  1960 spraying 

showed  that  although 2 , 4 , - 5 - T  in  oil at 15  lbs.  aehg.  was  slightly  better  than 

a mixture of 2 , 4 - D  t 2 , 4 ,  5-T,  the  extra  cost  was not justified.  It  was found 

that 2, 4, 5-T in oil  at 11 lbs.  aehg.  was  unsatisfactory,  giving  very erratic 

results. 

At Haney,  vine  maple  was  sprayed  during  July and November  using  the 

PGBE ester  formulations of 2 , 4 - D ,   2 , 4 , 5 - T  and  these two mixed  in  equal 

proportions, all at 19. 2 lbs.  aehg. , as  well as the  iso-ctyl  ester of 2 , 4 - D  + 

2 , 4 ,  5-T at 23.  5 lbs.  aehg.  mixtures of 2 , 4 - D  with  TCA, 2 , 4 - D  with 

2 , 4 ,  5-T and amitrole, 2 , 4 - D  with 2 , 4 ,  5-T and MCPA, all in  diesel oil, The 
W 

spray  was  applied  to  the  entire  circumference of the  lower  18  inches of the 

stems.  The  results  here  indicated  (Smith  1961)  that  "the  optimum 

conditions  for  spraying  vine  maple  occurred  during  the  growing  season and 

that  the low  volatile e s t e r s  of 2 , 4 ,  5-T are important  components of the  herb- 

The  mixed 2 , 4 - D  + 2 , 4 ,  5-T  was  once  again as effective as the 2 , 4 ,  5-T  alone. 

. 
"Because of the  lower  cost of 2 , 4 - D  and its toxicity  with 2 , 4 ,  5-T it is 

recommended  that  these  sprays  be  applied  in  mixture  for  reasons of 

economy.  Although  MCPA,  TCA  and  amino  triazole  (Amitrole),  when.used 

as additives,  did  not  increase  the  effectiveness of the  spray,  there  are 

indications  that  these  chemicals are worthy of further  testing.  In  this 
w 

regard,  it is believed  that  amino  triazole  will  prove to  be a valuable  herbicide. " 
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To  summarize,  it would appear  that  the  best  months  to  spray  are 

May-August;  the  best  chemical is a mixture of 2,4-D and 2,4,  5-T  in oil at 

approximately  16  lbs.  aehg. ; the  bottom 6 inches of the  stem should  be 

sprayed;  rain  less  than a week  after  treatment  can  seriously  affect  the 

results. 

Trials  in  the  Robertson  Valley showed  that  the  cut  stump  method  was 

completely  uneconomic. 

Cost.  The  cost  varies  with  the  number of s tems  per   acre .  It 

appears  that one man  with a back  packpump  can  probably  cover 400 to 500 

clumps  per  day.  The  cost of spraying 27 acres  of mixed  brush  including 

vine maple,  using a 15. 5 lbs.  aehg.  solution of 2,4,  5-T  in  stove oil with  tank 

and back  pump,  was  given  as  follows: - 

Materials $20. 00 

Labour 10.16 

Miscellaneous 5. 69 

Total . . * . .  . . . . . . . . . . . . * . .  . $35. 85 per   acre  

(These  costs could probably  have  been  reduced  to  about $25. 00 pe r  

acre by using a mixture of 2,4-D t 2,4, 5-T). 

The  solution  was  applied at the  rate of about  45  gallons per   acre .  

This i s  a much  heavier  rate  than  the 20-30  gallons  per  acre  applied at Haney. 

2. 8 Control of Salmonberry  (Rubus  spectabilis) 

In response  to a questionnaire  salmonberry  was  cited as the  principal 

brush  problem  in  British  Columbia.  It is difficult  to  kill, and a considerable 

amount of experimentation  has  taken  place. 



Salmonberry is widely  distributed  from  Alaska  to  northern 

w 
California and  inland to  northern Idaho  and western Montana.  It attains its 

maximum  size  in  valley  bottoms and moisture-receiving  lower  sidehill 

slopes  in  the  coastal  regions,  where it is commonly  associated  with  Sitka 

spruce,  western  hemlock,  Douglas fir and alder.  Associated  brush  species 

are  thimbleberry,  elderberry  and, on the  mainland,  vine  maple. 

Propagation is from  suckers and from  seed and it is usually  the 

dominant  vegetation,  even  prior  to  logging,  in open stands  occurring  in  valley 

bottom  sites  and  in  areas  opened up by windfall and insect  depredation.  It is 

said  that  soil  disturbance and increased  sunlight  stimulate  germination of 

seed  stored  in  the duff.  Consequently  dense  stands of salmonberry  may 

occur following  logging  even  though this  species  was  not  particularly 

VI prevalent  in  the  original  stand.  Where  salmonberry is already a dominant 

member of the  understorey  the  tops,  roots and rhizomes  are cut and broken 

during  logging and the  vigorous  resprouting  frequently  results  in  an  even 

more  intense  problem.  Broadcast burning may  retard  the  brush  for one to 

two seasons. 

In attempting  to  restock  areas  covered  with  well  established  salmon- 

ber ry  by using  herbicides,  the  operator is faced  with  the  problems of rapid 

resprouting and super-growth and  the  physical barrier  presented  to  the 

unhappy planter by the  tangle of unyielding  and  vindictive  dead  stems. 

Problems  such as these  have  led  to  thoughts of combined  chemical  and 

mechanical  or  chemical and prescribed  burning  treatments. 

U Foliage  Sprays.  The first aerial  foliar  application of herbicides 

(Silvex) to  salmonberry  in  British  Columbia  was  reported  in 1964.  In  Oregon 
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helicopter  applications of 2 , 4 - D  t 2,4, 5-T  in  oil and in  water; 2 , 4 ,  5-T 

amines and es te rs  with MCPA in  water; and mixtures of 2 , 4 - D  with 

2 ,4 ,  5-T and TCA  in  water all at 3-12 Ibs.  ae. per  acre  resulted in  partial 

defoliation and  only fair control  (Krygier and  Ruth 1961). 

Following trials of a number of herbicides  applied  with  tank,  truck 

and hose  in 1960 at  Sarita  River, a small application of Silvex  was  made  to 2 

acres  of mixed  brush  in  July 1961 in  order  to  assess  the  value of the  "Fontant' 

mist blower  in  salmonberry  areas.  The  Silvex  in  water at 240 lbs. aehg. was 

applied  using a jet No. 2 5  at approximately 3. 7 lbs.  ae.  per  acre.  This 

resulted  in  general  defoliation and it was  felt  that a lower  application  rate 

would  be satisfactory. An examination of this  spraying  in  August,  1962, 

showed almost 100 per  cent  resprouting of the  salmonberry and thimbleberry. 

In June and July,  1962,  an  extensive  program  was  undertaken  in 

preparation  for  burning  during  the f a l l .  Silvex  in  water at 120  lbs.  aehg. 

was  applied  using a jet No. 25. The  density of the  salmonberry  varied  but 

between 1 .  2 and 1. 7 lbs.  ae.  per  acre  were  applied.  Generally  speaking 

defoliation  was good only in  close  proximity  to  the  point of application and 

the  subsequent  burning  was  virtually a complete  failure.  Both of these 

results  may be  due  to  the  extremely  wet  summer.  Rain followed  soon  after 

most  applications and the  summer  remained  wet and cool,  which  was  not 

conducive  to  drying  out  the  vegetation.  Some of the  failure,  however,  must 

be  attributed  to  attempts  to  cover  too  much  ground at one pass  with  the 

machine. To  a certain  extent  this is inevitable  where a passage  through 

the  salmonberry  may be won only at great  cost. 
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Late  spring and early  summer  high  volume  sprays of es te r  

‘e formulations of 2,4,  5-T and mixtures of 2,4,5-T with  MCPA  and  with 2,4-D 

at  concentrations of from 1.  75 lbs. - 18. 8 lbs.  aehg. (U. S. ) in  water  killed 

up to 50 per  cent of the  plants on plots  receiving high concentrations  but 

resprouting  was  general  (Krygier and Ruth 1961).  Ammate  at 140 lbs.   per 

acre  resulted  in  dense  resprouting and little  control  as  did  mixtures of 

2,4,  5-T,  2,4-D and  TCA. Later  trials  indicated  that  ester  formulations 

produced  the  greatest  defoliation,, and  that  Silvex, 2 , 4 ,  5-T and Amitrole  were 

most  effective in  that  order.  Amitrole  was  slower  acting and required two 

years  for  the full  effect  to  become  evident  but  this  was  speeded up by adding 

a mixture of 2, 4-D t 2, 4,  5-T.  Unsatisfactory  results  were  obtained  from 

2,4-D9  2-(2,4-DP) and 2, 3,6-TBA.  It w a s  found that good coverage of the 

w foliage  required  approximately 100 gallons (U. S. ) of spray  mixture  per  acre 

(chemical  plus  water  plus 5 per  cent  kerosene  except  for  Amitrole  solutions 

where no kerosene  was  added). Two  pounds  aehg. (U. S. ) of Silvex and 

Amitrole  were  effective  but 2 ,4 ,  5-T required  the  higher concentration of 

4 lbs. aehg. (U. S. ) for  lasting  control. 

The  best  conifer  selectivity  (Sitka  spruce and western  hemlock)  was 

obtained  with  the  PGBE e s t e r  of 2,4,  5-T.  Amine  formulations  were 

ineffective on salmonberry and destructive  to  hemlock. 

At Haney, trials  indicated  that  Amitrole  was  the  most  lethal 

component of the  spray  mixtures  tried. 

Work carr ied out at Sarita  River showed  that  Silvex  was  the  most 

w effective a s  a preparatory  treatment  to  burning, but  that  only  Amitrole 

provided any permanent  control. 
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In summary  it would appear  that on the  basis of work  carried out  in 

Oregon  the 2 lbs.  aehg. (U. S. ) application of Silvex is preferable  to  the 

4 lbs.  aehg. (U. S. ) of 2 ,4 ,  5-T on the  grounds of amount of second  year 

defoliation. But where  an  appreciable  number of conifers  are  present 

then,  for  release  purposes,  the PGBE es te r  of 2,4,  5-T  is  probably  to  be 

recommended.  Where  first  season  defoliation only is  concerned,  there 

appears  to  be  little  difference  between 2 lbs. aelig. (U. S. ) of Silvex  or 

2,4,  5-T. Work in  British  Columbia,  howevers  suggests  that  for  high 

volume  application  the  amounts of acid  could  be  reduced and adequate 

defoliation  still,  obtained. For  complete  kill of salmonberry  more  study of 

Amitrole  is  suggested. 

Cost.  The  cost of spraying  salmonberry  with  portable  mist 
-, 

blowers  variks  greatly  with  ,its  size  and  density.  The  need  to  clear  trails 

for  the  machine  operator  increases  the  per  acre  c'ost  considerAbly.  The 

cost of the  above  work  varied  from $6.  02 to $1 1. 49 pe r   ac re  including  labour, 

chemical,  fuel  for  the  machine,  travel and supervision. 

Costs  for  high  volume  applications  with  tank,  truck and hose  are 

naturally  higher  than  for  mist  blower  applications.  Dragging  hose, 

particularly when full of chemical,  can  be a laborious job. A figure of 

$24. 00 per  acre  has  been quoted  including  labour,  chemical,  supervision and 

tanker  but  this could probably  be  reduced by decreasing  the  chemical 

concentration. 
' ,  

Basal . . a n d r S t m  Treatment.  Very  little  work  has  been  carried 

out in  British  Columbia on dormant  basal  or  stem  spray of salmonberry  but 

'W' 

pr 

the  results  obtained  here and elsewhere  suggest  that it possesses  good 
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possibilities  for  control  over  localized  areas. 

W Tria l s  at Haney showed that  Amitrole  was  most  lethal  but  that 

dormant  sprays  were  less  effective  than  foliage  sprays  in  July. In Oregono 

Madison and Freed  (1962) sprayed  salmonberry  during  the  dormant  season 

and at bud burst  in  April.  They  used 2, 3, 6-TBA and various  formulations 

of 2 , 4 - D  t 2 , 4 ,  5-T,  in two carriers  (diesel  and aromatic oil), with  different 

additives and using  diesel  oil  alone as a control.  These  were  applied at 

concentrations of 25  and 50 lbs.  aehg. (U. S. ) using a compressed air 

sprayer,  when  the  stems  were  wet  from  rain  but  not  when  the  water  was 

actually  flowing down the  stems.  The  lower 6 inches of every  stem  were 

sprayed  until  the  solution  ran down around  the  root  crown.  Approximately 

1 gallon of solution  treated 30 plants.  January  applications  gave  poorer 

‘crrl results  than  those  in  March and April.  March and April  application 

produced  100 pe r  cent  defoliation and root  kill  for all treatments.  Diesel 

oil  alone  gave  effective  control  in  April,  but  took  some  months to show any 

effect.  Defoliation  was  complete  by  August.  Sprays  containing 2 5  lbs. 

aehg. (U. S. ) gave as good results as those  containing 50 lbs.  aehg. (U. S. ) 

and this  might  indicate  that  even  lower  concentrations could be  effective. 

Localized  application  during  the  dormant  season  around  individual  suppressed 

conifers is suggested as a method  worthy of trial. 

Soil Application. No work  has  been  done  with  soil  sterilants  but 

it would be  interesting  to  try  the  effect on salmonberry of granular  herbicides 

applied  in  swaths. 
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2. 9 Control of Bracken  (Pteris  aquilina) 

Bracken  becomes a problem only in  very  definite  regions. Within 

these  regions  the  density and vigour  vary  greatly.  Bracken  rhizomes 

penetrate  to a considerable  depth and are  very  difficult  to  eradicate. It 

should  be remembered  when  dealing  with  bracken  that  the  problem  is 

normally  less  intense on the  drier  sidehill  slopes whel‘e the  bracken  stems, 

although frequently  very  dense,  are  smaller and appear  to  have  less 

tendency  to  collapse  onto  the t r ees  in  the f a l l .  

Herbicidal  methods  are not recommended  for  control of bracken  at 

the  present  time.  Trials  using  grandular  herbicides  such  as a variety of 

Borax  compounds  have Shown that  except  for  very  high  uneconomic  rates of 

application,  set  back  to  the  bracken  is  merely  temporary. A new chemical 

called  Tordon  is  presently  being  evaluated  (Hetherington  1964).. 

2. 10  Control of Salal  (Gaultheria  shallon) 

Salal  i s  not generally  considered  to  be a problem.  However,  some 

spray  work  was  carried  out  at  Sarita  River  during  June,  1960,  using 2 , 4 - D ,  

2,4,  5-T, Silvex  and  Amitrole  in  water  at  various  concentrations.  Slight 

browning of the  foliage  occurred but no  permanent  damage  ensued.  It is 

probable  that  diesel  oil would be  required as a diluent  in  order  to  penetrate 

the  thick  waxy  cuticle of this  species.  Ammate  applied at 1 lb .   per  100 

sq. ft.   in 1 gallon of water  will  give good control of salal but  the  expense i s  

prohibitive. 
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3. MECHANICAL  METHODS 

. 
H 

3. 1  Scarification 

The  term  scarification,  as  used  in  coastal  British  Columbia, 

signifies  the  removal of vegetation  and  underlying  slash by means of a  bull- 

dozer  to  clear and cultivate  the  ground  prior  to  planting.  Complete 

scarification is rarely  practised  nor is it usually  necessary. 

Heavy  vegetation  impedes  the  progress of both planter and plant. 

Mechanical  clearkng of the  brush  provides  easy  access and good planting 

conditions and ensures  an  initial  growth  period  free of competition  for  the 

planted  trees.  Most of the  information and data given  below has  been  supplied 

by British  Columbia  Forest  Products  Limited  which  has  completed  some 3,100 

U acres  of scarification  work  during  the  past 4 or  5 years. 

In planning a scarification  program  the  first  task  should  be a survey 

of the  area  to assess such  factors  as  drainage  pattern,  amount of existing 

regeneration,  vegetation and slope. On the  basis of this  survey  the  decision 

of where, when and how to  scarify  should  be  made. 

It is inadvisable  to  work  in  wet  ground and during  rainy  weather.  The 

time  lost  makes it uneconomical  and  the  compaction of the soil which  occurs 

is not  conducive to good seedling  growth.  Flooding and restricted  drainage 

result  in  excessive  seedling  mortality and scarification  roads  should  run  along 

the  contour and avoid  crossing  drainage  channels so that  water  collection  and 

erosion  can  be  reduced  to  a  minimum.  The maximum slope  which  can  be 

worked  satisfactorily is 20 p e r  cent. w 

A certain  amount of established  coniferous  regeneration  may  be 
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present  in  the  area. If this  is  very  scattered  it  may  be  advisable  to  ignore 

it  completely. If, however,  it is grouped  together  then  an  attempt  should  be 

made  to  ensure  that  it  is avoided during  scarification. With an inexperienced 

operator  such  areas  require  delineating  in  advance but an  experienced man will 

be  able  to  pick  his own course.  Bracken  areas  over  Site  Index 160 (unless 

provision  for  later hand  weeding  is made), o lder   dder  and extensive  areas of 

maple  are not recommended  for  scarification  work. 

The size of bulldozer  used in a sczrification  project is not critical so 

long as it  can cope with the debris  which  it  is  required  to  move.  Large  bull- 

dozers will clear more area m o r e  rapidly, and make wider roads. It should 

be emphasized  that  even though a small machine  may  be  capable of handling 

the  debris which it is  required  to, a l a rge r  one  will do the same work  more 

efficiently and more  economically. W h e m  possible  the  machine  should  be 

equipped  with a brush  blade.  This  picks up and piles  the  logs and brush  but 

disturbs  the  soil  less  than an ordinary  blade. 

It is usual to plant  three  rows of t rees   per   road,  two along  the  edges 

and one centrally,  at a somewhat  closer  spacing  than  that  normally  used. 

This  close  spacing  ensures  that  sufficient  numbers  survive  to  provide 

satisfactory  stocking. UsuaJL9py about 330 t rees   are   planted  per   acre .  In 

selecting  the  correct  type of planting  stock  for  use  in  scarified  areas  the 

operator is faced  with a problem  similar to that  facing  those  attempting  to 

establish  plantations  in  potential  brush  areas.  This  subject  is  introduced 

under  the  heading of '93ioTogicd Controls'. 

Seedling  Posses  can  still  be  anticipated  due  to  competition  from  the 

reinvading  vegetation  even  after  scarification.  Salmonberry,  bracken, 
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W 
grass  and  alder  remained  the  primary  causes of mortality  after 2 - 3  years  

on land  over  Site Index 160. Sprouting of bracken and salmonberry  was 

observed only  one  month  after  scarification.  Alder  reinvasion is almost 

inevitable on alluvial  bottomland  but  it  can  be  reduced  by  killing  adjacent 

seed  sources.  Early  control  is  essential. In addition  to  the  competition 

from grass roots and foliage  it  is  said  that  exudates  from  the  roots of certain 

species  (Agropyron spp. ) will  inhibit  the  growth of fir. Dense grass   a lso 

provides  cover  for a large  rodent  population. In cases of extreme 

vegetation  invasion  (Plate 3) weeding  around  individual  seedlings  may  have 

to  be  resorted  to  either by  manual  or  herbicidal  means. Such operations 

should  be  done  early  in  the  season  so  that  released  seedlings  can  obtain  the 

full  benefit  from  the  increased  light. 
u 

Browsing  alone  was  rarely found to  cause  mortality but the  effects 

could  be serious when  accompanied  or  followed by brush  reinvasion. 

Examples of some  scarified  areas showed 92 p e r  cent of the t r ees  had been 

browsed.  The  spraying of repellents  with a mist  blower  has  not so far 

proved  efficacious. 

Costs.  Cost  data  have  been  pro,vided  mainly  by B. C. Fores t  

Products  Limited. 

Scarification  costs include:  bulldozer  rental,  operatorls  wages, 

pitman's  wages,  Workmen's  Compensation  and:holiday  pay  (approx.  15  per 

cookhouse loss  and transportation of bulldozer by low  bed from one area  to  
W 

the  next. 
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Scarification  costs  vary due to  the  size of the  machine and mechanical 

condition,  operator's  experience,  size of area,  weather and ground  conditions. 
Ir, 

Planting  costs  are  an  integral  part of scarification and include 

labour,  Workmen's  Compensation, and holiday  pay,  transportation of men 

and trees,  supervision,  head  office  time,  cookhouse  loss and miscellaneous 

costs. 
a 

The  total  cost of scarification  with a D8 bulldozer  with  brush  blade 

(at $12. 00 per  operating  hour) and of planting,  in  relation  to  the  percentage of 

site  utilisation  (see Appendix V) ,  is shown in  Figure 1. It  should  be 

realised  that  this  graph  represents  the  average. In any  single area  the 

costs  may  be  substantially  higher  or  lower  than  this  average. Wet ground, 

rough  terrain,  heavy  slash and brush  such as alder and maple  may  greatly 

increase  the  cost. 
w 

3. 2 Girdling 

Very  little  work  has  been done on the  girdling of trees.  Maple 

girdled by axe  and  by power  saw  were found still  thriving after 4 years.  

Most  trees  with  which  we  are  concerned  in  British  Columbia  sprout  from  the 

base if  girdling  is not  followed by chemical  treatment, and dis t ress   crops of 

seed  are  also  occasionally  produced.  This  method of weed tree  control is, 

therefore, not  recommended. 

3. 3 Cutting 

In the  Robertson  Valley a heavy  stand of mixed  deciduous  species, 

w 
including a high  percentagz of vine maple,  was  cut  using two Brushking  units 
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and a crew of 4 to  6 men  at  the  rate of 1.25  acres  per  man day. A 10 acre  

block  was  completely  cleared  during  the  spring of 1959 at a cost of $54. 80 

per  acre.   The  slash  was so heavy  that  to  reduce  the  fire  hazard  and  permit 

planting  it had to be piled an.d burned.  This  operation  increased  the  cost by 

$78. 80 per   acre   to  a total of $93. 60. The  cut  stumps  sprouted  and,  in  some 

instances,  the  sprouts  were 5 to  6 feet tall by autumn.  The  cost of spraying 

the  sprouting  stumps  in  the  spring of 1960 was, at the  most  economical  rate, 

$23.  44 per  acre.  The  total  cost of $117. 04 per   acre ,  excluding  planting, 

was  considered  too  high  and  the  method  was  abandoned. 

Where  the  brush is less  dense and  the  slash  may  be  left on the  ground 

this  method  may  be  practicable.  Whether o r  not it is   necessary  to  cut  brush 

of this  density  before  planting is another  matter.  The  possibility of cutting 

strips and piling  the  brush  in  the  uncut  strips could  be considered  but is 

doubtful whether it would prove  worthwhile. 

Studies on falling  alder and maple  have  been  carried out.  It appears 

that  while old alder  can  be  cut  with  little  likelihood of resprouting,  maple 

normally  requires  the  cut  stump  be.'painted %kith 'a-herbicide tp prevent t h i s  

occurrence. If rapid  elimination of the  problem is required  then  falling  or a 

cut  stump  treatment  may be preferable  to  other  methods. 

Costs.  The  cost  appears  to  depend a s  much on the  density of the 

stand  and  ground  conditions as  on the  diameter of the  individual  stem,  and  the 

average  cost of falling  alder  seed  trees in  one  company varied  from  12  'cents 

to 44 cents  per  tree. It was  said  that  in  some  cases  basal  spray  proved 

cheaper, A representative of another  company  gave  an  average  cost of about 

25 cents  per  tree  for  large  alder and maple  (including  painting  the  maple 
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stumps  with  chemical) and said  that  it  was  definitely  cheaper  to  cut  than  to 

basal  spray  large  trees.  Obviously more  data  are  required. W 

4. BIOLOGICAL  CONTROL 

b 

The term biological  control is used  here  to  signify  the  exploitation of 

the  silvical  characteristics of certain  species  in an  effort  to  regenerate 

brush  areas  without recourse  to  chemical  or  mechanical  means. 

There  are,  broadly  speaking, two ways  in  which  dense  vegetation 

inhibits  the  growth of conifers:- 

(a) By competition  for  light,  moisture and nutrients. 

(b) By crushing  with  the  weight of dead s tems and leaves. 

In many  cases,  such  as  heavy  bracken,  both of these  occur.  For 

w planted  trees  to  compete  successfully  with  such  situations,  they  must  possess 

the  necessary  vigour,  stoutness of stem and  shade  tolerance,  or  they  must, 

when  planted,  already  exceed  the  height of the  competing  vegetation. 

A tree  planted  under  heavy  brush  must  be  extremely  vigorous so that 

it  can  quickly  outgrow  the  competing  vegetation;  it  must  have a strong  stem 

to  withstand  the  pressure of dead  vegetation  lying  over it and  it  must  be 

tolerant of shade  to  be  able  to  grow  prior  to  assuming  dominance.  Since 

many  areas  which  have a brush  problem  are  extremely  wet it is   usually 

important  that  the  tree  also  be  suited  to a moist  site both in  early and l a t e r  

life. 

Silvical  Characteristics of Some  Coast  Species 

W Grand fir possesses  a sturdy  stem and  the  leading  shoot is well  able  to 

thrust  a way  through  vegetation  falling  over it. It is probably  the  least  shade 



tolerant of the  true firs native to  coastal  British  Columbia.  However, 

seedlings  will  endure  partid  shade  for a considerable  length of time. 

Once established  they  are  very  vigorous.  These  factors,  together  with a 

preference  for  soils  well  supplied  with  moisture  during  the  growing  season, 

make it a very  suitable  species  for  planting  in  brushy  areas and it is 

extensively  used  for  this  purpose. 

Grand fir has  been  planted  successfully  under  salmonberry on 

several  occasions, but girding by rodents  (Microtus  townsendii)  occurred  in 

one  plantation some years  after  establishment. In the  Sechelt  area,  however, 

over 50 pe r  cent  mortality  occurred  under  salmonberry  overtopped  with tall 

alder.  Planted  dong  the  edges of the  "roads"  in  scarified areas it appears 

to have  been  reasonably  satisfactory  in  competing  with  brush  reinvasion, 

particularly  in  salmonberry  areas, but  definite  figures  were  not  readily 

obtained.  Transplanted  stock is recommended. 

Amabilis fir is probably  the moat  shade  tolerant of all our  indigenous 

conifers. It is intolerant of a high  water  table  during  the  growing  season  and 

the  initial  growth is very slow- even  under  ideal  circumstances. No 

information is available  concerning  plantations of this  species  under  heavy 

bru! 

anti 

jh  and its use cannoit be  recommended. 

Abies  concolor  and  nobilis  have  been  given  limited trials. It is not 

cipated  that  they  will  be  superior  to  grand fir in  any  way. 

Sitka  spruce  possesses a shade  tolerance  almost 'on a p a r  with  grand 

fir but it is d i k e l y  to survive  under  heavy  shade  for as long  since  the 

branch and leading  shaot  development  becomes  progressively  weaker.  It is 

a very  vigorous  free and  grows  rapidly  soon after planting. A high  water 

W 
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table  during  the  growing  season  is  readily  tolerated. 

W This  species  has had limited  success when tried  under  salmonberry 

and associated  species. While no information  is  available  concerning 

plantations  under  bracken  it tis doubtful whether  it would be  satisfactory. If 

transplant  stock  were  available  it  might  be as good as,  or  superior  to  grand 

fir, when  planted  in  scarified  areas, due to  the  more  rapid  early  growth. 

In spite of a great  ability to  tolerate  shade  'and a high  water  table, 

western  hemlock is not recommended  for  planting  in  brush  areas  due  to  the 

extremely  flimsy  leading  shoot and its  apparant  difficulty in surviving  lifting 

and  planting. It would,  however, be interesting  to  try  some 2-2 transplant 

stock. 

Little  interest  has  been shown in  planting  western  red  cedar although  it 

U is possible  that  it would do  quite  well. 

Douglas fir has  been  widely  planted  under  both  salmonberry  and 

bracken  with  singular  lack of success.  It  is not very  shade  tolerant  nor  will 

it  tolerate a high  water  table  during  the  growing  season.  Under  these 

circumstances if it  does not rapidly  die it becomes  very  feeble and  unable  to 

thrust   i ts  way  through  to  the  light.  Some  results  may  eventually  be  obtained 

from  this  species by  hand  weeding  for  some  years. Good survival  and  growth 

has  been  achieved  in  heavy  bracken by  planting  very  sturdy (4-5 f t .  ) 

transplants.   This  is  of course  very  expensive on a large  scale. 

Except  for  the  planting of large fir mentioned  above,  the  use of stock 

which  already  exceeds  the  height of the  competing  brush  has  been  restricted 

w to  various  species of poplar.  These  have  been  planted  in  the  form of sets  in 

heavy  brush of mixed  species  in a number of a reas  with  considerable 
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success  (Plate 4). In the  lower  Fraser  Valley,  Western  Plywoods  Limited, 

who are   major   users  of poplar,  have  been  concerned  during  the  last few 

years  with large  scale  reclamation  programs on some of the  Fraser  River 

islands,  valley  bottom  lands and lower  sidehill  slopes  using  poplar  species 

to  the  exclusion of all others.  The  problem  faced  is one of heavy  brush 

accompanied by extremely  rapid  reinvasion  immediately following clearing. 

The  method  presently  being  used is that of 50 per  cent  scarification 

followed by planting of poplar  sets 6 to  8 feet  tall,  and  killing of large weed 

trees  left  in  the  unscarified  strips by frilling  and  other  chemical  methods. 

The  poplar  sets  are  planted in holes  made  with a 6 inch  auger  at  intervals of 

*, 

approximately 14 feet.  This  method  seems to be  meeting  with  fairly good 

success.  Short  rotations  are  planned. 

Costs.  Very few costs of planting  under  heavy  brush  are  available. - 
In the  Sechelt  area  grand fir was  planted at 7 ft. x 7 ft.  spacing  under 

salmomberry and alder  at a cost of $39.   09 per  acre.  Costs  will  increase 

with increase  in  the  size of the  plants  and  height and density of the  brush. 

The  following  costs  have  been  given  for  some of the  work on poplar 

planting.  However,  these  will  vary,  particularly  with  respect  to  the 

poisoning of the  remaining  cull  trees. 

Strip  clearing (50 pe r  cent  scarification) $17.00 

Frilling,  etc. 3. 50 - $ 9 . 0 0  

Planting  (approx.  126  sets  per  acre) 13.71 

Total   per  acre . . . . - .  . . . . . . . o . .  . - .  . . * .  $34 .  2 1 . -  $39. 71 
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5. CONCLUSION 

The  preceding  notes  are  based on the  observation of a large  number of 
- 

brush  control  projects  and,  where  necessary, on a review of literature. It 

is obvious  that  many  gaps  in  our  knowledge  remain and in  fact  the main 

purpose of this  work  was  to  determine  where  these  gaps  lay.  Treatments 

suggested  are  therefore  suggested only in  the  light of present knowledge and 

no assurance of infallibility  is  given. New chemicals and techniques and the 

current  experimentation  with  species and special  planting  stock  may  radically 

change present  concepts and  the reader should  always try  to  seek a better  or 

more  practical  approach  to  the  problem. 

It is nevertheless hoped that  the  information  given  in':this  report  will 

help  foresters  to  evaluate  their  brush  problems and assist  in  arriving  at 

logical and effective  treatments. 
W 
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Approximate  relationship  between  application  rate and jet  size 

or nozzle  opening  in  the  "Fontantf and tlBlow.amisttf mist blowers. 

Font an 

Jet No. 

8 
'. 12 
18 
25 
40 
70 
100 
140 

Blowamist 

No. of 
turns 

. t i 6  
2/6 
3/6 
4/6 
5/6 

1 
1 1/6 
1 2/6 
1 3/6 
1 4/6 

UP 

Pints/min. 

0. 23 
0. 35 
0. 53 
0. 72 
1. 17 
2 .  05 
2. 9 
4. 1 

Approx. time  required 
to  deliver one  gallon 

mins.  iiecs. 

36 
23 
15 
11 

6 
3 
2 
1 

0. 34 23 
0. 80 10 
1. 27 6 
1. 60 4 
1. 88 4 
2. 00 4 
2. 05 3 
2. 13 3 
2. 26 3 
2. 30 3 
as  calibrated by operator 

Test  Conditions for  Blowamist 

Nozzle - level 

Dose  regulator - M2 

50 
52 
45 
57 

44 

16 
56 
16 

52 
44 
36 
28 

8 
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hd The  Fontan  uses  detachable  fixed  aperture  jets  while  the 

Blowamist is regulated by a  needle  valve. 

The  operator should  conduct his own tests  and  record the jet 

or  setting:used  and  the output  achieved  since  the  output is affected by such 

factors as: - 

1 .  
(1 )  Accuracy of individual  jets  or  settings. 

(2 ) Viscosity of spraying  liquid. 

(3) Engine  speed. 

(4 ) Nozzle  position  (upo down or  level). 

(5) Air  locks  from  chemical  container. 

(6  1 Cleanliness of jet  assembly. 

V 

3 
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APPENDIX I1 

Abbreviations  used in report 

ae acid  equivalent. 

aehg acid  equivalent per 100. gallons of solution. 

ai  active  ingredient. 

lbs. pounds. 

PGBE Propylene  glycol butyl ether. 

u. s. United States  measure. 
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Abbreviations of ,chemical  names  used 

Chemical  Name 
~ 

2,4-dichlorophenoxyacetic acid 

2 ,4 ,  5-trichlorophenoxyacetic acid 

2-(2,4,  5-trichlorophenoxy)  proprionic  acid 

ammonium  sulphamate 

Trichlorobenzoic  acid 

3-amino-1,2,  4-triazole 

3-arnino-l,2,4-triazole-ammonium thiocyanate 

Trichloroacetic  acid 

W 2-methyl-4-chlorophenoxyacetic acid 

2- (2,4,  -dichlorophenoxy)  proprionic  acid 

2, 3, 6-trichlorobenzoic  acid 

4-amino-3, 5, 6 trichloropicolinic acid 

Abbreviation 

2,4-D 

2,4,  5-T 

Silven 

Ammate 

TBA 

Amitrole 

Amitrole-T 

T CA 

MCBA 

2-(2,4-DP) 

2 ,  3,6-TBA 

T ordon 
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APPENDIX IV 

Concentration of herbicidal  solutions 

1.  Acid  Equivalent 

To  state  that a hormone  herbicidal  solution  contains 4 lbs.  acid 

equivalent  per  gallon i s  to  infer  that i f  the  herbicide  were  used  to  make  the 

appropriate  acid  then  the  yield of acid  would  be 4 lbs.  for  each  gallon of 

herbicide  used.  It  is a convenient  way of rating  the  strength of different 

herbicidal  solutions. 

It has  been  attempted  where  possible and where  no  confusion 

would result, to express the  concentration of solutions  in  terms of acid 

equivalent  per 100 gallons of solution.  This  expression  is  easily  converted 

into  ratios of herbicide  to  diluent  by  dividing  the  acid  equivalent of the 

herbicide as shown on the  label  into  the  number of lbs. aehg. ‘This  will  give 

the  number of gallons of that  particular  herbicide  per 100 gallons of total  mix. 

the  volume of diluent  used is 100 gallons  minus  the  number of gallons of 

herbicide. 

e. g. herbicidal  concentration  required is 120 lbs.  aehg. 

herbicide  concentrate  contains 4. 8 lbs.   ae.   per gallon. 

number of gallons  concentrate  required  to  make 100 gallons 

is ’ 120 or  25 gallons. - 
4. 8 

Thus 100  gallons  solution  contains 25 gallons  chemical and 75 

gallons  diluent. 

The  mixture  ratio is thus 1 : 3. 

The  expression  aehg. is much  more  realistic  than  the  mixture 
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V 

ratio  because it takes  into  account  the  great  variation  in  the  concentration 

of commercial  herbicides. 

2. Other  expressions of concentration  frequently  used  in  the  literature  are: 

(a) p.p. m. This is the ratio of the  weight of the  acid  equivalent of the 

herbicide to the  combined  weight of the  diluent and acid  expressed as a 

proportion.  For  example, 5000 p.   p.m. of 2 , 4 - D  means  that in an  aqueous 

solution of 1,000,000  parts,  5 ,000  pa r t s   a r e  2 , 4 - D  and 995,000  parts  are 

water.  This  is  usually  simplified  to  mean  that  the  solution  is  prepared  from 

5, 000 par t s  of herbicide and 1 , 0 0 0 , 0 0 0  par t s  of water.  This  approximation is 

satisfactory  within  the  usual  range of concentration. 

(b) P e r  cent  concentration  (weight).  This  is  the p.  p. m. ratio  expressed 

a s  a percentage,  e.  g. , 5,000  p.  p. m. i s  0. 5 per  cent  acid by weight, i. e. , 

per  cent  concentration is 

VI 

p. p. m. 
10,000 

(c)  Per  cent  concentration  (volume).  This is the  r,atio of the  concentrate 

to  the  volume of the  diluent  expressed  as a percentage. 

A 
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APPENDIX V 

The  Percentage of Site  Utilization 1 

It is  believed  that 40 per  cent  scarification is sufficient  to  enable  the 

planted  seedlings  to  restock an area.  This is based on the  assumption  that, 

as   t rees  grow older and larger,  their  root  systems and branches  extend 

considerably. By the  time  the  trees  near  the  edges of the  scarified  strips 

a r e  50 to 60 years  old their  branches and roots should penetrate at leas t  8 

to 10 feet  into  the  unsearified  strip and so  utilize 95 to 100 per  cent of the 

growing  capacity of the  site. 

Forty per  cent  scarification  is  obtained by scarifying  strips 1 3 .  2 feet 

wide  and  leaving  untreated  strips 19 .  8 feet  wide.  To  plant  three  rows of 

trees  spaced 6. 5 ft. x 7. 5 ft.  in  each  scarified  strip would require 528 t r ees  

per  acre.  The  percentages of site  utilization shown in  Fig. 1 are   a r r ived   a t  

by dividing  the  number of trees  actually plar-ted by 528 times  the  number of 

acres  in  the  project  (the  number  required to achieve 100 p e r  cent  site 

uti1 iz ation). 

The  forty  per  cent  scarification  standard  can  be  applied only  in  ideal 

field  conditions,  where  drainage,  topography,  stumps  and  slash  accumulation 

will  permit  the  bulldozer  to  run  along  straight  lines and where  alder and maple 

are  absent.  Since  conditions  are  seldom  ideal  or  uniform and it  is  desirable 

to  save  clumps of well  established  conifers, 60 per  cent of site  utilization 

represents  the  average  for  most  treated  areas. 

P 

1 Abstracted  from  report by B. C. Forest  Products  Limited. 


