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PREFACE

Since 1954 the Research and  D evelopm ent D ivision has issued a chatty  
dom estic newsletter called “ E n topa th  N ew s” two or three times a year. 
P roduced by the Entom ology and Pathology Branches, it has served to 
keep Forestry  Com m ission staff aw are o f  the latest developm ents and 
recom m endations in forest protection.

In  1963, to  help the practising forester to  keep abreast o f  the rapidly 
changing use o f chemicals and new m aterials becom ing available, a special 
“ E n topa th  News Chem ical C on tro l Supplem ent” was b rought out. This 
gave a comprehensive account o f the practical use o f herbicides, insecticides 
and  fungicides. The supplem ent was revised every two or three years and 
subsequently chemicals for wildlife contro l and  fertilising were added.

In 1979 the revision was called “ The Use o f  Chem icals in the Forestry  
C om m ission” . N ow  in response to  requests from  field staff it has been 
decided to  separate herbicides (which change rapidly) from  the o ther 
chemicals (which require revision less frequently). This is therefore the first 
issue o f  “ The Use o f Chem icals (o ther than  herbicides) in F orest and 
N ursery” (Forestry  C om m ission Booklet 52). The text has been w ritten by 
staff o f  the Research and  D evelopm ent Division: C. J. K ing (insecticides), 
R . G. S trouts (fungicides), W . O. Binns (fertilisers), H. W . Pepper (wildlife 
chemicals) and  P. B. Lane (general notes).

It is suggested th a t this publication is kept w ith its com panion volume 
“The Use o f Herbicides in the F o rest” (Forestry  Com m ission B ooklet 51) 
to  give a com prehensive reference to  the use o f all chem icals in the forest.

A lthough produced prim arily  for in ternal use by FC  staff, all these 
publications have been m ade available to  the private forestry sector. It 
should be noted th a t the in form ation  and  recom m endations given are 
relevant to  conditions in the F orestry  C om m ission’s forests, and  no 
responsibility can be taken for treatm ents applied elsewhere.

O N  B latchford 
E ditor
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GENERAL NOTES FOR THE USE OF CHEMICALS

INTRODUCTION  
Nomenclature of pesticides
Pesticides are from  tim e to  time referred to  by one o f the following different 
types o f  names: e.g.

Chem ical name: thiabendazole hypophosphite
C om m on name: TBZ
Product name: C eratotect
The chemical nam e is norm ally com plex and hard  to rem em ber. I t is 

abbreviated for industrial and com m ercial purposes into the com m on 
nam e. It is around  the com m on nam e th a t the stock o f  inform ation on 
properties and  uses o f  the pesticide is assembled. F o r m arketing purposes 
and  to  m eet particu lar situations, one or m ore products will be developed, 
sometimes all w ith identical chem istry bu t often based on a variety o f 
different salts o r esters o f the active ingredient (the pesticide itself). It is the 
individual p roduct form ulation  which is the subject o f scrutiny and 
eventual clearance (for safety) by the Pesticides Safety Precautions Scheme 
(PSPS) and subsequent approval (for efficacy) by the A gricultural Chemicals 
A pproval Scheme (ACAS). A ny change in the form ulation o f  a cleared or 
approved p roduct m ust be referred to  PSPS and ACAS for further 
clearance and approval respectively.

Pesticides Safety Precautions Scheme
It is Forestry  C om m ission policy to  use only pesticide form ulations which 
have been fully cleared as to  com position 'and usage through  the Pesticides 
Safety Precautions Scheme. U nder this Scheme m anufacturers agree no t to 
m arket a p roduct contain ing any chemical for use in agriculture, or 
in troduce a new use o f a chem ical already on the m arket, o r introduce a new 
form ulation  which could show  an increased hazard, until recom m enda
tions for safe use have been agreed with the G overnm ent departm ents 
concerned (if necessary on the advice o f  the A dvisory C om m ittee on 
Pesticides).

R ecom m endations are given on the labels, and  are also published in 
the form  o f loose-leaf R ecom m endation Sheets. A copy o f the curren t Sheet 
for any particu lar chemical can be obtained from  the M inistry o f 
A griculture, Fisheries and F ood , Pesticides Branch, G reat W estm inster 
H ouse, H orseferry R oad , London SW 1P 2AE.

B E FO R E  Y O U  U SE A PE S T IC ID E  -  R E A D  T H E  LA BEL 
I t has been designed for your protection.

7



INTRODUCTION

Agricultural Chemicals Approval Scheme
This is a voluntary  scheme under which proprie tary  brands o f  agricultural 
chemicals can be officially approved. Its purpose is to  enable users to  select, 
and  advisers to  recom m end, efficient and  appropria te  crop protection  
chemicals and to  discourage the use o f  unsatisfactory  products. The scheme 
is operated  on behalf o f  the A gricultural D epartm ents o f  the U nited 
K ingdom  by the Agricultural Chemicals A pproval Organisation. A pproval 
is granted  by the O rganisation  for specific uses under U nited  K ingdom  
conditions when the O rganisation  is satisfied th a t the p roduc t fulfils the 
claims m ade on the label. Such approval is only given to  products after first 
being cleared under ther Pesticides Safety P recautions Scheme (see above). 
A  list o f A pproved Products is published annually  in the A pproved 
Products for Farm ers and  G row ers booklet. M aterials no t given in the 
A pproved List are only recom m ended here when these have proved their 
value and  effectiveness over a considerable period o f general use o f  these 
chemicals in the forest, o r have been tested experim entally against specific 
forest conditions.

Copies o f  the List o f A pproved Products for each year can be ob tained 
(1983 edition £4.25 per copy) from  the M inistry o f  A griculture, Fisheries 
and F ood  (Publications), L ion H ouse, W illow burn T rad ing  Estate, 
A lnwick, N orthum berland  N E66 2P F  (Telephone N um ber 0665 602881) 
o r from  the m ain offices o f  the A gricultural D epartm ents o f  Scotland and 
N orthern  Ireland. It contains m uch inform ation  on the safe use o f 
pesticides and  lists the pesticides which are subject to  the poisons rules.

A PPR O V E D  P R O D U C T  LABELS 
C A R R Y  F U L L  IN S T R U C T IO N S  F O R  U SE 

A LW A Y S R E A D  T H E  LA BEL

British Agrochemical Supply Industry Scheme Ltd. (BASIS)
In M arch 1978 a registration scheme for the D istribu tion  o f C rop
Protection  Products was launched w ith the following objectives:
1. Ensuring a high standard  o f  safety in the distribution (and application) 

o f  crop p ro tection  products.
2. E nsuring th a t staff a t any level engaged in the handling o f  crop 

p ro tection  p roducts are com petent and  belong to establishm ents and 
organisations w ith people having specialized knowledge o f  their safety 
and  efficacy.

3. P rom oting  and encouraging the safe and  efficient usage o f  such 
products by professional users in agriculture, horticu lture and  forestry 
w ith due regard  to  the environm ent.
All p roducts cleared by the PSPS (except rodenticides and  w ood

preservatives) are covered by the scheme. A “d is trib u to r” is any individual,



INTRODUCTION

com pany or organisation  retailing or applying under contract, crop 
protection products for professional use in agriculture, horticulture or 
forestry.

A  list o f  registered distribu tors can be obtained from:
The Secretary, BASIS L td ., Bank Cham bers,
2 St John  Street, A shbourne, D erbyshire D E6 1GH.

Poisons Rules
C ertain  p roducts are subject to  the provisions o f  the Poisons A ct 1972 and 
the Poisons List* and Poisons Rules* m ade under it. These regulations 
include general and specific provisions for the labelling, storage and  sale o f 
scheduled poisons. A ny products governed by this rule are m arked in the 
list o f  m anufacturers and suppliers o f  chemicals (see p. 61) or can be 
found in the A pproved Products for Farm ers and  G row ers H andbook. 
'O b ta in a b le  from  H M SO .

Health and Safety (Agriculture) (Poisonous Substances) Regulations 19754
Users o f  chemicals included in these R egulations are required by law to 
observe certain  precautions. They should obtain a copy o f the official 
booklet ‘Poisonous Chem icals on the F a rm ’, HS(G)2*, which fully explains 
the R egulation requirem ents. Products governed by these R egulations can 
be found in the A pproved Products for Farm ers and G row ers H andbook. 
'H M S O , Price £2.50.
tS ta tu to ry  In stru m en t 1975 N o . 282 available from  H M SO .

Safe disposal of surplus pesticides
The best approach  to  adop t is to  ensure th a t no surplus pesticide is left 
behind after a contro l program m e. It is m uch better to leave a small area 
un treated  (to  be tidied up  later o r deferred to  next year) than  to  over 
purchase and  be left w ith unusable surplus.

I f  pesticides do becom e surplus, consider the following options listed 
in order o f  preference:
(i) Incorpora te  them  in the next season’s program m e.
(ii) Invite the supplier to  collect unopened containers which are still in 

good condition.
(iii) Spray the pesticide on to  a suitable stretch o f p lan ta tion  o r non-crop 

ground where som e benefit m ay accrue and where no risk o f  dam age 
exists.

(iv) Enlist the service o f a reputable chemical disposal firm.
Never tip  surpluses into m ineshafts, quarries, w atercourses or lakes. 
Always observe all safety instructions on the pesticide label.
F o r fu rther guidance, ob tain  and  read the following M A F F  Booklet: 
B2198 ‘G uidlines for the disposal o f  unw anted pesticides and containers on 
farm s and holdings (1980)’. A vailable free from  M A F F  (Publications), 
Lion H ouse, W illow burn T rad ing  Estate, Alnwick, N orthum berland  
N E66 2PF.
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SAFETY PRECAUTIONS AND SAFE WORKING METHODS

Training
The Forestry  C om m ission’s E ducation  and T rain ing B ranch provides 
courses a t two levels on w orking m ethods and  equipm ent for application  o f 
pesticides:
(a) for Forest Officers and C hief Foresters, a short technical update  

Chem ical W eed C ontro l Course
(b) for H ead Foresters and  Foresters in charge o f spraying operations, a 

full Chem ical W eed C ontro l Course.

It is the duty o f the H ead Forester or Forester in charge o f  spraying to 
train  the operators, passing on the skill and knowledge gained during  their 
own training. F o r F C  staff, details o f  train ing courses can be found in the 
T raining H andbook. E ducation  and T rain ing B ranch will supply relevant 
train ing guides and further advice if required.

Private sector readers should arrange train ing  through the F orestry  
T rain ing Council, c/o Forestry  Com m ission, 231 C orstorphine R oad , 
E dinburgh EH  12 7AT.

The Forestry Safety Council and Forest Safety Guides
The Forestry  Safety Council (FSC) has been set up to co-ord inate all 
aspects o f safety and to  im prove and foster safe w orking practices in the 
forest industry.

As an  aid to  the train ing o f  operators, the FSC  publishes a series o f 
Safety G uides each o f which gives advice on safety aspects o f  a particu lar 
forest operation. These G uides have no legal status as such bu t courts have 
recognized their au thority  in the past and they could be used to  decide legal 
liability.

F orest Safety G uides currently  available which are relevant to  the 
application  o f pesticides are:

FSC  2 U ltra  Low Volume Herbicide Spraying (rev. 4/81)
FSC  3 A pplication o f Herbicides by K napsack  Spraying (rev. 4/81)
FSC  4 A pplication o f  G ran u lar H erbicide (rev. 4/81)
FSC  34 F irst A id (rev. 12/82).
Each F orest Safety G uide is accom panied by a Safety Check List 

intended for use by supervisors, safety representatives, etc.
G uides are ob tainable from:

The Secretary 
F orest Safety Council 
c/o  F orestry  Com m ission 
231 C orstophine R oad  
E dinburgh EH  12 7A T
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SAFETY PRECAUTIONS AND SAFE WORKING METHODS

Both opera to r and supervisor should be provided w ith a copy o f the
relevant leaflet which they should read and  fully understand before starting
any o f the operations covered by these titles.

R O U T IN E  P R E C A U T IO N S
It is essential th a t these precautions are read carefully and followed
explicitly whenever chemicals are to  be used.

Storage
—  A cool, dark , frost free store is desirable for all chemicals. Ensure th a t 

the store is constructed  and labelled in accordance w ith H ealth  and 
Safety regulations and  with the requirem ents o f  the local Fire Officer. 
FC  staff m ust refer to  Silvicultural M em orandum  N o. 3.

—  K eep all pesticides under lock and key.
—  R etain  m aker’s labels and  leaflets for reference.
—  Clearly label all containers, including those containing unused diluted 

m aterial.
—  Isolate all pesticides from  people and  animals.
—  Check periodically for leakage and spillage; dispose o f  faulty 

containers.
—  N ever transfer pesticides to  o ther containers, especially no t to em pty 

drink bottles.

Handling of concentrates
—  Always follow the instructions on the container or m aker’s leaflet.
—  W ear protective clothing as recom m ended on the container label (or 

tha t listed against the specific pesticide given later).
—  Avoid all con tact o f the concentrate with the skin and eyes. If  this 

occurs w ash off IM M E D IA T E L Y  using copious quantities o f  water. 
Rem ove any contam inated  clothing IM M E D IA T E L Y  if it has 
absorbed pesticide concentrate and  wash affected area o f skin.

Mixing
—  C alculate accurately the correct quantity  o f  concentrate to  add  to  the 

required volum e o f carrying liquid. Always add the concentrate to  the 
carrying liquid: N E V E R  vice versa.

—  N ever mix pesticides where any spillage or run off can find its way into 
w atercourses. N ever allow puddles or pools o f  pesticide to  form.

—  All m easuring and m ixing vessels should be reserved solely for these 
purposes.

11



SAFETY PRECAUTIONS AND SAFE WORKING METHODS

—  Stir thoroughly  until m ixing is com plete. A gitate regularly to  avoid 
settling ou t o f suspended m aterial.

Application
—  Select the correct equipm ent fo r delivering the pesticide as recom 

m ended (i.e. M V, LV, VLV or ULV). This m ust be functioning 
properly and  be free from  leaks and  blockages.

—  M ake sure th a t the area to  be treated  is clear o f  bo th  the public and 
dom estic animals.

—  Inform  well in advance all interested parties, such as local beekeepers, 
sporting tenants, neighbouring landow ners, w ater authorities, etc., o f 
in tention to  spray.

—  Avoid excessive spray drift onto  non-target areas.
—  W ear the full protective clothing recom m ended for the pesticide in use.

After application
—  W ash hands before sm oking, eating, drinking and attending  to 

personal needs.
—  Rem ove protective clothing before eating and drinking.
—  Before storing clean all protective clothing used. R esp ira to r filters 

should be changed according to m akers’ instructions.
—  W ash ou t spraying equipm ent soon after use, using large quantities of 

w ater. D o no t contam inate  w ater courses.
—  D ispose o f  em pty containers and  surplus m aterials correctly and 

safely. As there are legal requirem ents for this, refer to  inform ation 
given on p. 9.

PROTECTIVE CLOTHING AND PERSO NAL EQ UIPM ENT  
General
The appropria te  protective equipm ent, listed in Tables I and  II, m ust be 
m ade available on a personal basis to  all users o f pesticides, including those 
handling pesticide containers.

All protective equipm ent m ust be kept clean and in good repair. A ny 
dam aged item m ust be properly  repaired or replaced.

On com pletion o f  the spraying program m e all equipm ent m ust be 
thoroughly  cleaned and stored in a dry  place aw ay from  direct sunlight, 
verm in and pesticides. M any pesticides have a distinctive and  often 
unpleasant smell. Some, if  in con tac t w ith the skin for long periods, can 
cause derm atitis. F o r these reasons protective equipm ent should no t be 
taken hom e unless it is to  be washed. C are should be taken to  ensure th a t 
the contam inated  outside o f  the clo thing does no t com e in to  con tac t with 
the clean inside.
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PROTECTIVE CLOTHING AND PERSONAL EQUIPMENT
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PROTECTIVE CLOTHING AND PERSONAL EQUIPMENT

T a b l e  II
LIST O F  R E C O M M E N D E D  P R O D U C T S  A N D  SU PPL IE R S

E Q U IP M E N T R E C O M M E N D A T IO N S S U P P L IE R S

W ellington boots D u n lo p  Safety 8807 N itrile /P V C  
K nee B oots Price £7.69 

or
D u n lo p  Safety 8808 as above 
w ith  steel m id-sole Price £9.44

G reenham  T ool C o. L td.
671 L o n d o n  R oad
Islew orth
M iddlesex
TW 7 4EX

Shoe chains R u d d  Shoe C hains
Size 1: Shoe sizes u nder 5
Size 2: Shoe sizes 5-9
Size 3: Shoe sizes over 9 Price £5.62

R u d d  C hains L td. 
1-3 B elm ont R o ad  
W hitstab le  
K en t CT5 1QT

Spray suits 
(T rousers and 
jack e t w ith  hood)

G ore-T ex  Suits PC48 available 
in sm all, m edium  an d  large sizes 
Price £34.00

F C  Supplier:
B lairadam  C lo th ing  S tore 
C len try , K elty , F ife 
K Y 4 0JQ

P riva te  sector supplier:
E. M cB ean & Co. L td. 
W oodilee Indu stria l E state  
K irk in tilloch  
G lasgow  G 36 3U Z

G loves E d m o n t B una N X  37-175 
L ength  12", sizes available: 7 to  11. 
I t is recom m ended th a t 2 pa irs o f  
gloves are issued to  each opera to r. 
Price £1.10

W . C. W illis & Co. L td. 
6 M ethil S treet 
Sco tstoun  
G lasgow  G 14 0BH

Face shield Jam es N o rth  N o . FS  1318 BW 
Price £3.82

Jam es N o rth  & Son L td . 
PO  Box 3, H yde 
C heshire SK 14 1RL

Face shield fo r use 
w ith  safety helm et 
for tra c to r  drivers

F C  H 417 alum in ium  fram e fo r Safety 
H elm et. Price £6.30 
F L 8P C  8" clear p o lycarbonate  
screen, w ide flare. Price £4.74

P ro te c to r  Safety L td. 
G re a t G eorge S treet 
W igan
G rea te r  M anchester 
W N 3 4D E

Filtering  facepiece 
resp ira to r. 
(Previously know n 
as ori-nasal m ask)

3 M ’s 8500 N on-T ox ic  Partic le  M ask, 
or 3 M ’s 8710 fo r od o ro u s pesticides. 
G enerally  requires rep lacing  after 2 
hours use on  a m isty day o r  every 4 
hours on  a  d ry  day.
Price 8500 Box 50 £8.00 
Price 8710 Box 20 £14.89

H erts  P ackag ing  C o. L td.
29 M ill L ane
W elw yn
H erts A L6 9E U
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PROTECTIVE CLOTHING AND PERSONAL EQUIPMENT

R esp ira to rs 
(a) P ro tection  

against 
vapours

T oxiguard  A gricu ltu ral R esp ira to r 
T ype R Q  2000 fitted w ith 2 RC86 
cartridges. C artridges require 
chang ing  every 8 hours.
Price £6.71 
C artridges £1.39

P ro tec to r Safety L td. 
G rea te r  G eorge Street 
W igan
G rea te r  M anchester 
W N 3 4D E

(b) P ro tec tion  
against fine 
d rops

B axter Pneau  Seal D ust M ask fitted 
w ith d u st cartridge  BS 2091. C artridge  
requires changing every 8 hours.
Price £9.58 C artridge  £1.09

D avern  W orkw ear L td. 
174 S tation  R oad  
M arch
C am bridgeshire

Personal hygiene 
B arrier cream R ozalex  W et G u ard  available in 

450 ml con ta iners for personal issue. 
P rice per case o f  6 £12.11

S terling Industria l 
C hapeltow n 
Sheffield S30 4Y H

W aterless skin 
cleanser

R ozacleanse W aterless available in 
450 m l con ta iners fo r personal issue. 
Price per case o f  6 £9.60

Sterling In dustria l 
C hapeltow n 
Sheffield S30 4Y H

Liquid  soap R ozalex  Indu stria l available in 450 ml 
con ta iners fo r personal issue.
Price per case o f  6 £8.04

Sterling Industria l 
C hapeltow n 
Sheffield S30 4Y H

P ap er towels H i D ri H an d  Towels.
A case o f  24 sleeves, each 
app rox im ate ly  200 towels. 
Price per case £17.16

K im berley C lark  L td. 
Industria l D ivision 
Larkfield 
K ent M E20 7PS

Note: (1) T his list is included as a  guide to  sources o f  supply and  is not a com prehensive 
com pila tion  o f  suppliers fo r recom m ended  p roducts. T he om ission o f  nam es o f  o th er 
possible suppliers does n o t im ply th a t their services are unsatisfactory .
(2) 1982 prices are  q uo ted  only as an  indication  o f  likely costs. C u rren t quo ta tio n s 
should  be sough t by prospective purchasers.
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PROTECTIVE CLOTHING AND PERSONAL EQUIPMENT 

C L E A N IN G  R E C O M M E N D A T IO N S  
G O R E -T E X  SU ITS

G rossly contam inated  areas should im m ediately be rinsed well w ith water. 
Problem s have arisen in connection w ith washing G ore-Tex spraying suits, 
as some pesticides become slimy when mixed with soapy w ater. W hen this 
reaction occurs on the neoprene panels o f  the G ore-Tex trousers, the 
neoprene becomes swollen and tacky. To overcom e this problem , the suit 
m anufacturers have advised th a t the neoprene panels should be washed 
only w ith clear water, while the rest o f  the suit m ay be washed as usual, 
preferably w ith a pure soap pow der. H igh pressure hoses should not be 
used to  wash dow n the suits. Suits should be handled w ith care as rough 
treatm en t m ay cause blistering and  reduce the liquid-repellent properties.

W E L L IN G T O N  BOO TS

A ny undilu ted  pesticide should be washed off w ith w ater w ithin ten m inutes 
o f  contam ination. A fter w ork, the outside should be washed dow n with 
w ater and bo th  inside and  outside allowed to  dry.

G L O V ES

A reas contam inated  by undilu ted  pesticides should be thoroughly  rinsed 
with w ater w ithin ten m inutes o f  contam ination . A t the end o f each day  the 
gloves should be washed inside and  ou t w ith soap/detergent and  water, 
rinsed thoroughly  w ith clean w ater, wiped dry inside and out, and  allowed 
to  dry thoroughly , avoiding extremes o f  heat and exposure to  bright 
sunlight.

R E S P IR A T O R S

It is im portan t th a t respirators be cleaned each day with w arm  w ater plus a 
mild detergent and sterilized w ith a disinfectant.
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CALCULATION OF CONCENTRATION  
Diluting to prescribed dosage
Pesticides are m ainly form ulated as emulsifiable concentrate (e.c.), or 
w ettable pow der (w.p.). Occasionally some are supplied as the neat 
technical m aterial o r active ingredient (ai), e.g. 2,4,5-T unform ulated  ester.

T he percent concentration  quoted  for e.c. form ulations is nearly 
always a w eight/volum e (w/v) percentage: 100% emulsifiable concentrates 
contain  1 kg ai/litre (10 lb ai/gallon). Similarly a 20% e.c. contains 0.2 kg 
ai/litre (2 lb ai/gallon).

The percent concentration  quoted  for wettable powders is a weight/ 
weight (w/w) percentage. A 100% w.p. is pure active ingredient (plus a 
wetting agent). A  75% w.p. contains 25% by weight o f  inert m aterial and 
75% o f active ingredient and wetter.

F o r instance, to  dilute according to the prescription “ 1.5 kg ai/hectare 
o f  m ala th ion” :
—  M alath ion  comes to  you as a 60% e.c. I t therefore contains 0.6 kg 

ai/litre.

—  To trea t 1 ha, therefore you need litre o f  concentrate ( =  2.5 1).
0.6

For, say, 100 m etres o f seedbed you need x , litre
0.6 10,000 40

=  25 ml
—  25 ml o f  m alath ion  concentrate is then mixed w ith the volume o f w ater 

prescribed in the  treatm ent (i.e. LV, M V or HV, etc., -  see p. 55).

Diluting to a given percentage
EMULSIFIABLE CONCENTRATE (e.C.)
T o determ ine volum e o f concentrate to  use in 100 litres w ater to  m ake up  a 
particu lar dilution:

y  v  in n  nn n  X  =  desired strength in per cent
z _  a  x iuo,uuu y _  strength  Gf  concentrate in per cent

y z =  required quantity  o f concentrate in ml
e.g. to  ob ta in  a 0.125% solution using a 25% concentrate

=  x 100,000 =  500 ml

i.e. 500 ml o f  concentrate are required per 100 litres water. 

WETTABLE POWDER (w.p.)
To determ ine the weight o f  w ettable pow der required in 100 litres w ater to 
m ake up  a particu lar dilution:

y  in n  nnn  X  =  desired strength in per cent
z _  A  x iu u ,u u u  y _  strength  o f  concentrate in per cent

y z =  required weight (g) o f  p ro d u c t/100 litres
diluent.
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CALCULATION OF CONCENTRATION

Equivalents
V O L U M E

1 fl.oz =  28.41 ml =  0.962 fl.oz (US) =  8 standard  teaspoonsful =  2 
standard  tablespoonsful 

1 p in t =  568 ml =  20 fl.oz =  1.2 p in t (US)
1 gal =  4.55 1 =  160 fl.oz =  1.2 gal (US)
1 bushel =  36.37 1 =  8 gal =  1.25 ft3 =  70-80 lb o f  po tting  soil 
1 ft3 =  0.283 m 3 =  28.3 1 =  6.23 gal
1 yd3 =  0.765 m 3 =  21 bushels =  14-16 cwt o f  po tting  soil =  1 \  cwt 

(approxim ately) prepared m ushroom  com post.
1 ml/1,000 ft3 =  3.52 ml/100 m 3 
8 fl.oz/100 gal =  0.5 ml/1 =  2}  m l/gal =  0.05%
1 fl.oz/1,000 ft3 =  100 ml/100 m 3 =  28.4 ml/1,000 ft3 
1 fl.oz/ft2 =  306 m l/m 2 =  9 fl.oz/yd2 
1 p in t/ft2 =  6.12 1/m2 
1 gal/yd2 =  4.98 1/m2 =  1.25 gal (U S)/yd2 
1 gal/100 ft2 =  49.5 1/100 m 2 =  416 gal/acre

W E IG H T

1 oz =  28.35 g =  weight o f  1 fl.oz w ater 
1 lb =  453.6 g =  16 oz 
1 cwt =  50.8 kg =  112 lb
1 ton (long) =  1,016 kg =  1.016 tonne =  2,240 lb 
1 oz/yd2 =  33.9 g/m 2 =  303 lb/acre 
1 oz/gal =  6.25 g/1 =  0.625% w/v 
1 lb/100 gal =  100 g/100 1 =  0.1% w/v 
1 lb/acre =  1.2 kg/ha 
1 g/1,000 ft3 =  3.52 g/100 m 3 =  35 *g/l 
1 o z /1,000 f t3 =  100 g/100 m 3
1 oz/yd3 =  37 g /m 3 =  40 ppm  in po tting  com post =  approx. 80 ppm  in 

prepared m ushroom  com post.

A R E A
1 ft2 =  929 cm 2 =  0.093 m 2 =  144 in2 
1 yd2 =  0.836 m 2 =  9 ft2 
100 ft2 =  9.3 m 2 =  11.1 yd2
1 acre =  0.405 ha =  4,840 yd2 =  2.5 vergees (Guernsey) =  2.25 vergees 

(Jersey).
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INSECTICIDES

All insecticides are poisons. I t is im perative th a t the Routine Precautions 
given on pp. 11-12 are carefully read, understood and the safety precautions 
rigidly fo llow ed  whenever they are used.

T here are seven insecticides recom m ended in this section. Each is 
in troduced w ith inform ation on “ special notes” , “ handling p recautions” 
and “ trade nam es and suppliers” .

The subsequent section presents a list o f forest insect pests and  details 
m ethods o f  control using the recom m ended insecticides.
Note: LD 50 =  L E T H A L  D O SE required to  kill 50% o f test anim als 
expressed in m g o f chemical to  kg o f body weight. All figures are for oral 
doses. Therefore the lower the LD50 quoted the higher the m am m alian 
toxicity.

The use o f  D D T  for forestry applications (form erly limited by 
agreem ent) is now  prohibited.

CHLORPYRIFOS

LD 50 135-163 m g/kg, an o rganophosphorous insecticide.

Special notes
—  D o no t use if  under medical advice no t to  work with anticholinesterase 

com pounds.
—  D angerous to  bees and  fish.

Handling precautions
—  W ear rubber gloves and  face shield when handling the concentrate.
—  W ash concentrate from  skin or eyes immediately.
—  A void w orking in spray mist.
—  W ash hands and  exposed skin before meals, before attending to 

personal needs and  after work.

Trade names and suppliers
Liquid form ulations
D ursban  48E -  D ow  Chem ical C om pany L td., H eathrow  H ouse, Bath 

R oad , H ounslow , M iddlesex TW 5 9QV.
D ursban  48E -  M urphy  Chem ical L td., W heatham pstead, St A lbans, 

H erts A L 4 8QU.
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INSECTICIDES

DIAZINO N
LD50 300-850 m g/kg, an  o rganophosphorous insecticide and acaricide. 

Special notes
—  D o no t use if  under m edical advice no t to  w ork w ith anticholinesterase 

com pounds.
—  D angerous to  bees.
—  H arm ful to  fish, livestock, game, wild birds and  anim als.

Handling precautions
—  W ear rubber gloves and face shield when handling the concentrate.
—  W ash concentrate from  skin and  eyes im m ediately.
—  Avoid w orking in spray mist.
—  W ash hands and exposed skin before meals, before a ttending  to

personal needs and after work.

Trade names and suppliers
Liquid form ulations
D iazitol -  C iba-G eigy Agrochem icals, W hittlesford, C am bridge CB2 4QT.

DICOFOL
LD 50 684-809 m g/kg, an  organochlorine acaricide 

Special notes N one.

Handling precautions
—  W ash hands before meals, before attending  to  personal needs and 

after work.
Trade names and suppliers
Liquid form ulations
K elthane 20 -  M urphy Chem ical L td. (See under Chlorpyrifos).
PBI D icofol -  P an  B ritannica Industries L td., B ritannica H ouse, W altham  

Cross, H erts EN 8 7DY.
K elthane -  R ohm  & H aas (U .K .) L td., Lennig H ouse, 2 M aso n ’s Avenue, 

C roydon, Surrey C R 9 3NB.
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INSECTICIDES

FENITROTHION
LD50 250-500 m g/kg, an  organophosphorus insecticide.
Special notes
—  D o no t use if under medical advice no t to w ork with anticholinesterase 

com pounds.
—  D angerous to  bees, fish, livestock, game, wild birds and animals. 
Handling precautions
—  W ear rubber gloves and face shield when handling the concentrate.
—  W ash concentrate from  skin or eyes immediately.
—  Avoid w orking in spray mist.
—  W ash hands and  exposed skin before meals, before attending to

personal needs and after work.

Trade names and suppliers
Liquid form ulations
C iba-G eigy F en itro th ion  50 EC -  C iba-Geigy (See under D iazinon). 
D icofen -  Pan B ritannica (See under Dicofol).
F enstan  EC50 -  S tanhope Chem ical P roducts, Victory H ouse, 99-101 

R egent Street, L ondon W 14 8LJ.

G A M M A  H CH ( =  gam m a BH C and Lindane)
LD50 88-91 m g/kg, a persistent organochlorine insecticide.

Special notes
—  D angerous to  bees.
—  H arm ful to  fish and livestock.

Handling precautions
—  W ash concentrate from  skin or eyes immediately.
—  W ash hands and exposed skin before meals, before attending to 

personal needs and after work.

Trade names and suppliers
Liquid form ulations
G am m a-col -  P lan t P ro tection  D ivision, IC I pic, Fernhurst, Haslem ere, 

Surrey G U 27 3JE.
PBI Lindane 20 -  Pan B ritannica (See under Dicofol).
S trykol B H C  -  B oots F arm  Sales, N ottingham  N G 2 3AA.

Dusts
H C H  D ust -  Boots F arm  Sales L td., N ottingham  N G 2 3AA.
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INSECTICIDES

M ALATHION
LD50 2,800 m g/kg, an o rganophosphorus insecticide and acaricide. 

Special notes
—  D o no t use if under m edical advice no t to  w ork with anticholinesterase 

com pounds.
—  H arm ful to  bees and fish.

Handling precautions
—  W ear rubber gloves and face shield when handling the concentrate.
—  W ash concentrate from  skin or eyes immediately.
—  Avoid w orking in spray mist.
—  W ash hands and  exposed skin before meals, before a ttending  to 

personal needs and after work.

Trade names and suppliers
Liquid form ulations
M alastan  60 -  S tanhope Chem ical P roducts (See under Fenitro th ion). 
M alath ion  60 -  F arm  Protection L td., G laston  P ark , G laston, 

U ppingham , Leicestershire L E I5 9BX.
M urphy M alath ion  60 -  M urphy Chem ical Ltd. (See under Chlorpyrifos). 
Vitax M alath ion  60 -  Steetley Chem icals L td. (incorporating  V itax Ltd.), 

Liverpool R oad  N orth , Burscough, O rm skirk, Lancs LL0 0SB.

TAR OIL
Insecticide.
Special notes
—  The Poisons Rules apply to  these products (See page 9).
—  Irrita ting  to  skin, eyes, nose and m outh  and  m ay cause derm atitis.
—  D angerous to  fish.

Handling precautions
—  W ear gloves when handling concentrate.
—  W ash concentrate from  skin and eyes immediately.
—  Avoid w orking in spray mist.
—  W ash hands and  exposed skin before meals, before a ttending  to  

personal needs and after work.

Trade names and suppliers
M iscible winter washes
C arbo-C raven  -  C raven Chem icals Co., 20-30 C hurch Street, Evesham , 

W orcs W R11 6DS.
Sterilite T ar Oil W inter W ash 80% M iscible Q uality -  Tenneco Organics 

L td., R ockingham  W orks, A vonm outh , Bristol BS11 0YT.
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Emulsion winter washes
M ortegg Em ulsion -  M urphy Chem ical L td., W heatham pstead, St A lbans, 

H erts A L4 8QU.
Sterilite T ar Oil W inter W ash 60% Stock Em ulsion -  Tenneco Organics 

L td., R ockingham  W orks, A vonm outh, Bristol BS11 OYT.

INSECTICIDES
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FOREST INSECT PESTS

ADELGIDS
FC  Leaflet 2, Adelges cooleyi, 1960.
FC  Leaflet 7, Adelgids attacking spruce and other conifers, 1968.
F C  Forest R ecord 104, Towards integrated control o f  tree aphids, 1975. 
Bulletin 42, Conifer woolly aphids (Adelgidae) in Great Britain, 1971.
Materials and application
These can be controlled by spraying with gam m a H C H  at 0.56 kg ai/ha 
MV. “ P ineapple” gall fo rm ation  on C hristm as trees is m ost effectively 
controlled by spraying a t the above rates on mild days from  N ovem ber to 
the end o f  February.

N eedle d istortion  and  discoloration o f D ouglas fir in the nursery by 
Adelges cooleyi m ay be controlled by applying H V  ta r oil w inter wash, at 
the m anufactu rer’s recom m ended rates, when the trees are do rm an t during 
winter m onths.

AM BROSIA BEETLES OR PINH O LE BORERS ( Trypodendron 
lineatum )
Materials and application
T im ber degrade associated w ith this beetle’s stained gallery system may be 
prevented by applying gam m a H C H  a t 0.5% in w ater before the end of 
April, to  logs a t risk. A pply the m ixture at the rate o f 0.7 litres per m 2 of 
superficial stack area (2 sides, 2 ends and top). Post-infestation treatm ent is 
no t practicable. I f  gam m a H C H  is not available, a spray o f 0.5% 
chlorpyrifos (D ursban) in w ater a t the above rate should prove effective.

BARYPITHES W EEVILS (Barypithes araneiformis, B. pellucidus) 
Small, night-feeding weevils dam aging nursery seedlings.

Materials and application
W hen dam age is first seen, contro l by spraying with gam m a H C H  (e.c.) 
0.42 kg ai/ha HV.
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BLACK PINE BEETLES (H ylastes  spp.j
F C  Leaflet 58, The Large pine weevil and B lack pine beetles, 1974.

Small, cylindrical beetles which dam age and often kill young conifers 
by ro o t feeding when recently felled conifer areas are replanted. F o r control 
see under Large pine weevil.

FOREST INSECT PESTS -  INSECTICIDES

CHAFERS (M elolonthamelolontha, Phyllopertha hordeola, Serica brunnea) 
F C  Leaflet 17, Chafer beetles, 1948 (out o f  print).

The larvae o f  C hafer beetles dam age nursery seedlings and transp lan ts 
by feeding upon, and  often severing, the roots. D am age occurs in the 
sum m er m onths and  is m ost com m on on heavier soils.

Materials and application
W here there is a history o f  chafer dam age, w ork 0.5% gam m a H C H  dust at 
125-190 kg/ha into the top  10 cm o f soil before sowing or transplanting . 
F o r occasional contro l, apply the sam e treatm ent as above hoed-in 
between transp lan t lines.

CLAY WEEVILS (Odorhynchus singularis, Strophosomus melanogrammus) 
A dults o f these weevils feed upon the fine shoots, leaves and  needles o f  a 
great variety o f  tree species, and  are active from  A pril to  O ctober.

Materials and application
Spray either as routine in April, o r when dam age is first evident, with 
gam m a H C H  at 0.3 kg ai/ha  MV.

CONIFER SPINNING  MITE ( Oligonychus ununguis)
D am age is first evident in the au tum n when C hristm as tree foliage takes on 
a bronzed appearance. In the following year, needles become yellowed and 
spun together w ith masses o f  webbing.

Materials and application
Spray when eggs hatch  in late M ay w ith dicofol a t 0.5 kg a i/ha  MV.

CUTW ORM S (A grods  spp., N octua pronuba, Euxoa nigricans) 
C aterpillars o f  these species emerge from  the soil a t night-tim e to  feed upon 
nursery seedlings. Tw o distinct larval feeding periods occur, the first from
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FOREST INSECT PESTS -  INSECTICIDES

July to  Septem ber/O ctober, the second com m encing in mild conditions 
during F eb ruary  until pupation  in M ay. O lder larvae are difficult to  kill 
w ith insecticide treatm ents bu t are effectively controlled by cultivation o f 
seedbeds as p a rt o f  the annual ro ta tion .

Materials and application
The young larvae m ay be controlled by spraying seedbeds as routine in 
July, o r when dam age is first seen, w ith gam m a H C H  1.5 kg ai/ha  HV. 
T he spray m ay be repeated in A ugust if necessary.

ELM  BARK BEETLES (Scolytus scolytus, S. multistriatus)
F C  F orest R ecord 94, Biology o f  Dutch elm disease, 1974.
FC  Leaflet 54, The control o j Dutch elm disease, 1974.
FC  F orest R ecord 115, Dutch elm disease, 1977.

Only a lim ited use o f insecticides is possible. U nder certain  conditions 
insecticides m ay be used for preventing the infestation o f  unattacked  logs. 
F o r this, see under Pine shoot beetle.

FELTED BEECH COCCUS ( Cryptococcus fagisuga)
FC  Leaflet 15, 1956.
FC  F orest R ecord 96, Beech bark disease, 1974.

Materials and application
T reatm ent o f  large areas o f  affected trees is no t practicable. Trees of 
am enity value m ay be treated  with ta r oil w inter wash 5% HV during 
dorm ancy. D o no t spray in frosty w eather or when trees are wet. 
A lternatively, apply diazinon 12.5 g ai/litre in water M V during M arch - 
M ay, covering affected tree trunks and branches thoroughly.

GREAT SPR U C E BARK BEETLE (Dendroctonus micans)
F C  Bulletin 38, 1966 (out o f  print).

T he discovery or suspected presence o f this new pest should be 
reported  im m ediately th rough  F orestry  Com m ission channels. S tatu to ry  
regulations on m ovem ent o f  tim ber are p a rt o f the contro l system for this 
insect (S.I. 1982 N o. 1457).
Materials and application
All infested trees m ust be felled and  peeled. The peeling area, the stum ps 
and  the peelings (if they canno t be burnt) should be sprayed with 
0.5% gam m a H C H  in water.

GREEN SPRUCE APH ID (Elatobium  abietinum).
FC  Research and  D evelopm ent Paper 116.

Needle loss in spruces due to  heavy infestations o f  this aphid norm ally 
occurs in the late spring.
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Materials and application
C on tro l by applying m alath ion  a t 1.5 kg ai/ha  M V to nursery stock or 
C hristm as trees in M arch/A pril o r when the aphids are first seen. R egular 
treatm ent in A ugust is m ore effective and  should be adopted  in situations 
w here defoliation risk is know n to be high.

LARCH SH O O T BEETLE (Ips cembrae)
F o r contro l o f  unattacked  logs see under Pine shoot beetle.

Materials and application
T o contro l Ips in infested logs apply 0.5% gam m a H C H  in paraffin or diesel 
oil a t the rate  o f  0.5 litres per m 2 bark  area. Only the ou ter surfaces o f  stacks 
are densely colonized and  penetration  o f  the stacks by the spray is therefore 
no t necessary. As in the trea tm en t o f Pine shoo t beetle, chlorpyrifos 
(D ursban) m ay be substitu ted  for gam m a H C H  if necessary.

LARGE PINE WEEVIL (H ylobius abietus)
FC  Leaflet 58, 1974.

Severe and  often fatal bark  stripping o f  young conifers on replanted 
conifer sites by this large weevil can be controlled for 1-2 years by dipping 
transp lan ts p rio r to  p lanting  out.

Materials and application
Firstly  p repare a tank  or large drum  with the required quan tity  o f  1.6% 
G am m acol or a gam m a H C H  e.c. fo rm ulation  in w ater. T o  ensure 
adequate  dispersal begin by m ixing the concentrate in a few litres o f  w ater 
only, then dilute to  the required volume. Loosen the bundles o f  transp lan ts, 
shake off all loose soil particles, and  im m erse the upended bundles in the 
m ixture to  cover the com plete top  and  up to  \  o f  the m ain roo t, bu t n o t the 
fibrous ro o t system. The bundles should be agitated  sufficiently to  ensure 
coverage o f  each p lan t’s stem surface. Rem ove bundles from  the m ixture 
and  allow surplus insecticide to  drain  back into the tank . This treatm ent 
will provide p ro tection  against b o th  Hylobius and  H ylastes. Before 
planting ou t o r exposing treated  plants to  w eather, it is vital th a t the 
insecticide deposits be dry (when, if G am m acol is used, a chalky 
appearance will be noted). Heel p lants in under cover if necessary.

W ith  exceptionally high infestations it m ay be necessary to  boost 
dipping treatm ents by spraying p lants in situ. A pply gam m a H C H  e.c. at 
0.125% in w ater on to  the stems to  the po in t o f  run-off in dry weather. 
Note: I f  gam m a H C H  prepara tions are no t available it is possible to  use 
chlorpyrifos (D ursban) a t 2.5% in w ater fo r p lan t dipping. I f  this is used,
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keep fine roo ts ou t o f  con tac t w ith the chemical. C hlorpyrifos is no t as 
persistent as gam m a H C H .

All treated  trees should be regularly inspected from  A pril to  O ctober 
in the second year after planting  and a top  spray applied if dam age is 
observed.

PINE BEAUTY M O TH  (Panolis flam m ea) 
As for Pine looper m oth.

PINE LO O PER M O TH  ( Bupalus piniarius)
FC  F orest R ecord 119, 1978.

C ontro l o f  infestations o f  these m oths invariably involves carefully 
balanced decisions concerning the use o f  the m ost environm entally suitable 
insecticide and  m ethod o f  spraying. Therefore contro l enquiries should be 
referred to  the E ntom ology B ranch (for address see back cover).

PINE ROOT APH ID (Stagona pini)
This root-feeding aphid  can occur in nursery beds and older container 
grow n stock.

Materials and application
C ontro l is by rem oval and burning o f affected plants, and spot treatm ent o f 
infected soil by hoeing-in 0.5% gam m a H C H  dust a t 13-20 g per m 2. F o r 
container p lants, a soil drench w ith diazinon at m anufacturer’s recom 
m ended rate  for ro o t aphids is an alternative treatm ent.

PINE SH O O T BEETLE (Tom icus piniperda)
FC  Leaflet 3, 1978.

Materials and application
W here delay in rem oval from  the forest is foreseen unattacked  logs m ay be 
protected from  infestation by applying 0.5% gam m a H C H  in w ater a t the 
ra te  o f  0.7 litres m ixture per m 2 superficial stack area (2 sides, 2 ends and 
top).
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To contro l emergence o f  T. piniperda  from  infested logs, apply 0.5% 
gam m a H C H  in paraffin o r diesel oil a t the rate o f  0.5 litres per m 2 bark  
area. Stacks should be broken to  achieve good coverage.

I f  gam m a H C H  is no t available, chlorpyrifos (D ursban) m ay be 
substitu ted  and  used at the above concentrations and  rates.

P IN E  S H O O T  M O T H  ( Rhyacionia buoliana)
FC  F orest R ecord 83, 1972.

Insecticidal control is rarely justified unless the crop has a particularly  
high value (e.g. in seed orchards or for specimen trees).

M ateria ls and application
To contro l bud m ining by larvae o f  this m oth  apply fen itro th ion  a t 1.125 kg 
ai/ha  M V a t the end o f  M arch to  early April. C orrect tim ing is im portan t. 
Spray w ithin two weeks o f  the first new resin tents appearing  around  the 
bud whorls. R epeat the spray after tw o weeks if activity persists.

P IS S O D E S  W EEV ILS (Pissodes pini, P. notatus)
FC  Leaflet 29, 1952 (out o f  print).

An occasional pest closely associated w ith the Large pine weevil in 
conifer re-afforestation program m es. H ylobius con tro l m easures are 
adequate.

P O P L A R  LEA F B E ETLES ( Phyllodecta  spp., Chrysomela populi) 

M ateria ls and application
C ontro l o f the leaf-feeding larvae o f  these beetles should only be 
undertaken  in nurseries, stool beds o r for high value am enity trees. W hen 
first seen spray with gam m a H C H  0.56 kg ai/ha  MV.

SA W FL IE S (Hym enoptera)
C ontro l a ttacks to  broadleaved and  coniferous trees in the forest nursery 
by spraying as for P oplar leaf beetles.
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SC IA R ID S (Diptera)
The tiny w hitish black-headed larvae o f these sciarid fungus gnats can 
become a serious pest o f  seedlings in polyhouses. They feed on and in the 
fine roots, causing death  o f  plants.

M aterials and application
The presence o f  the adult midges indicates the need for control using 0.02% 
solution o f  m alathion as a drench, 0.24 kg ai/ha HV. ( =  0.024 g/m 2 for 
polyhouse).

S P R IN G T A IL S  (Collembola)

M aterials and application
D am age to  conifer seedbeds during A pril-June  can be controlled by spray 
application o f  m alath ion a t 1.2 kg ai/ha H  V, as a 0.1 % solution. Preferably 
this should be done when insects are first seen, even p rio r to  seedling 
emergence or germ ination, as resultant dam age (death and distortion  o f 
plants) m ay only appear later. However, this is one o f the few insects 
against which a prophylactic treatm ent is permissible in those nurseries 
know n to be liable to  a ttack  by springtails, where an  application should be 
m ade at, o r ju s t before, germ ination and  repeated a fortnight later. F u rther 
applications should be m ade whenever the insects are seen and applications 
should be extended to cover all ground for a t least 20 m beyond the beds 
being protected.

S P R U C E  BELL M O T H  (Epinotia tedella)

M aterials and application
Brow ning and  th inning o f C hristm as tree foliage by needle mining larvae 
can be controlled by applying fenitro thion a t 1.1 kg a i /1,000 litres HV. 
Spray when dam age is first seen, A ugust to  O ctober.

S P R U C E  S H O O T  A P H ID  ( Cinara pinicola)
M aterials and application
Spray in early spring, o r when first seen, with m alath ion a t 1.5 kg ai/ha MV.
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STRA W BERRY  W EEV IL  (O tiorhynchus ovatus)
D am age caused by adults o f  this weevil is sim ilar to th a t o f  the Clay weevils 
and  should be treated  as such. However, the larval stage, active in the 
sum m er m onths, feeds on the finer roo ts o f  nursery stock.

M aterials and application
C ontro l larval dam age either by applying 0.5% gam m a H C H  dust a t the 
ra te  recom m ended for Chafers, if  infestation is anticipated, o r by a soil 
drench o f  gam m a H C H  applied to wet soil a t 1.2 kg ai/ha in 2,000 litres of 
w ater.

W O O L L Y  B E EC H  A P H IS  ( Phyllaphis fa g i)
M aterials and application
Spray in M ay, or when the aphids are first seen on the undersides o f  beech 
leaves, w ith m alath ion 1.5 kg ai/ha  M V. R epeat if infestation re-occurs.
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Only those diseases which are o f some im portance in Forestry  Com m ission 
nurseries o r p lan ta tions and for which control chemicals can play an 
effective p a rt are dealt with here. Therefore several diseases included in The 
Use o f  Chemicals in the Forestry Commission (1978) have been om itted.

In form ation  on the control o f diseases not m entioned here is available 
on request from  either F C  Research Station (for addresses see back cover).

DISEASES

DAM PING  OFF
FC  Bulletin 43, Nursery Practice, 1972.
FC  Bulletin 14, Forestry Practice, 1978.

D am ping off is usually fungal in origin. Once it is established am ong 
seedlings, trea tm en t m ay have little effect, though captan  drenches may 
check its spread in seedbeds if applied im m ediately dam age is seen and 
repeated a t 10-14 day intervals until deaths cease. These will have no effect 
if the dam age is no t fungal. C ap tan  itself can tem porarily  re tard  the grow th 
o f  seedlings.

I f  the disease is a recurren t problem  in open nurseries, pre-sowing 
chemical sterilization should give good control o f  b o th  dam ping off caused 
by fungi and  sim ilar ro o t ro ts associated w ith nem atodes (eelworms).

D renching canno t be unequivocally recom m ended for seedlings in 
containers in greenhouses because o f the risk o f waterlogging in the 
conditions o f  po o r drainage and low evaporation  which often prevail. In 
greenhouses, dam ping off is unlikely to  occur if  a sterilized m edium  and 
clean irrigation w ater are used and  good greenhouse hygiene is practised. 
M ains w ater is preferable and  spring or artesian well w ater is usually safe, 
bu t w hatever the source, storage tanks m ust be kept covered and  clean.

Materials and application
Post-emergence drenching

Captan -  M ix 1.1 kg ai in 1,000 litres w ater and apply until the soil is 
saturated  to  a depth  greater than  the rooting  depth  o f the seedlings (in 
the region o f 5.0 litres/m 2 o f seedbed).

C A U T IO N
—  C ap tan  is harm ful to  fish.
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Pre-sowing sterilization
Dazomet -  A soil sterilant which breaks dow n in the soil to  release the 
gas m ethyl iso thiocyanate which contro ls pathogens and  weed seeds, 
hence prom oting im proved seedling health  and height grow th. I t is 
sold as Basam id (98% w/w) by BASF.

A pply as a prill (98% w/w ai) over the whole seedbed area to  be 
treated  a t the rate o f  380 kg p roduct per hectare, using a Sisis Lospred 
o r T ruspred to ob tain  even distribution . R otovate  im m ediately into 
the upper 15 to  20 cm o f soil. The soil should be m oist bu t no t wet, and 
wet sections should be avoided. C ultivate twice a t right angles across 
the section using ‘L ’ shaped tines a t 200 revs per m inute and  a forw ard 
speed o f  2 kilom etres per hour (1.25 m ph). Seal the soil surface 
im m ediately w ith a heavy sm ooth  roller and leave it firm and  free o f 
cracks. F o r small areas, cover the g round  w ith a durab le polythene 
sheet weighted dow n a t the edges.

A t least six weeks m ust elapse before the soil is cultivated to 
release any residual gas. C ultivation  m ust be thorough, taking care no t 
to cultivate to  a greater dep th  th an  th a t ob tained during incorporation  
in order to  avoid bringing unsterilized soil to  the surface layers. 
C ultivate twice a t right angles using a tine cu ltivator as a prelim inary 
treatm en t followed by a ro tovation . A fter ro tovation  leave for a week 
and then carry ou t the cress test as described later. I f  gas is found  to  be 
present repeat the cultivation  and testing procedure.

If  nursery soils are know n to be so heavy as to  m ake gas release 
cultivation during  the w inter m onths difficult, the following a lter
native m ethod m ay be used:

T hrow  the seedbeds up  before application and  apply dazom et to 
the seedbeds only. Inco rpo ra tion  o f the prill and  gas release cultiva
tions then follow as previously explained, taking care no t to  mix 
untreated  soil from  the alleys between seedbeds w ith sterilized soil in 
the seedbeds. Reinfection from  alleys can be a problem  with this 
m ethod, and overall trea tm en t is always preferable if it is practicable.

Apply in late A ugust to  early Septem ber when soil tem peratures 
are likely to  be above 7°C and  are unlikely to  fall below 4°C  for any 
length o f time during the six weeks after incorporation.

The cress test
T ake a t least six sets o f  soil sam ples at random  from  the treated  area. 
Sample to approxim ately twice the treated  depth  (i.e. ab o u t 30-40 cm) 
and divide each sam ple to  give an upper treated and a lower un treated  
half. Each portion  should be quickly placed into separate well-labelled 
jam  ja rs  with the m inim um  o f soil d isturbance and the soil levelled 
before sprinkling cress seed over it. Seal the ja rs  im m ediately on site 
and then place in a w arm  well lit room . P repare  sim ilar contro l 
samples o f  un treated  soil from  a suitable p a rt o f  the nursery. A fter 
germ ination com pare the contro l sam ple w ith the o ther sam ples from
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the treated  area. G row th  should be vigorous, healthy and even in all 
ja rs  before seed sowing com m ences in the spring. Special care should 
be taken  w ith seedbed sections which are prone to  w aterlogging, or 
which have variable soil, to  ensure th a t samples take in the full range. 
Note: D azom et treatm en t stim ulates grow th in the season following 
application, and  can give p artia l im provem ent in the second season if 
the sam e area is again used for seedbeds or transp lan t lines. I t is no t 
recom m ended th a t the same area be treated  year after year. R o ta te  the 
area  treated  over a m inim um  o f four years.

Form alin -  A 38% -40%  solution o f  form aldehyde in w ater. This has 
little effect on weed grow th and, taking labour costs into account, is 
m ore expensive than  dazom et as a soil sterilant. Available as 
horticu ltural grade form alin (from  horticultural and agricultural 
suppliers). A pply diluted in w ater (see below) as a drench to prepared 
seedbeds at least three weeks before sowing in light soils or six in heavy 
clay soils, between N ovem ber and February , bu t no t when the soil is 
w aterlogged or covered by snow or glazed frost. If  the smell o f the 
chemical persists after these periods cultivate to a depth  o f 10 cm (not 
m ore) and  allow residual vapour to  escape before sowing.

Five litres undilu ted  form alin is required per 10 m 2 in Scotland, 
bu t in England and W ales 2.5 litres per 10 m 2 has been found sufficient. 
The am ount o f  w ater used depends on the am ount the soil will accept. 
T o  gauge this, m easure the am ount o f  w ater a square m etre o f bed will 
absorb  before it begins to  run  off into the alleys, then dilute the 
form alin as follows:

W ater required to 
drench 1 m 2 test p lo t 

Over 10 litres 
7 .5-10 litres 
5.0-7.5 litres

C A U T IO N
—  D azom et is strongly phytotoxic, and  m oderately toxic to  m am m als.
—  D azom et and  form alin  can be irrita ting  to  skin, eyes, nose and  m outh.
—  The Poisons Rules apply to  form alin and  form aldehyde.

W ater to  be added to  5 litres 
o f  diluted form alin to  trea t 10 m 2 

100 litres 
75 litres 
50 litres
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FO M ES ROOT AND BUTT ROT (Heterobasidion (Fomes) annosum) 
F C  Leaflet 5, 1974.
F C  Bulletin 14, Forestry Practice, 1978.

Chem ical trea tm en t o f  freshly cut conifer stum ps prevents their 
colonization by a irborne spores o f this fungus bu t has no effect on 
infections alread established in the stum p. The value o f  chem ical treatm ent 
therefore decreases as the incidence o f infected stum ps in a stand increases: 
preventative treatm en t is o f  greatest benefit if  used on uninfected sites from  
the first rack-cutting or th inning onwards.

In  pure pine stands, bu t no t in any o ther situation , Fomes m ay be 
contro lled  m ore effectively w ith a special p repara tion  o f  the saprophytic 
fungus, Peniophora gigantea. This fungus is also o f  greater value than  
chemicals in the treatm ent o f stands already infected by Fomes. However, 
P. gigantea  should be used only after consultation w ith one o f  the Forestry  
C om m ission’s R esearch Stations, as it is no t necessarily the appropria te  
m eans o f  Fomes con tro l in all pine stands and requires special care in 
storage, p repara tion  and  use.

Stum p treatm en t against Fomes is obligatory  in all F orestry  
C om m ission forests (see Section E Subsection b and  A ppendix IV o f the 
P roduce Code).

Materials and application
W ithin half an  ho u r o f  felling, b rush  debris from  stum p and apply the 
chemical or P. gigantea  copiously to all exposed wood. Preferably use the 
specially designed C hieftan S tum p T reatm ent A pplicator (C hieftan Forge 
Ltd.). A lternatively, use a brush and  any convenient container.

Very roughly  speaking, 5 litres o f  liquid will trea t 4 m 2 o f stum p 
surface.

Urea -  for any conifer. N orm ally  purchased in bulk from  SAI 
H orticu lture  L td. (100% ai), bu t can be supplied ready dyed fo r forest 
use as A grico from  T hom pson and  C apper L td., in packs o f  3 x 5 kg 
bags or 15 x 1 kg bags (see p. 63 for addresses). Dissolve 1 kg in 5 litres 
w ater. I t is easiest dissolved by adding the chem ical slowly to  the w ater 
while stirring. A dd 2.0 g (1 level teaspoon) K enacid T urquoise V5898 
dye to  each 5 litres o f  urea solution. To prevent freezing, add 0.5 kg 
sodium  chloride (com m on salt) to each 5 litres urea solution. 
Peniophora gigantea -  for pine only. P. gigantea +  the dye Supra Blue 
75328. P. gigantea  is supplied as cards o f  5 sachets (and as boxes o f  ten 
cards) contain ing a concentrated  suspension o f  living fungal spores. 
T he dye is supplied in 1 kg tins. M ix 1 sachet o f  P. gigantea  and  1 g dye 
(half a level teaspoon) in 5 litres water. A fresh suspension m ust be 
used each day. Sachets m ust be stored as instructed by the suppliers to  
prevent the death  o f  the spores. Properly  stored, the sachets rem ain 
usable for ab o u t three m onths.
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D O  N O T  use P. gigantea  in pressurized sprayers and D O  N O T  use 
containers for P. gigantea  if they have contained any chemical, as the 
spores m ay be killed and the trea tm en t rendered ineffective.

B oth m aterials are suitable for use on w ater catchm ent areas. 

C A U T IO N
—  U rea  is harm ful to  rum inants.
—  Store and use in such a way th a t anim als canno t consum e the solution 

o r the prill (E n topath  News N o. 67, M arch 1972).
—  W ash hands before meals, before attending to  personal needs and 

after work.
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G REY  M O U L D  (B otrytis cinerea)
FC  Leaflet 50, 1964.
FC  Bulletin 43, Nursery Practice, 1972.
FC  Bulletin 14, Forestry Practice, 1978.

This disease is usually m ost dam aging in densely crow ded seedbeds. 
O verstocking and  heavy weed grow th should therefore be avoided, 
especially w ith the m ore susceptible species.

M aterials and application
Infection often occurs on the lower parts o f  the plants. I f  this is the case,
ensure th a t the fungicide is applied to  those parts in particular.

For susceptible species
(D ouglas fir, Japanese larch, Lodgepole pine, W estern hem lock and 
southern  origins (W ashington, O regon) o f  Sitka spruce).
—  In  seedbeds: if infection is noticed, apply fungicide im m ediately and 

again a t intervals (10-14 days during  the period o f  shoo t grow th; 2-3 
weeks when shoot grow th has ceased) until no fu rther infection is 
evident.

—  Follow ing au tum n frost dam age, apply fungicide im m ediately, once 
only.

—  T reatm ent o f  transp lan ts should n o t be necessary.

For very susceptible species
(Cupressus, Cryptomeria, Sequoia, Sequoiadendron).
—  As a routine m easure, apply fungicide to  p lan ts in their first and 

second years every three weeks from  late sum m er to  the onset o f  w inter 
weather.

—  If  earlier infection occurs, trea t as for susceptible species (see above). 

Conifer seedlings in containers in greenhouses
In  these hum id, crow ded conditions B otrytis  dam age is likely to  be m ore 
frequent and  m ore severe than  in the open. R egular inspections m ust be 
m ade, particularly  o f  the lower, hidden foliage in dense blocks o f  p lants. If  
Botrytis  is found, a fungicidal spray should be applied w ithout delay, 
followed by a second spray one week later, and  thereafter spray a t 10-14 
day intervals if dam age continues.

Thiram  -  B oth liquid and  w ettable pow der form ulations are suitable. 
M ix 3.2 kg/ai in 1,000 litres w ater and  apply a t HV.
C aptan -  In m ost experim ents th iram  has given better control than  
captan. C ap tan  can tem porarily  re tard  the grow th o f seedlings. Mix 
2.5 kg/ai in 1,000 litres w ater and apply at HV.
Benomyl -  This is m ore effective than  either th iram  o r cap tan  against 
B otrytis  in horticulture, bu t as its regular use can result in the 
appearance o f  benom yl-to lerant strains o f the fungus, we recom m end 
it only for occasional application , for exam ple w here the o ther
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fungicides fail to  give contro l or where an exceptionally valuable crop 
is a t risk. M ix 0.5 kg/ai in 1,000 litres w ater and  apply a t HV.

C A U T IO N
—  T hiram  can be irritating  to  skin, eyes, nose and throat.
—  W ear protective gloves when handling concentrate.
—  W ash concentrate from  skin or eyes immediately. Avoid inhaling dust. 

I f  necessary for personal com fort, w ear a dust mask.
—  W ash hands and  exposed skin before meals, before attending to  

personal needs and  after work.
—  C ap tan  is harm ful to  fish.
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KEITHIA DISEASE OF W ESTERN RED CEDAR (Didymascella thujina) 
FC  Leaflet 43, 1974.
FC  Bulletin 14, Forestry Practice, 1978.
FC  Bulletin 43, Nursery Practice, 1972.

As this disease can cause serious annual losses where substantial 
num bers o f  Thuja plicata  are regularly raised, rou tine spraying with 
cycloheximide is advised to  contro l it in such nurseries. P lants need 
p ro tection  only in their second and th ird  years in the nursery. On 
occasional crops, spraying should begin im m ediately infection is seen in 
spring.

Materials and application
Cycloheximide -  available as A cti-D ione T G F  supplied specifically for 
the contro l o f Keithia, in packs sufficient to  treat one fifth o f an acre 
(810 m 2). M ix and  use as directed on the pack. Spray once in late 
M arch  and again in late April. In  the w etter parts o f the coun try  (e.g. 
W est Scotland, N W  England and W ales) a fu rther spray in m id-June is 
advisable. O n occasional crops apply im m ediately infection appears in 
spring and repeat a t the given intervals.

C A U T IO N
—  Cyclohexim ide is dangerous to livestock and fish.
—  This is a p a rt II Substance under the H ealth  and Safety (Agriculture) 

(Poisonous Substances) R egulations, and users are required  by law to 
w ear full protective clothing w hen using it (see pp. 12-16).

—  W ash all protective clothing thoroughly  after use, especially the inside 
o f  gloves.

—  Rem ove heavily contam inated  clothing im m ediately.
—  W ash splashes from  skin or eyes im m ediately.
—  A void all con tact by m outh.
—  W ash hands and  exposed skin before eating, drinking or sm oking and  

after work.
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DISEASES -  FUNGICIDES

LO PH O D ER M IU M  NEEDLE CAST OF PINE
( Lophodermium seditiosum)
T he causal agent o f this disease was form erly know n as L. pinastri and the 
disease is dealt with under th a t nam e in:
FC  Leaflet 48, 1964.
F C  Bulletin 14, Forestry Practice, 1978.
FC  Bulletin 43, Nursery Practice, 1972.

This disease m ay be a recurrent problem  on Scots and Corsican pine 
nursery stock being raised near older pine trees. In such cases routine 
protective sprays becom e necessary. Protective spraying is no t justifiable 
elsewhere, though occasional unpredictable outbreaks sometimes occur. 
Spraying after dam age appears is unlikely to  arrest the disease in infected 
plants.

Materials and application ■ |
Zineb -  A ny o f the p roprie tary  bnuyfc tff w ettable powders containing 
65-75%  zineb m ay be used. M i ) r t ^ k g  ai in 1,000 litres w ater and 
apply at HV. A pply fungicide to  mE’Toliage o f nursery seedlings and 
transp lan ts a t m onthly  intervals from  m id-July to m id-Novem ber. 
Maneb -  A ny o f the proprie tary  brands o f  wettable powders 
contain ing up to  80% m aneb m ay be used. Mix 2.25 kg ai in 1,000 litres 
w ater and apply at HV. A pply as for zineb above.
Benomyl -  In experim ents in A m erican nurseries this has provided 
excellent contro l at the rate o f 1 kg ai in 1,000 litres at H  V. Apply as for 
zineb above. As the prolonged use o f  benomyl has given rise to 
benom yl-to lerant strains o f  some fungal pathogens, routine annual 
Lophodermium  con tro l should no t rely exclusively on this one 
fungicide.

C A U T IO N
—  Zineb and m aneb can be irrita ting  to  the skin, eyes and nose.
—  W ear protective gloves when handling concentrates.
—  W ash concentrate from  skin or eyes immediately.
—  W ash hands and exposed skin before meals, before attending to 

personal needs and after work.
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DISEASES -  FUNGICIDES

M E R IA  N E E D L E  C A ST O F  L A R C H  (M eria  laricis)
F C  Leaflet 21, 1963 (out o f  print).
F C  Bulletin 14, Forestry Practice, 1978.
F C  Bulletin 43, Nursery Practice, 1972.

This is a problem  m ainly o f  E uropean  larch nursery stock being raised 
close to  older larch trees in the w etter parts  o f  the country. I t is usually 
worse where p lants are left for two consecutive years in the sam e place. If  
no t contro llable by choice o f  nursery site or cultural practice, it can be 
controlled w ith annual sprays. A ttacks on H ybrid and  Japanese larch are 
too  unpredictable and uncom m on to w arran t routine protection.

M ateria ls and application
Sulphur -  A ny o f the p roprie tary  w ettable and  colloidal form ulations 
is suitable. M ix according to  the m anufactu rer’s instructions for the 
contro l o f  pow dery mildew on apple or A m erican gooseberry mildew. 
A pply a t flushing and  at 3 -4  weekly intervals until A ugust or the onset 
o f  ho t, dry w eather. Should wet w eather return  after discontinuing 
treatm ent, resum e spraying until August.
Zineb -  A ny o f the proprietary  w ettable pow ders contain ing  65-75%
zineb m ay be used. M ix 2.9 kg ai in 1,000 litres w ater and  apply a t HV.
A pply a t flushing and  again at 3 -4  weekly intervals until A ugust o r the 
onset o f  ho t, dry w eather. Should wet w eather re tu rn  after dis
continuing treatm ent, resum e spraying until A ugust.

C A U T IO N
—  Zineb can be irrita ting  to  the skin, eyes and nose.
—  W ear protective gloves when handling concentrate.
—  W ash concentrate from  the skin or eyes immediately.
—  W ash hands and  exposed skin before meals, before a ttending  to

personal needs and  after work.
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DISEASES -  FUNGICIDES

OAK M IL D E W  ( M icrosphaera alphitoides)
FC  Leaflet 38, 1956 (out o f  print).
FC  Bulletin 14, Forestry Practice, 1978.
FC  Bulletin 43, Nursery Practice, 1972.

M aterials and application
C ontro l is w arran ted  only in nurseries. Fungicides are effective if applied at 
the first signs o f  mildew, bu t heavy infections are difficult to control. R epeat 
applications every 2 weeks if mildew reappears.

Sulphur -  A ny o f the p roprietary  w ettable and colloidal form ulations 
is suitable. M ix and  apply according to  the m anufacturer’s instruc
tions for the contro l o f  pow dery mildew on apple or Am erican 
gooseberry mildew.
Dinocap -  Any o f the proprietary  liquid or wettable pow der form u
lations is suitable. M ix and  apply as for sulphur above.
Benomyl -  M ix and  apply as for su lphur above. As the prolonged use 
o f this fungicide has resulted in the appearance o f some benomyl 
to leran t strains o f  pow dery mildew in agricultural crops, routine 
annual oak mildew contro l should not rely exclusively on benomyl.

C A U T IO N
—  D inocap  can be irrita ting  to  skin, eyes and nose.
—  W ear rubber gloves when handling the concentrate.
—  W ash concentrate  from  skin or eyes immediately.
—  A void all contact by m outh.
—  Avoid w orking in spray mist.
—  W ash hands and exposed skin before meals, before attending to 

personal needs and after work.
—  D inocap  is dangerous to fish.
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FERTILISERS

A LPH A B E T IC A L  L IS T  O F  F E R T IL IS E R  M A TERIA LS 
C O M M O N L Y  U SED  IN  FO R E ST R Y  
General caution
W hile none o f  the m aterials to  be m entioned is particularly  toxic or a strong 
poison, all should be kept safely under lock and key if stored for any length 
o f  time, and none should be allowed to  rem ain in places where they are 
likely to  be eaten by anim als or played w ith by small children.

FC Publications
Leaflet 63. Fertilisers in the forest: A  guide to materials, 1975.
Booklet 41. Fertilisers in the establishment o f  conifers in Wales and 

Southern England, 1974.

A M M O N IU M  N IT R A T E
A  soluble salt norm ally supplied as prills (small pellets m ade by dropping 
the m olten m aterial th rough  a rising curren t o f  air).

Use
In the forest for correcting nitrogen deficiency.

C A U T IO N
—  A void the dust and  w ear gloves when handling.
—  K eep ou t o f  w ater courses.
—  Store aw ay from  other com bustible m aterials and no t in w ooden

buildings.
—  A bsorbs m oisture readily from  the air. I f  allowed to  liquefy and then 

dry into a solid m ass, a severe shock wave can, under some conditions, 
cause it to  explode: therefore ensure bags are sealed and perfect before 
storing.

—  Clean ou t m etallic dispensers o r m achines after use.
—  If  applied from  the air, m arkers and  loaders should wear appropriate  

protective clothing.

Brands
N itracc -  A lbright and  W ilson 
N itram  -  IC I 
N itro -T op  -  Fisons 
U K F  N itrashell -  U K F
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FERTILISERS

A M M O N IU M  N IT R A T E  W IT H  C A L C IU M  C A RBO N A TE
A m ixture o f  the soluble salt w ith chalk, in g ranular form . Slightly acidic or 
neutral.
Use
In  forest nurseries for top-dressing nitrogen-deficient seedbeds and  trans
p lan t lines.

C A U T IO N
—  A void the dust and w ear gloves when handling.
—  Clean ou t m etallic dispensers or m achines after use.
Brand
N itro-chalk  -  IC I

A M M O N IU M  S U L P H A T E
A  crystalline soluble salt which m ay contain  a little free acid. A n active salt 
and  an irritan t in cuts and eyes.
Use
Top-dressing nitrogen-deficient seedbeds and  transp lan t lines in forest 
nurseries where the soil pH  is too  high.
C A U T IO N
—  Avoid the dust and  w ear gloves when handling.
—  K eep o u t o f  w ater courses.
—  Clean ou t m etallic dispensers or m achines after use.

C O M P O U N D  F E R T IL IS E R S
A num ber o f  com pounds (i.e. m aterials supplying two o r m ore m ajor 
nutrients) are used in forest nurseries. These are all g ranu lar and  present no 
particu lar difficulties or hazards, though  as w ith o ther m aterials the dust 
can be irritating. The usual precautions against spillage and  keeping ou t o f 
w ater courses m ust be observed, though  the la tter will seldom  be a problem  
in forest nurseries. A s w ith o ther fertiliser m aterials they are slightly 
corrosive, so m achines should be cleaned after use and  gloves should be 
w orn if they are handled  m ore th an  briefly.
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FERTILISERS

L IM E S T O N E , G R O U N D
C rushed lim estone is usually relatively pure. D olom itic or m agnesian 
lim estone m ay contain  useful am ounts o f magnesium.
Use
F o r raising the pH  o f extremely acid nursery soils.
C A U T IO N
—  A void inhaling the dust and  keep it ou t o f  the eyes.
N o other hazards.

M A G N E SIU M  S U L P H A T E
This m aterial, also know n as Epsom  salts, is a soluble salt, but less irritating 
than  for exam ple am m onium  n itra te  or potassium  chloride. A nother form , 
containing less w ater o f  crystallization, is called kieserite.
Use
F o r correcting m agnesium  deficiency in nurseries.

C A U T IO N
—  Ingesting m ore than  small quantities m ay cause discom fort. 
O therwise harmless.

P O T A S S IU M  C H L O R ID E
A  soluble salt, usually crystalline, also know n as m uriate o f po tash  o r pink 
potash. Active and an  irritan t in cuts and eyes.
Use
F o r top-dressing potassium -deficient crops, usually only on peats and 
peaty gleys and m ost com m only in m ixture with rock phosphate.

C A U T IO N
—  A void the dust and  w ear gloves when handling.
—  Loaders and  m arkers for aerial application should wear a filtering 

facepiece resp irator (ori-nasal m ask) and  clear lens goggles (BS 2092).
—  Clean ou t m etallic dispensers and  m achines after use.
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FERTILISERS

R O C K  P H O S P H A T E S
These are norm ally used only in the unground  form  (coarsely ground and 
then screened). G ranu la ted  form s are also suitable and  are som etim es on 
offer, bu t m ay need different spreading equipm ent.

Use
F o r newly p lanted  trees on infertile soils and as a top-dressing for 
phosphorus-deficient crops.
C A U T IO N
—  The dust m ay be irrita ting  if inhaled.
—  A filtering facepiece resp irator (ori-nasal m ask) and goggles should be 

w orn if rock phosphate  is applied from  the ground in windy w eather, 
and a t all times by m arkers and  loaders if it is applied from  the air.

—  Ensure the m aterial does no t blow into reservoirs and w ater courses, 
otherwise algal bloom s m ay result.

Source
Im ported  m ainly from  Tunisia and M orocco bu t batches from  o ther areas 
m ay be offered (see Leaflet 63 for m ore inform ation on suitability o f 
different sources).

T R IP L E  S U P E R P H O S P H A T E
A granu lar phosphatic fertiliser.

Use
F o r top-dressing small areas o f  phosphate-deficient forest crops when its 
better handling qualities and relative cleanness m ake it preferable to  the 
cheaper rock phosphate.

C A U T IO N
—  Avoid spillage into w ater courses as high concentrations could cause 

algal bloom s in lakes o r reservoirs.
—  K eep aw ay from  p lan t roots: dam age or death  m ay follow if triple 

superphosphate comes directly in con tact w ith tree roots.

UREA
A synthetic organic nitrogen fertiliser, usually prilled.
Use
F o r top-dressing nitrogen-deficient forest crops.
C A U T IO N
—  Poisonous if ingested in large am ounts, though this is unlikely (in 

con trast to  its use in solution as a stum p pro tectan t). N on-irritan t.
—  Avoid spillage into w ater courses or lakes as this could cause 

undesirable grow th o f  plants.
—  M arkers and  loaders should be suitably clothed and  protected.
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WILDLIFE CHEMICALS 

VERTEBRATE POISONS

GREY  SQ U IR R E L
FC  Leaflet 56, Grey squirrel control, 1980.

M aterials and application
W arfarin  -  0.02% w/w on whole grain wheat. This may only be 
presented in hoppers w ith a tunnel entrance not less than 230 mm long 
and no t m ore than  100 mm internal square dim ensions (G rey squirrels 
[W arfarin] O rder 1973). I t m ay no t be used at all in counties in which 
red squirrels are present: these are designated in the Order.

C A U T IO N
—  W arfarin  should only be used for grey squirrel control during the 

period A pril to July in and a round  w oodlands vulnerable to damage.
—  T reated bait m ust never be left where dom estic stock or o ther animals 

can eat it.
—  W ash hands before m eals and  after using or mixing poisoned baits.
—  W ear gloves when mixing liquid concentrate with whole wheat.

F IE L D  V O LE 
M aterials and application

W arfarin  -  0.025% w/w on cu t w heat or pinhead oatm eal (fine or 
m edium  grade). The bait can be prepared by mixing 1 part by weight 
o f  0.5% w arfarin  concentrate w ith 19 parts by weight o f bait. The 
treated  bait m ust be placed under cover, no t in the open. Land drains 
or plastic drain  pipes cu t into tubes 250 mm long by approxim ately 
50 m m  diam eter are suitable. These should be placed in vole runs near 
the intersection o f  a square grid 15 m x 15 m across the area to  be 
treated. 250 g (or 8 oz) o f poisoned bait should be placed in each tube. 
L ight plastic tubes should be pegged or held dow n by a tu rf  sod. They 
should be visited every second day and topped up as required until the 
bait take decreases. The tubes can then be visited once weekly for a 
m onth . A t the end o f  th a t time all uneaten bait and the covers m ust be 
rem oved from  the area and the un taken  bait burnt.
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WILDLIFE CHEMICALS

C A U T IO N
—  T reated  bait m ust never be left where dom estic stock or o ther anim als 

can eat it.
—  W ash hands after m ixing o r using the bait.
—  Store surplus treated bait o r poison in a dry place well aw ay from  

anim als.
—  W ear gloves when mixing concentrate w ith whole wheat.

RABBIT
F C  Leaflet 67, Rabbit m anagement in woodlands, 1977.
M ateria ls and application

Cyanide powder in troduced in to  rabb it burrow s with a spoon or 
pum p.
Spoon gassing -  A pproxim ately  25 g (a level tablespoon o f pow der) is 
placed in a heap 150 m m  (6 in) dow n each hole. Each hole is sealed with 
a sod, grass side down, to  prevent the pow der being covered with earth. 
Pump gassing  -  A hand  pum p can be used w ith w arrens o f  up  to  fifty 
holes. A pow er pum p is necessary for bigger warrens.

C A U T IO N
—  Cyanide pow der is subject to  the Poisons Rules.
—  A t least two trained people should be involved in any gassing operation.
—  They should never w ork in strong winds or wet w eather.
—  They should always w ork w ith their backs to  the wind.
—  I t is essential th a t they carry  w ith them  capsules o f  the an tido te  amyl 

nitrite, and  a C uxon G errard  C yanide emergency treatm en t outfit for 
use by a docto r in an  emergency.

—  They m ust w ash their hands before sm oking, eating, o r attending  to 
personal needs.

—  The cyanide pow der m ust be kept in a sealed air-tigh t container at all 
times.

—  Such containers should be kept well aw ay from  anim als and people in 
a cool, well-ventilated, dry store.

—  Em pty containers should be punctured , filled w ith soil and buried. 
(Note: FC  staff are referred to  IM  217).

Phosphine gas -  Phostoxin  tablets are cleared by PSPS for rabbit 
control only and  can be used as an alternative to  spoon gassing. These 
are very m uch safer to  tran sp o rt th an  cyanide. One tab let is placed 300 
m m  dow n each hole and  sealed in w ith turf, grass side down. 
Phostoxin tablets are supplied in flasks, each contain ing 30 tablets. 
The flasks should be stored in a cool, well ventilated, dry place.

52



WILDLIFE CHEMICALS

C A U T IO N
—  Phosphine gas is highly toxic to  all form s o f anim al and hum an life.
—  Only trained operators should be involved in any phostoxin gassing 

operation.
—  R ubber gloves m ust be used w hen handling tablets.
—  N ever use in wet weather.
—  D uring  a gassing operation  flasks should be kept capped at all times 

o ther than  when tablets are being removed.
—  The flask in use should no t be pu t in a pocket.
—  N ever replace tablets in a flask.
—  A t the end o f the day any unused tablets rem aining in a flask m ust be 

buried.
—  D o no t store flasks th a t have been opened.
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CHEMICAL REPELLANTS

FC  Leaflet 73, Chemical Repellants, 1978.

D EER  AND RABBIT B R O W SIN G
M ateria ls and application

A aprotect -  This chemical repellant can be sprayed on conifers and 
sprayed or painted  on broadleaves to  reduce brow sing dam age by deer 
or rabbits. I t should be used only in the do rm an t season. F o r spraying, 
A apro tect is diluted one p a rt o f  repellant to one p a rt w ater by volume 
by adding the w ater to  the repellant. Sm earing o r pain ting  can be done 
with the undiluted m aterial. A knapsack sprayer w ith a je t o f 
approxim ately 0.9 mm  apertu re  and  a spray pressure o f 2 kgf/cm 2 gives 
an even cover o f a tree and uses approxim ately 25 ml o f  the spray
solution on a N orw ay spruce 30 cm high. The sprayer should be
thoroughly  washed ou t after use.
Dendrocol 17 -  is suitable only for preventing winter brow sing by deer. 
It does no t need diluting and can be sprayed from  a B20L hand- 
sprayer. One squeeze o f the hand-trigger should be given to  the 
term inal bud(s) o f  each tree shoot to  be protected. The m aterial is not 
soluble in w ater and the sprayer should be decontam inated  w ith a 25:1 
petrol/o il m ixture after use.

C A U T IO N
—  A apro tect is an irritan t to skin, eyes, nose and th roat.
—  D endrocol m ust no t be inhaled o r ingested.
—  W ear gloves and avoid breath ing spray.
—  W ash hands after use.

R O E  D EER  B R O W SIN G  IN  G A RD EN S
M ateria ls and application

Fowikal -  m ay be used at any time o f year where short-term  protection  
for roses or ornam ental shrubs is required. I t can be sprayed or 
painted  on the p lan ts in the sam e way as A aprotect. It has a strong but 
no t unpleasant odour and is no t phytotoxic to growing plants. 
R e-treatm ent will be required  every few weeks.
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ABBREVIATIONS AND SYM BOLS

ACAS A gricultural Chem icals A pproval Scheme
ai active ingredient
BASIS British Agrochem ical Supply Industry  Scheme Ltd
CD BA C ontrolled d roplet band  applicator (-tion)
C D IA C ontrolled  drop le t increm ental applicator (-tion)
CD SA C ontrolled d roplet spo t applicator (-tion)
cm centim etre(s)
e.c. emulsifiable concentrate
FC Forestry  C om m ission
FSC Forestry  Safety Council
g gram m e(s)
ha hectare(s)
HV H igh Volum e -  over 700 litres/hectare
kg kilogram m e(s)
kgf kilogram m es force
1 litre(s)
LD Lethal Dose
LV Low Volum e -  50-200 litres/hectare
m metre(s)
mg milligramme(s)
ml millilitre(s)
mm millimetre(s)
M V M edium  Volum e -  200-700 litres/hectare
ppm parts per m illion
PSPS Pesticides Safety P recautions Scheme
rev. revised
U LV U ltra  Low Volum e -  under 10 litres/hectare
VLV Very Low Volum e -  10-50 litres/hectare
w.p. w ettable pow der
w/v weight per volum e
w/w weight per weight
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INDEX TO DAMAGING AGENTS AND CHEMICALS
A aprotect 54
Adelgids (Aphids) 27
Adelges cooleyi 27
Agrotis spp. (C utw orm s) 28
A m brosia beetle (Pinhole borers, Trypodendron lineatum) 27 
A m m onium  nitra te  47
A m m onium  nitra te  w ith calcium  carbonate  48
A m m onium  sulphate 48

Barypithes weevils 27
Benomyl 40, 43, 45
Black pine beetles (H ylastes  spp.) 28
B otrytis cinerea (G rey m ould) 40
Bupalus piniarius (Pine looper m oth) 31

C ap tan  35, 40
Chafers 28
Chlorpyrifos (D ursban) 21,27, 30, 32
Chrysomela populi (Poplar leaf beetle) 32
Cinara pinicola  (Spruce shoo t aphid) 33
Clay weevils 28
C ollem bola (Springtails) 33
Conifer spinning m ite 28
Cryptococcus fagisuga  (Felted beech coccus) 29
C utw orm s 28
Cyanide pow der 52
Cyclohexim ide 42

D am ping  off 35
D azom et 36
D D T  21
D eer 54
D endrocol 17 54
Dendroctonus micans (G reat spruce bark  beetle) 29
D iazinon 22, 29, 31
D icofol 22, 28
Didymascella thujina (K eith ia disease o f  W R C ) 42
D inocap  45
D ip tera  (Sciarids) 33
D ursban  (C hlorpyrifos) 21,27, 30, 32

Elatobium abietinum  (G reen spruce aphid) 29
Elm bark  beetles (Scolytus  spp.) 29
Epinotia tedella (Spruce bell m oth) 33
Epsom  salts (M agnesium  sulphate) 49
Euxoa nigricans (C utw orm s) 28
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INDEX TO DAMAGING AGENTS AND CHEMICALS

Felted beech coccus (Cryptococcus fagisuga) 29
F enitro th ion  23, 33
Field vole 51
Fomes annosus 38
F orm alin  37
Fow ikal 54

G am m acol 23, 30
G am m a H C H  =  B H C  =  G am m a B H C  =  L indane 23 ,27-32 , 34
G rea t spruce bark  beetle (Dendroctonus micans)  29
G reen spruce aphid  (Elatobium abietinum) 29
G rey m ould (B otrytis cinerea) 40
G rey squirrel 51

Heterobasidion annosum  (Fomes annosus) (B utt rot) 38
H ylastes (Black pine beetle) 28
H ylobius abietis (Large pine weevil) 30
H ym enoptera  (Sawflies) 32

Ips cembrae (Larch shoo t beetle) 30

K eith ia disease o f  W R C  (Didymascella thujina) 42

L arch shoot beetle (Ips cembrae) 30
Large pine weevil (H ylobius abietis) 30
Lim estone, g round 49
Lophodermium seditiosum (L. pinastri) 43

(Needle cast o f  pine)

M agnesium  sulphate (Epsom  salts) 49
M alath ion  24, 33, 34
M aneb 43
M elolontha melolontha 28
M eria laricis (Needle cast o f  larch) 44
M icrosphaera alphitoides (O ak mildew) 45
M uriate  o f  po tash  (Potassium  chloride) 49

Needle cast o f larch (M eria laricis) 44
N eedle cast o f pine (Lophodermium seditiosum) 43
N itro-chalk  48
N octua pronuba (C utw orm s) 28

O ak mildew (M icrosphaera alphitoides) 45
Oligonychus ununguis 28
Otiorhynchus ovatus (S traw berry weevil) 34
Otiorhynchus singularis 28
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INDEX TO DAMAGING AGENTS AND CHEMICALS

Panolis flam m ea  (Pine beauty  m oth) 31
Peniophora gigantea 38
Phosphine gas 52
Phyllaphis fa g i  (W oolly beech aphid) 34
Phyllodecta  spp. (Poplar leaf beetles) 32
Phyllopertha hordeola  28
Pine beauty m oth  (Panolis flam m ea) 31
Pine looper m oth  (Bupalus piniarius) 31
Pine ro o t aphid  (S tagona pin i) 31
Pine shoot beetle ( Tomicus piniperda) 31
Pine shoot m oth  (Rhyacionia buoliana) 32
Pinhole borer ( Trypodendron lineatum, A m brosia beetle) 27 
Pink po tash  (Potassium  chloride) 49
Pissodes weevils 32
P op lar leaf beetles 32
Potassium  chloride 49

R abb it 52, 54
Rhyacionia buoliana (Pine shoo t m oth) 32
R ock phosphate 50
Roe deer 54

Sawflies (H ym enoptera) 32
Sciarids (D iptera) 33
Scolytus spp. (Elm  bark  beetles) 29
Serica brunnea 28
Springtails (Collem bola) 33
Spruce bell m oth  (Epinoda tedella) 33
Spruce shoo t aphid  ( Cinara pinicola)  33
Stagona pini (Pine ro o t aphid) 31
Straw berry Weevil (O tiorhynchus ovatus) 34
Strophosomus melanogrammus 28
Sulphur 44, 45

T ar oil 24, 27, 29
T hiram  40
Tomicus piniperda (Pine shoot beetle) 31
Triple superphosphate 50
Trypodendron lineatum  (A m brosia beetle, pinhole borer) 27

U rea  38, 50

W arfarin  51
W oolly beech aphis (Phyllaphis fag i)  34

Zineb 43, 44
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MANUFACTURERS AND SUPPLIERS OF CHEMICALS 
(Note: Insecticides are show n on pages 21 to  25)

FU N G IC ID E S
Benomyl
C ap tan
Cycloheximide
D azom et
D inocap
Form alin  (Poison, see p. 9)

K enacid T urquoise code V5898 
M aneb
Pen iophora gigantea 
Sulphur
S upra Blue 75328
T hiram
U rea
Zineb

Index No.
8
23, 35 
2
3, 17, 35
6, 27
F rom  local horticu ltural and 

agricultural suppliers
9
3, 5, 7, 8, 11, 18, 21, 27, 28, 40
10
3, 14, 21, 30, 38
24
5
29, 36
7, 19, 21, 38, 40

F E R T IL IS E R S  

N ursery fertilisers
N orm ally  ob tainable th rough  local agricultural m erchants, bu t m anu
facturers and  suppliers are  listed for one m aterial w hich is sometimes hard  
to  obtain , viz:
A m m onium  sulphate 20, 22, 32
Forest fertilisers 
A m m onium  nitra te  
Potassium  chloride mixed 

w ith rock phosphate  
R ock phosphate  
T riple superphosphate 
U rea

1, 12, 13, 15, 20, 31, 39

16, 20, 31, 34, 37*
16, 20, 31, 32, 34, 37 
12, 16, 20, 22, 32, 34, 37 
15, 16, 20, 31, 32, 34 
*600 tons m inim um  

Note: Forestry  C om m ission staff should obtain fertilisers through centrally 
placed contracts (except for small quantities for nursery use).

W IL D L IF E  P O IS O N S  AND R E PE L L A N T S
A apro tect
Cyanide (Poison, see p. 9) 
D endrocol 17 
Fow ikal
Phostoxin  tablets 
W arfarin  0.2%
W arfarin  0.5%

23, Local agricultural m erchants 
4 
4 
25
26, 33
26, Local agricultural m erchants
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ALPHABETICAL INDEX TO MANUFACTURERS AND 
SUPPLIERS

Index No.
1. A lbright & W ilson L td., A gricultural Sector, G laston  Park ,

G laston , U ppingham , Leics L E I 5 9BX.
2. A pplied H orticu lture  L td., M aringdean R oad , B illingshurst,

W . Sussex R H 14 9EH.
3. B A SF U nited  K ingdom  L td., Agrochem icals D ivision, L ady Lane,

H adleigh, Ipswich, Suffolk IP7 6BQ.
4. Berkshire Facto rs L td ., D ale H ouse, L ondon  R oad , Sunningdale,

Berks.
5. Bos Chem icals L td., Low gate, G edney, Spalding, Lines PE12 OBL.
6. J.D . Cam pbell L td ., 18 L iverpool R oad , G rea t Sankey,

W arring ton , Cheshire W A5 1QR.
7. D iam ond Sham rock Agrochem icals L td., B ayheath H ouse,

4 Fairw ay, Petts W ood, K en t BR5 1EG.
8. D u  P on t (U K ) L td ., Biochemicals D epartm ent, W edgw ood W ay,

Stevenage, H erts S G I 4Q N .
9. D urham  Chem ical D istribu to rs L td., U nion  M ills, O xford R oad,

G om ersall, W. Y orks BD19 4JW .
10. Ecological L aboratories, c/o  Jo h n  Law rence (D over) L td ., D over,

K en t CT16 2LF.
11. F arm  Protection  L td ., G laston  P ark , G laston , O akham , Leics

LE15 9BX.
12. Fisons L td ., Fertiliser D ivision, H arvest H ouse, Felixstowe,

Suffolk IP  11 7LP.
13. H argreaves Fertiliser Industries L td., Skeldergate Bridge, Y ork

Y O l 1DR.
14. H oechst U K  L td., A griculture D ivision, E ast W inch H all, E ast

W inch, K ings Lynn, N orfo lk  PE32 1HN.
15. IC I pic, A gricultural D ivision, Fertiliser M arketing  D epot,

P.O . Box 1, Billingham, Cleveland TS23 1LB (Sales offices in 
Bristol, C am bridge, G uildford , Lincoln, Shrew sbury and 
Y ork).

16. Lindsey and  K esteven Fertilisers L td., W igford H ouse, Brayford,
Pool, L incoln LN 5 7BL.

17. M idox L td ., G laston  P ark , G laston , O akham , Leics LE15 9BX.
18. N .R . M inden L td., 8 H odfo rd  R oad , L ondon  NW 11 8NP.
19. M ontedison (U K ) L td., 7/8 Lygon Place, E bury  Street, L ondon

SW 1W  OJR.
20. G eorge A. Palm er L td ., Oxney R oad , Peterborough  P E I 5YZ.
21. P an  B ritannica Industries L td ., B ritannica H ouse, W altham  Cross,

H erts EN 8 7DY.
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ALPHABETICAL INDEX TO MANUFACTURERS AND SUPPLIERS

22. Patullo , H iggs and  Co. L td ., H ast Hill, Hayes, Bromley, K ent
BR2 7AI.

23. P lan t P ro tection  D ivision, Im perial Chem ical Industries pic,
F ernhurst, H aslem ere, Surrey G U 27 3JE.

24. Pointing L td ., P rudhoe, N orthum berland  N E52 6NJ.
25. R entokil L td ., Sentilok W orks, S turm inster N ew ton, D orset

D T10 1BZ.
26. R oden t C ontro l L td., 70/78 Queens R oad , R eading, Berks.
27. R ohm  & H aas (U K ) L td ., Lennig H ouse, 2 M ason’s Avenue,

C roydon, Surrey C R 9 3NB.
28. Roussel L aborato ries L td ., Roussel H ouse, N o rth  End R oad,

W em bley Park , M iddlesex H A 9 ONF.
29. S.A.I. H orticu lture  L td., 25 Revelston Terrace, Edinburgh

E H 4 3ET.
30. Sandoz Products L td ., Agrochem icals, N orw ich U nion House,

16/18 Princes Street, Ipswich, Suffolk IP1 1QT.
31. Scottish A gricultural Industries L td., 25 Revelston Terrace,

E dinburgh  E H 4 3ET.
32. Sheppey Fertilisers and  Chem icals L td., R ushenden R oad,

Q ueenborough, K en t M E77 5H H .
33. Sorex (L ondon) L td ., F u lton  H ouse, Em pire W ay, W embley,

M iddlesex.
34. Soil Fertility  (D unns) L td ., H artham , C orsham , W ilts SN13 OQA.
35. Stauffer A grochem icals (U K ) L td ., 201 H arp u r Centre, H orne

Lane, B edford M K 40 1PH.
36. T hom pson and  C apper L td., Speke H all R oad , Liverpool 24.
37. T im ac Fertilisers L td., 22 H igh Street, Caine, W ilts SN11 OBS.
38. T rip a rt F arm  Chem icals L td ., 17 Beulah Street, G ayw ood,

K ings Lynn, N orfo lk  PE30 4D N .
39. U K F  Fertilisers L td ., Ince, Chester C H 2 4LB.
40. U niversal C rop  Pro tection  L td ., P ark  H ouse, M aidenhead R oad,

C ookham , M aidenhead, Berks SL6 9DS.
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Enquiries relating to  this publication should be addressed to  the Publications 
Officer, F orestry  C om m ission Research S tation, Alice H o lt Lodge, 
W recclesham , F am h am , Surrey G U 10 4LH.
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FORESTRY COMMISSION SOURCES OF ADVICE
Conservancy, District and Forest Offices

Policy and general operational advice
See telephone directory under Forestry Commission for local office

R & D Division (specialist advice)
Forest Research Station, Alice Holt Lodge, Wrecclesham,
Farnham, Surrey GU10 4LH
(0420-22255)
Northern Research Station, Roslin,
Midlothian EH25 9SY 
(031-445-2176)
Protective clothing and applicators
Work Study Officer, Eastern Region W ork Study Team, 
c/o Forestry Commission District Office, Santon Downham, 
Brandon, Suffolk IP27 OTJ 
(0842-810271)
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