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Preface

T he g reater p a r t o f  the first ed ition  o f  this B ulle tin  w as the  w ork  o f  the la te  D r. J. B u rtt D avy  
an d  M r. W . R . D ay  o f  the Im peria l F orestry  In s titu te , O xford. They w ere jo in t au thors o f 
the m ost im p o rtan t sections, nam ely, those  on  the selection o f  su itab le  sites an d  the  p ro p ag a ­
tion , p lan ting  and  tending  o f  willows. Ind iv idually  each w ro te  a  fu rth er section— D r. B u rtt 
D avy being responsib le fo r “ System aty” an d  M r. D ay  fo r th e  m ycological section . T he 
chap te r on  “ Insect Pests” was con tribu ted  by th e  la te  D r. R . N . C hrystal, and  fo r those  parts  
o f  the w ork  w hich deal w ith  the ch aracter an d  uses o f  w illow  tim ber th e  C om m issioners were 
indeb ted  to  th e  D irec to r, F o res t P roducts R esearch  L ab o ra to ry , Princes R isborough .

T o  a considerable ex ten t the B ulletin  w as th e  resu lt o f  the com bined  experience o f  willow 
grow ers w ho fo r m any years have given close a tten tio n  to  the  cu ltivation  an d  u tilisa tion  o f 
the cricket b a t willow. T he  C om m issioners particu larly  w ish to  acknow ledge assistance 
received from  M r. H . P . H u tch inson  o f  th e  A gricu ltu ra l an d  H orticu ltu ra l R esearch  S tation , 
L ong  A sh ton , a  recognised au tho rity  on  w illows w hose no tes and  published w orks o n  the 
subject have been consulted . M r. H u tch in son  w as good  enough  to  read  the B ulletin  in 
m anuscrip t form  and  a  n u m b er o f  his suggestions w ere incorpora ted .

A m ong o thers w hose experience w as d raw n  up o n  w ere C olonel P ra tt, R yston  H all, 
N o rfo lk ; M r. C. P. A ckers, H untley  M anor, G loucester; M r. A . S. W in terbo tham , Stone- 
house C ourt, G loucester; M essrs. L . P. F o rem an  & Sons, C helm sford ; M r. E . J. S tru tt, 
H atfield  Peveril, Essex; M r. G . H . W atts, B ungay, Suffolk, an d  the B ritish  B asket an d  Besto 
C o., L td ., Irlam , M anchester.

A  num ber o f b a t m akers k indly  gave in fo rm ation  regard ing  th e  process o f  m anufactu re  
and  the m ethods em ployed by the trad e  in  th e  selection o f  su itab le  trees fo r u tilisa tion . In  
this connection  M essrs. G rad idges, L td . w ere particu larly  helpful.

T his B ulletin has now  been entirely  revised an d  b ro u g h t u p  to  date  by M r. J. Bryce, la te  
o f  th e  Essex In s titu te  o f  A griculture , w hose know ledge o f  b a t willows an d  th e ir cu ltivation  
is unrivalled. M r. T . R . Peace, M r. J. Job ling , a n d  o th er m em bers o f  th e  F o res try  C om m ission 
R esearch  B ranch  have assisted w ith  various sections.

T he very h igh prices occasionally  ob ta ined  fo r single trees have aw akened a  g rea t deal 
o f  in terest in  w illow  cu ltivation  an d  have led to  enquiries regard ing  the  type best su ited  fo r 
the purpose. In  th is B ulletin  these m atters a re  discussed from  th e  tree  p lan te rs’ p o in t o f  view. 
E m phasis is laid  on  the necessity o f  carefu l selection o f  the righ t k ind  o f  willow— this being 
the S a lix  alba var. caerulea. W hen p roperly  p lan ted  an d  tended  this tree  m ay a tta in  the 
d im ensions required  by b a t m anufactu rers in  tw elve to  eighteen years. Such a  sh o rt ro ta tio n  
is a ttrac tive  to  those w ho insist on  a  com paratively  quick  re tu rn , and  it is also claim ed for 
willows th a t they can  often  be grow n w ith o u t interference w ith th e  p roductiv ity  o f  th e  land  
for ag ricu ltu ral crops. C onsiderab le  diversity o f  op in ion  exists am ong  p ractica l m en as 
regards the cu ltu ra l m ethods w hich shou ld  be adop ted , and  th e  au th o rs  and  revisers o f  this 
B ulletin p u t forw ard their recom m endations w ith  som e diffidence. T he technique o f  willow 
p roduc tion  is quite d istinct from  o rd inary  forestry  p rac tice  an d  it  is readily  adm itted  th a t 
fu rther research  is required . T he conclusions arrived a t  are , how ever, th e  resu lt o f  very 
careful investigation.

T he p lan ting  p rocedure is n o t particu larly  difficult b u t exceptional vigilance is necessary 
to  keep the willow stem s clean and  s tra igh t fro m  s ta r t to  finish. W ithou t this, defects ap p ea r 
in th e  tim ber w hich cause it to  be rejected fo r cricket ba ts . O ther uses fo r willow, such as 
chip  basket m anufacture, pulp , and  artificial lim bs, do  n o t com m and  such high prices. T hus,
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since th e  percentage o f  m ateria l unsu itab le  fo r cricket ba ts  is o ften  large, an  elem ent o f  
speculation  is p resent, w hich shou ld  be carefully  b o rne  in  m ind  by prospective grow ers. 
N o  one should  p lan t b a t willows, unless he is p repared  to  give them  the careful cultivation  
necessary to  p roduce tim ber fit fo r bats.

P o p la r will th rive equally well on  all sites su itab le  fo r b a t willow, and  shou ld  be substitu ted  
w here there  a re  any  doub ts on  the advisability  o f  willow  cultivation . T he raising  and  cultiva­
tion  o f  p o p la r is fully dealt w ith  in  F o res try  C om m ission B ulletin  N o . 19, Poplars and  
Leaflet N o . 27, Poplar Planting.

F O R E S T R Y  C O M M I S S I O N ,

25 Savile R ow ,

L ondon  W .l.
Jan u ary , 1958.



Introduction
T ree willows m ay be divided in to  tw o groups, 
accord ing  to  th e  pu rpose  fo r w hich th e  w ood is to 
be utilised. In  one group  the trees a re  po llarded  w ith 
a  view to  the p ro d u c tio n  o f  poles used principally  
fo r hurd les an d  rough  fencing. In  th e  o th er group , 
tim ber o f larger size is a im ed at, an d  u n d er this 
category  the m ost im p o rtan t m anu factu red  p ro d u c t 
is the cricket bat.

In  the valley o f  the T ham es, po lla rd s  (Plate 7) 
fo rm  one o f  the m ost characteristic  features o f  the 
landscape; they are  characteristic  also o f  o th er low ­
land  localities such as the Som ersetshire m arshes 
and  the levels o f the B edfordshire Ouse. They are 
now  falling o u t o f favour an d  it is very doub tfu l if 
they constitu te  an  econom ic use o f  th e  lan d  on  w hich 
they are  grow n.

T rees in tended  fo r conversion in to  cricket ba ts 
requ ire  m uch m ore careful trea tm en t th an  pollards, 
a t  every stage in their grow th. Selection o f  the m ost 
su itab le  so rt is the first consideration . A t one tim e 
th e  tim ber w illow  was grow n w ith  little  regard  to  
orig in  o f  the stock, b u t to-day, to  an  ever-increasing 
extent, the  dem and is fo r S a lix  alba  var. caerulea. 
Ju s t as th e  preference fo r th is variety  has been a 
m a tte r  o f  g radual developm ent, so also th e  m ethods 
o f  cu ltiva tion  have gradually  been refined and  
im proved. T he process o f  im provem ent is still going 
o n  an d  m any m ethods o f  p ro p ag a tio n  an d  p lan ting  
m ay be seen, from  th e  m ost prim itive to  the m ost 
highly developed. W hereas there is no  definite

ind ica tion  th a t th e  m ark e t fo r w illow  tim ber is 
increasing, the num ber o f  trees p lan ted  annually  is 
undoub ted ly  becom ing greater, no  d o u b t on  accoun t 
o f  th e  high price ob ta inab le  fo r the  best quality  
tim ber.

A p a rt from  bat-m ak ing  there  was, before 1940, 
only a  lim ited  dem and  fo r w illow  tim ber an d  as the 
p ro p o rtio n  o f  defective m ateria l w as o ften  large, 
grow ers’ profits w ere som etim es less th a n  they h ad  
expected. D u rin g  the w ar years circum stances 
changed, and  the dem and  fo r low  g rade willow, 
including th a t affected by w aterm ark  disease, fo r 
m anu fac tu re  in to  chip baskets, m atch  spills, pressed 
boards, a n d  w ood pu lp , sharp ly  increased. T his 
g rea ter dem and  has con tinued  to  som e ex ten t ever 
since, so th a t grow ers in  general now  have an  o u tle t 
fo r m uch o f  the ir defective tim ber a t a  sm all p rofit, 
instead  o f  hav ing  to  w rite it off as a to ta l loss, as they 
o ften  d id  in  th e  past.

T he  cu ltivation  o f  b a t willow is n o t actually  
difficult, b u t close a tten tio n  to  detail is necessary, 
especially du ring  its early  life. M any  grow ers fail to  
realise sufficiently the  requ irem ents o f  the tree, and  
are  accordingly  d isappo in ted  in  th e  p ro d u c t ob ta ined . 
T he large am o u n t o f  tim ber o f  p o o r quality  still to  
be seen in  som e p a rts  o f  th e  coun try  is due m ainly 
to  un favourab le  soils a n d  sites, e rro rs in  p lan ting , 
lack  o f  sufficient a tten tio n  to  detail in  m anagem ent 
and  dam age by livestock.

C H A P T E R  1 

Suitable Conditions for Cultivation
Im p o rta n t cond itions fo r successful cu ltiva tion  o f  
the cricket b a t w illow include a  favourab le  situa tion  
as regards m oistu re  an d  drainage, good soil and  
su itab le  clim ate.

Situation

B at willows like to  be n ea r to  ru nn ing  w ater 
(P late  3) b u t it  can n o t be to o  strongly  stressed th a t 
badly  d ra ined  soils (P late  8) a re  inim ical to  the 
p ro d u c tio n  o f  good  tim ber. A n ideal site is the bank

o f  a  ru nn ing  stream , a b o u t 2 \  feet above th e  n o rm al 
w ater level, o r  a  valley b o tto m  w here there  is ab o u t 
2 feet o f  a lluvial soil overlying sand ; occasional 
flooding during  th e  grow ing season does n o t m atte r 
p rov ided  the flood w ater d ra ins off quickly. E qually  
good  is th e  side o f  a  spring  d itch  w ith a  gentle fall 
in to  th e  valley below . F ine  quality  trees m ay also 
be produced  on  the  sides o f  ditches even w ithou t 
spring  w ater, p rov ided  the  soil is particu larly  good , 
as a re  som e chalky  bou lder clays an d  b rickearths, 
w here th e  subsoil w ater does n o t fail in  sum m er.

1
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M arshy  lands producing  a  vigorous grow th o f 
reeds (Phragm ites communis T rin .) o r sedges (C arex  
paludosa  auct., (aggr.), etc.), a re  definitely too  wet, 
causing slowing dow n o f  grow th, and  eventual “ die- 
b ack ” . T ussock grass-m arsh  m arigo ld  (Deschampsia- 
Caltha) and  rush -m arsh  m arigo ld  (Juncus-Caltha) 
com m unities, though  less w et th a n  the form er, also 
ind icate  un favourab le  sites.

V igorous grow ths o f  any one o r m ore o f  the  above, 
o r  o f  w ild iris (Iris pseudacorus L .), figw ort 
(Scrophularia aquatica  L .) o r g rea t w ater-dock 
(R um ex hydrolapathum  H uds.) indicate a  w ater- 
tab le  higher th an  is safe fo r successful p lan ting  w ith 
tree  willows.

A reas having a dense g row th  o f  m eadow -sw eet 
(Spiraea ulmaria  L .) a re  suspect, b u t such sites m ay 
be im proved by drain ing  w ith open ditches; such 
trea tm en t som etim es results in changing the dom inan t 
g round  flora from  m eadow -sw eet to  w illow -herb 
(Epilobium hirsutum  L .) and  in  th e  p ro d u c tio n  o f 
well-grown b a t willows.

A  favourab le  site often produces a  dense grow th 
o f  nettles ( Urtica dioica L .) and  g round  ivy (Glechoma 
hederacea  L.) w ith m ix ture  o f  one o r  m ore  o f  the 
follow ing: com frey (Sym phytum  officinale L .), lady’s 
sm ock (Cardamine pratensis  L .), goose grass (Galium  
aparine L .), cow  parsn ip  (H eracleum  sphondylium  L.), 
angelica (Angelica sylvestris L .), and  a  sprink ling  of 
m eadow -sw eet (Spiraea ulmaria  L.) and  w illow -herb 
(Epilobium  hirsutum  L .). N o t a ll o f  these need be 
presen t in  the  sam e place, to  ind icate  suitable 
conditions.

Climate
T he b a t willow has been cultivated  as fa r n o rth  

as A rgyll, b u t the tree is n o t suited to  a w indsw ept 
hum id coastal clim ate. Excessive hum id ity  o f  the 
atm osphere  encourages the g row th o f  lichens on 
the b ark , a cond ition  co rrelated  w ith re tarded  grow th; 
also  the developm ent o f  adventitious roo ts high up 
on  the stem  produces defective w ood. T he com m ercial 
grow ing o f b a t w illow  is p robab ly  best confined to  
areas w ith a rainfall o f  thirty-five inches a year o r 
less. H igher ra infall than  this tends to  denote  lack 
o f  sunshine, and  to  p ro m o te  acid  soils, w hereas 
willow dem ands reasonable  sum m er w arm th  and  
prefers a lkaline conditions. F ro m  the p o in t o f  view 
o f  cultivation  fo r tim ber, w ind, periodic droughts, 
a n d  frost a re  the o th e r adverse m eteorological 
fac to rs. South-eastern  E ngland , being the region o f 
highest sum m er tem pera tu re  and  greatest am oun t 
o f  sunshine, is th a t in w hich the cricket b a t willow 
succeeds best, o th er things being equal. This m ay 
be the reason w hy the w illow -grow ing a rea  has, 
up  to  the present, occupied m ainly the basins o f  
th e  rivers o f  Essex and  th e  low er T ham es, w here soil 
o f  good quality  w ith a b u n d an t subsoil w ater occurs

over w ide areas, and  a  h igh  sum m er tem pera tu re  
coupled  w ith  a  h igh ligh t in tensity  is m ain ta ined  
longer th an  in  m ost parts  o f  th e  country .

A  low  rain fa ll undoub ted ly  acts as a  lim iting  
fac to r in th a t it  p revents th e  extension o f  willow 
cu ltivation  to  som e o f  th e  ligh ter loam s o r loam y 
sands. I t  is p robab le , how ever, th a t th e  occurrence 
o f  periodic d rough ts is o f  still g reater im portance, 
an d  as these a re  liable to  occur in  th e  w etter as well 
as in  the drier p a rts  o f  the coun try , the effect o f 
differences in  average an n u a l ra in fa ll is m uch  
dim inished.

As regards w ind it  m ay be accepted  th a t fo r the  
p ro d u c tio n  o f  fast-grow n tim ber a certa in  am o u n t 
o f  n a tu ra l shelter is essential. L iability  o f  the locality 
to  fro st is a  m a tte r o f  m uch im portance. T he cricket 
b a t willow is n o t m arked ly  frost tender b u t there 
m ay  be in jury  from  la te  frosts in situa tions w here 
cold a ir accum ulates.

Soils
Low land Sites. T he  soils o f  the low land  sites are  

e ither o f  m ineral orig in  o r  peaty  in  character. T he 
form er a re  the m ore im p o rtan t an d  m ay be alluvial 
o r  derived directly from  the underly ing solid fo rm a­
tion— usually  consisting o f  clay, rich  in  p lan t food  
b u t often  difficult to  drain . W hen the clay soils a re  
unalleviated  by dow nw ash from  ligh ter lan d  they 
usually p roduce  trees o f  slow  grow th. O f the low land 
alluvial soils the gravels are  seldom  suitable, partly  
because o f  the ir poverty  and  partly  because o f  the ir 
liability  to  d rough t. O n sandy soils o f  good  quality , 
prov ided  there  is sufficient m oisture , satisfactory  
grow th m ay be ob ta ined , m uch  depending  on  the 
richness o f  the soil. These alluvial gravels an d  sands 
a re  usually  arab le , a n d  ligh t arab le  soil should  
alw ays be regarded  w ith  suspicion fo r w illow cu lti­
vation . T he  alluvial loam s, if  well d rained , u n ­
doubted ly  p rovide m ost o f  th e  best w illow  sites. 
Being as a  ru le deep, fertile, re ten tive o f  w ater and  
yet d ra in ing  freely, they allow  o f  strong  healthy ro o t 
developm ent. T he clay soils an d  the  alluvial loam s 
a re  generally u tilised fo r pastu re , an d  som e ind ica­
tion  o f  th e ir p o ten tia l value fo r w illow grow ing is 
given by th e  richness o f  th e  grass they p roduce. 
I t  will be found  th a t w here b u t little  supplem entary  
feed is requ ired  fo r the fa tten ing  o f  cattle , willow o f 
good quality  can  usually  be produced.

Peaty  soils o n  low land sites a re  o f  w idespread 
occurrence, a lthough , except in  certa in  districts, 
they are  o f  lim ited  extent. In  the fo rm  o f  fens and  
low  m oors there  are  extensive areas o f  th is type in 
th e  fenland  in eastern  E ng land  an d  in  Som erset. 
B o th  acid  and  alkaline  peats occur an d  the soils vary 
m uch in p roductiv ity ; the acid  hea th  peats a re  qu ite  
unsuitable. B roadly  speaking th e  cu ltivation  o f  the 
b a t w illow  on  fen o r  m oorland  is successful only
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if  th e  land  has been carefully  d ra ined  an d  b rough t 
in to  ag ricu ltu ra l use.

M ost w illow  grow ers have to  deal w ith  only sm all 
areas o f  pea t o r peaty  soil, such as those  alongside 
rivers in  Suffolk o r  H am pshire , o r  w here the g round  
is m arshy . U sually  these places a re  o f  little  o r  no  
use fo r ag ricu ltu ral purposes, ow ing to  defective 
drainage, an d  there  is a  strong  tem p ta tion  to  p lan t 
them  w ith  b a t w illow. T he tree never grow s well in 
such situations, unless effective dra inage  is assured. 
Even then  th e  tim ber produced  is usually  som ew hat 
indifferent in  quality .

T here  a re  certa in  sites in  w hich the soil is in ter­
m ed ia te  betw een the p ea t an d  th e  m ineral type, and  
on  these fast-grow n willow is ob tained . T hey consist 
o f  sm all a reas o f  rich, m o ist soil con ta in ing  a  large 
p ro p o rtio n  o f  hum us, an d  a re  usually  subject to  
occasional flooding. I f  ungrazed , they b ear a  rich, 
lush , an d  often  very varied , vegetation  in  w hich 
p lan ts indicative o f  bad  dra inage  a re  rarely  p resen t 
an d  never in  g rea t abundance . A rtificial soils o f  this 
type  are  fo rm ed from  the dredgings o f  the effluent 
ditches on  sewage farm s, o r o f  canals o r  canalised  
rivers. U n d er the m ost fertile cond itions w illow m ay 
grow  so fast o n  such soils th a t the w ood is to o  light 
an d  spongy to  be o f  the best quality .

Upland Sites. U p lan d  sites devoted  to  th e  cultiva­
tion  o f  th e  ba t w illow  are, a t  p resent, ra th e r restric ted  
in  area . They occur in  the  east o f  E ng land , and  
principally  in Essex w here th e  soil is fo rm ed from  
glacial drift. T he  d rift is variab le  in  na tu re ; it  m ay 
be  sand , gravel o r  clay, m ore  o r  less pu re , o r  m ixed 
in  any  p ro p o rtio n . In  the p a rts  o f  E ast A nglia 
concerned , th e  underly ing  solid fo rm ation  is e ither 
chalk  o r clay. W illow  cu ltiva tion  here  is largely 
confined to  th e  soils designated as bo u ld er clay and  
to  th e  m ore  fertile sandy loam s. T he bou lder clay 
is th e  m ore  im p o rtan t; it is a lm ost entirely  arab le , 
w ith  the  fields usually  bounded  by open ditches. 
T he  soil is fairly  heavy, flinty an d , a lthough  m ore 
perm eable  th a n  a  pu re  clay, som etim es requ ires 
d rainage. W illow  appears to  be  grow n on  the 
u p lands only w here th e  bou lder clay, o r  o th e r glacial 
d rift, overlies the L ondon  clay. T he  trees a re  p lan ted  
ro u n d  the  edges o f  th e  fields, a  little  w ay dow n the 
side o f  th e  ditches (P late 12). G enerally  w illow  grow s 
m ore  slowly o n  th e  up lands th a n  in  the  valleys, b u t 
very good  quality  w ood  is p roduced , a  fac t w hich 
indicates th a t th e  cu ltiva tion  m ay be extended o u t 
o f  valleys u n d er certa in  circum stances.

Drainage. Soil m ay  ho ld  a  superabundance  o f 
w ater, largely ow ing to  its physical character; this 
is true, fo r exam ple, o f  pea t o r  clay. In  m ost cases, 
how ever, excessive w etness is caused by  lack  o f  
drainage; the  physical ch arac te r o f  th e  soil is then  
o f  secondary  im portance. I t  is a  m a tte r o f  com m on 
observation  th a t w illow  ro o ts  grow  o u t in to  the

w ater o f  stream s o r  ditches, an d  because o f  this it 
is th o u g h t th a t any  w et p lace is su ited  to  them . I t  
is necessary, how ever, to  d istinguish  betw een well- 
an d  bad ly -aera ted  w ater. R u nn ing  w ater is alw ays 
well aera ted ; even slowly m oving o r  stag n an t w ater 
in  a  d itch  m ay be so in  sum m er, ow ing to  oxygen 
given off by w ater weeds during  daytim e. So long 
as w ater con ta ins sufficient oxygen, w illow  roo ts will 
grow  health ily  in  it. In  a  bog  o r  m arsh , how ever, 
m atte rs  a re  very different; the m ovem ent o f soil 
w ater is usually  slow o r  ab sen t an d  there  is nearly 
alw ays a  m ass o f  partly  decayed an d  putrefying 
vegeta tion  w hich, o f  itself, results in  a lack  o f 
sufficient oxygen to  allow  healthy  ro o t developm ent. 
In  th is case, lack  o f  p ro p e r ae ra tio n  ra th e r th an  
excess o f  w ater is the  cause o f disease; a  healthy  
sta te  m ay be p roduced  by adequa te  drainage.

O n drier sites, the tree will grow  quite health ily , 
p rov id ing  it can  establish  itself. T he type o f  locality  
will be reflected in  the ra te  o f g row th  an d  th e  dep th  
o f  ro o t developm ent. T here  a re  sites w here there is 
sufficient w ater during  an  average, o r w et season, 
b u t n o t du ring  a  d ry  one; exam ples o f  this occur 
w here gravelly o r  sandy drift overlies a  clay. I t  is 
on  these soils, w ith  a  variab le  w ater-tab le , th a t 
w illows suffer m ost from  drough t; each dry  season 
acts as a  check to  grow th, a  severe one often  causing  
d ie-back o f  th e  crow n. T his is one o f  th e  m ain  
reasons, a p a rt from  their general poverty , w hy the 
gravel soils frequently  found  in  river valleys so often  
fail to  p roduce  good  willow. A ltera tions in  the w ater 
level in  th e  soil, fo r instance raising  it by the b locking 
o f  d ra ins o r low ering it by pum ping , are  very inim ical 
to  th e  health  o f  willows.

A s, in  som e places, sites occur w hich are  in te rm it­
tently  too  dry , so there a re  o thers th a t a re  in te rm it­
ten tly  too  w et. In  such places b e tte r g row th  is 
ob ta ined  th a n  in  perm anently  sodden  m arshy  sites, 
b u t du ring  the period ic  w et tim es d ie-back o f  the 
ro o t occurs, e ither because o f  th e  bad  physical 
cond itions tem porarily  prevailing, o r  because o f  
parasites w hose g row th  is favoured  by them .

B oth  on  sites w hich becom e tem porarily  too  dry 
o r to o  wet, im proved  dra inage  is th e  key to  the 
m ain tenance  o f  favourab le  soil conditions. O n those 
w hich a re  d rier it  encourages deep ro o t developm ent 
by low ering th e  w ater-tab le  during  the w et seasons; 
on  the w etter, it rem oves surp lus w ater du ring  such 
tim es, thus preventing  ro o t suffocation  and  decay.

Sum m ary. I t  m ay be said  th a t good physical 
cond itions fo r g row th seem  to  im ply a  soil w hich 
has th e  pow er o f  w ater re ten tion  b u t is well drained . 
T his being so, loam s p rovide the best class o f  soil. 
Soils derived purely  from  clay a re  unsatisfactory  
ow ing to  defective drainage. Sand an d  gravels tend  
to  be unsu itab le  ow ing to  lack  o f  retentive pow er 
an d  consequen t liability  to  d rought. Peaty soils
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usually occur in badly d rained  places; if  well drained , 
as in the N orfo lk  fens, they form  a  ligh t open soil, 
th e  physical properties o f  w hich are  only m oderately  
favourable.

I t  should  be observed th a t soils can n o t be rigidly 
classified in to  clays, loam s, sands, etc., a lthough  it is 
usually  convenient to  speak  o f  them  as such. A ll 
g raduations betw een the various types o f  so il occur 
and  each has to  be considered on  its m erits.

G ood  drainage in  the case o f  w illow  grow ing is 
synonym ous w ith good aera tion . G iven favourab le

physical conditions, th e  ra te  o f  g row th  depends on  
the am o u n t o f  available food  m ateria l in  the soil. 
T he app lica tion  o f  farm yard  m anure , to p  dressing 
w ith the rem ains o f  weeds dredged from  rivers and  
the dredgings from  the effluent ditches on  sewage 
farm s, result in  very fas t grow th. Soils m ade  u p  in  
this w ay con ta in  a  large quan tity  o f  hum us rich  in 
p lan t food. I t  is unusual to  apply  artificial m anures, 
b u t trees bo rdering  on  cultivated  lan d  often  benefit 
from  dressings in tended  fo r ag ricu ltu ra l crops.

C H A P T E R  2 

Propagation
T he cultivation  o f  willow fo r cricket b a t tim ber is a  
m ore difficult m a tte r th a n  fo r po llards in  th a t m ore 
care  is requ ired  in  p ro paga tion , tend ing  an d  p ro tec­
tion .

P ropaga tion  is usually  carried  b u t by m eans o f 
tall shoo ts w hich, un like p o lla rd  poles, b ea r their 
n a tu ra l head  o f  b ranches. These shoo ts a re  com ­
m only called sets and  are  p roduced  in various ways: 
they m ay be cu t from  a po llard , o r  from  a  low  stoo l 
like th a t used to  p roduce  osiers, o r  they m ay be 
grow n from  sh o rt cuttings. In  th e  last-nam ed case 
they a re  always ro o ted  before  p lan ting  o u t; in b o th  
o f  the  form er they a re  usually  u n ro o ted  an d  perhaps, 
strictly  speaking, the term  “ se t”  shou ld  be app lied  
solely to  these.

Poles from Pollards as Sets
L arge un ro o ted  sets, o r poles tw elve feet o r  m ore  

in length  cu t from  po llards, w ere form erly  used 
universally  fo r p ropaga tion , an d  this m ethod  is still 
m et w ith, a lthough  it is n o t a  good  one. W hen 
p lan ted  the poles usually stood  from  ten  to  fifteen 
feet o u t o f  th e  g round  and  w ere o f  sufficient thickness 
to  do  w ithou t support. W here there  w as a  shortage  
o f  poles it was custom ary  to  tak e  th e  stra igh ter 
p o rtions o f  ends o f  b ranches from  felled trees as 
substitu tes. T he sets o r poles w ere p lan ted  to  a  dep th  
sufficient to  keep them  w ind-firm  w ith o u t staking. 
A  p a rticu la r p o in t was m ade o f  re ta in ing  th e  head  o f 
b ranches a t the tim e o f  p lan ting , so th a t the  tree  
m ight grow  norm ally  and  the tru n k  be  less subject 
to  decay, the side b ranches only being cu t o ff to  a  
heigh t o f  a t least six to  seven feet from  the ground . 
A s the trees developed, p run ing  w as often , un ­
necessarily, taken  up  to  ten, twelve, o r  even sixteen 
feet. D u rin g  th e  w hole life o f  th e  tree, any  new  shoots 
th a t developed on  th e  p runed  p a r t w ere ru bbed  off,

so th a t tim ber free from  side branches m igh t be 
produced.

T he chief objection  to  this m ethod  o f  p ro p ag a tio n  
lies in  the type o f  set. Sets cu t from  po llards a re  
frequently  crooked  an d  heavily scarred  by the  
rem oval o f  side b ranches. T hese irregularities, 
w hich are  p e rpe tua ted  in  th e  grain , m ake the 
w ood o f  low  value fo r b a t m anufacture . N um erous 
defects such as “ trapped  b a rk ” , tw isted g ra in  an d  
certa in  types o f “ s ta in” a re  a p t to  develop from  
p run ing  scars.

A  second objection  rests in  th e  g reater risk  o f  
perpe tua ting  W ate rm ark  D isease. O nce a  p o lla rd  has 
becom e infected it  can  p roduce  m any crops o f  sets, 
each  o f  w hich m ay  con ta in  the  causal bacterium .

Sets from Low Stools
T he ch ief a im  o f  good  grow ers a t  th e  p resen t day 

is to  p roduce  a  set w hich is nearly  faultless in  being
(i) s tra igh t, (ii) free from  side scars, (iii) s to u t enough  
to  s tan d  erect w ithou t a  stake  an d  (iv) long enough  
to  give a  clear bole 7 feet 6 inches to  8 feet long. 
Som e grow ers favour a  ten  fo o t clean stem , w hich 
w ould  give fou r b a t lengths. O thers claim  th a t trees 
o f  th is k ind  tak e  longer to  reach  m atu rity . C ertain ly  
i t  is h a rd  to  raise sets w ith such a  long  clean bole; 
w hile efforts to  p ru n e  to  th is he igh t du ring  the  period  
o f  establishm ent in  th e  field m ay  be very dam aging 
to  the early  g row th o f  th e  tree. Several m ethods 
have been evolved, using either un roo ted  o r  ro o ted  
sets. T he  m ethod  o f  p roducing  sets on  low  stools 
(P late  4) a fter the m an n er o f  osiers, is a  g rea t 
im provem ent over th a t o f  using poles from  pollards. 
T o  ob ta in  s tra igh t sets in  this w ay th e  stoo ls should  
n o t be m ore  th an  3 feet ap a rt. E ach  stoo l consists 
o f  a  single stem  cu t back  to  th e  heigh t desired, w hich 
m ay be u p  to  4  feet b u t need n o t exceed n ine  inches.
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A  low  stoo l has th e  advan tage  o f  reducing  to  a 
m inim um  th e  curve a t  th e  base  o f  the shoo t, though  
it does n o t elim inate it  altogether. T he stoo ls can  
be m ade by inserting  cuttings o f  any  size from  \  to  
3 inches in  d iam eter, the larger cuttings being m ade 
from  th e  branches o f  felled trees, w hich m ust o f 
course be disease free.

Shoots not thinned out. T he  sim plest o f  th e  m ethods 
follow ed allow s the shoots to  grow  fo r th ree  to  five 
years in  un restric ted  com petition , w ith  little  th inn ing  
ou t a n d  no  p run ing ; the grow er depends on  the 
dense g row th  o f  th e  shoo ts to  suppress those w hich 
a re  w eakly an d  to  kill th e  side b ranches o f  the 
stronger, w hich dom inate  an d  fo rm  a  canopy. Very 
often  m any  o f  th e  sets p roduced  in  th is w ay are  
im perfect. N evertheless it is cheap  an d  sim ple, and , 
prov ided  the  soil is na tu ra lly  m oist an d  fertile o r 
has been m ade  so by irriga tion  and  m anuring , fairly 
good  results can  be ob tained.

M uch depends, in  fact, on  the  g row th ob tained  
in  th e  first year. T he term inal b u d  o f  th e  willow 
usually  dies a t  th e  end  o f  the grow ing season, and  
the sh o o t is con tinued  by one o f  th e  side buds 
im m ediately below . Som etim es th is b u d  is nex t to  
th e  term inal one, an d  so close th a t th e  sh o o t 
con tinues s tra igh t in g row th  during  th e  nex t season, 
bu t com m only  it is low er dow n an d  em erges a t  an  
angle, fo rm ing  a  k ink  in  the o therw ise s tra igh t set. 
O n p o o r soils, w here a g row th  o f  only six o r  seven 
feet occurs in the first year, the  second year’s shoo t 
m ay n o t grow  perfectly in line w ith  th a t o f  th e  first 
year, w ith  the resu lt th a t c rooked  sets a re  p roduced . 
T hus it  is often  difficult to  ob ta in  satisfactory  sets 
by th is m ethod .

Shoots thinned out. B earing the above in  m ind, 
considera tion  has been given to  ob ta in ing  better 
m ethods o f  set p ro d u c tio n  by paying g reater a tten ­
tion  to  th e  set w hile grow ing on  the  stool. In  this 
revised practice  th e  stoo l itself is usually  k ep t quite 
low , being a  foo t o r  less in  height, an d  undue 
com petition  betw een th e  shoo ts on  any  particu la r 
stoo l is avo ided  by reducing the nu m b er o n  each  to  
betw een tw o an d  four. In  this w ay g reater height 
a n d  streng th  a re  ob ta ined  an d  a la rger nu m b er o f  
th e  first year’s shoo ts reach  the  heigh t requ ired , 
n ine an d  a  h a lf  feet, to  give th ree b a t lengths in  the 
stem , tw o feet being allow ed fo r insertion  in  the 
g round  on  p lan ting . A  natu ra lly  m oist an d  fertile 
soil is needed, an d  irrigation  an d  m anuring  m ay also 
be requ ired , if  th e  best size an d  quality  o f  set a re  to  
be o b ta ined  from  th e  shoots. I f  th e  stoo l bed  is 
going to  be m ain tained  fo r any  leng th  o f  tim e, it 
should  be rem em bered th a t even the best soils m ust 
be m anured , if  they a re  to  m ain ta in  the ir fertility.

I t  is ev ident th a t w here the shoo ts a re  th inned  o u t 
they will have ro o m  to  fo rm  m uch  s to u te r side 
branches th an  u n d e r the m ore  crow ded conditions,

w here there  is little  o r  no  th inn ing , so prun ing  
becom es necessary. T his m ay  be  done  in  tw o different 
ways, (i) A ccord ing  to  one m ethod  the side shoots, 
w hich alw ays develop in  w illow  during  the first 
y ear’s grow th, a re  p ru n ed  off a t  som e tim e betw een 
au tu m n  an d  spring. I f  th e  term inal bu d  has died 
back , the tip  is carefully  cu t to  the bud  w hich is to  
fo rm  th e  leading sh o o t fo r th e  nex t grow ing season, 
so th a t th is will have a  favourab le  opp o rtu n ity  o f 
grow ing straigh t. I f  th e  p run ing  o f  th e  first y ear’s 
sh o o t has been well done the am o u n t o f  d isbudding, 
o r  ru bb ing  off o f  th e  young  shoots, is reduced  to  a 
m inim um . T he  lead ing  sh o o t p roduced  in  the second 
year is trea ted  sim ilarly, a t  least up  to  th e  heigh t 
requ ired  to  p roduce  th e  desired leng th  o f  clean 
tim ber. I t  is n o t usually  necessary to  con tinue  th is 
p run ing  process to  th e  th ird  y ear’s shoo t, an d  th e  
grow ers w ho have ad o p ted  th is m ethod  o f  p ro d u c tio n  
rely o n  ob ta in ing  a  set large enough  to  p la n t a t  the 
end  o f  tw o years, (ii) A n  alternative  m ethod  o f  
preventing  th e  developm ent o f  side b ranches on  the 
low er p a r t o f  th e  stem , is know n as d isbudding , th a t 
is, p inching off each  side sh o o t (below  its low est 
leaf) w hile still soft (P late  12). T he  stum p o f  the 
b ranch le t dries up  an d  either falls off, o r  is easily 
knocked  off a t  the  end  o f  th e  season. T he  advantages 
o f  th is m ethod  a re  th a t no  knife w ounds a re  m ade 
and  less skill is requ ired . T he  d isadvantage lies in  
the p ro d u c tio n  o f  w eak, w hippy ro d s w hen the 
sh o o t is n o t sufficiently vigorous. Som e grow ers try  
to  avoid  th is by shorten ing  th e  la tera ls du ring  the 
grow ing period , rem oving them  finally a t  th e  end  o f  
th e  grow ing season.

Rooted Plants
T he use o f  roo ted  p lan ts has never been a  general 

p ractice  in  w illow cu ltivation . I t  is still uncom m on 
because the  use o f  u n ro o ted  sets is cheaper an d  
b e tte r adap ted  to  farm  practice  o n  accoun t o f  the 
ease w ith  w hich they can  be p roduced  a n d  the 
sim plicity o f  p lan ting  them . F o r  the p ro d u c tio n  o f  
roo ted  p lan ts th e  m ain tenance  o f  a  nursery  is 
necessary, an d  to  sm all grow ers th is presen ts certain  
difficulties.

In  th e ir p ro p ag a tio n  sm all cu ttings seven to  n ine 
inches long, an d  a  h a lf  to  one inch  in thickness, a re  
used. These a re  p lan ted  in  th e  nursery  six to  n ine 
inches a p a rt in  lines, there  being a  space o f  tw o feet 
betw een th e  lines. T he to p s o f  th e  cu ttings are  
inserted  level w ith  th e  soil surface an d  p lan ting  in 
Jan u ary  o r  F eb ru a ry  gives the  best results. O nly one 
sh o o t shou ld  be allow ed to  grow  from  each cutting ; 
th e  trea tm en t o f  th is is the  sam e as th a t described 
above fo r th e  p ro d u c tio n  o f  un ro o ted  sets. A t the 
end  o f  the first year the  p lan ts  a re  lifted and  graded  
accord ing  to  the leng th  o f  sh o o t p roduced . T hey a re  
then  rep lan ted  in  lines, there  being 18 to  24 inches
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betw een the p lan ts in  the lines, and  th ree feet betw een 
ach  line. T he largest p lan ts can  be set o u t w hen tw o 

years old; the others rem ain  th ree o r  even fo u r years 
in  the nursery.

A lternative m ethods are:
(i) to  cu t back  the cuttings w hen lifted  (a t the end  

o f  the first season) to  ab o u t an  inch  above g round  
level, and  to  re-line as above. In  the succeeding 
season only one shoo t is allow ed to  develop and  
this tim e, ow ing to  a  ro o t system  having already 
been form ed, m uch stronger g row th is ob ta ined  and  
a  be tter type o f  p lan t p roduced . T he usual distances 
in  such cases are  tw o feet betw een th e  p lan ts in  the 
lines and  th ree feet between each line. I t  is by this 
m ethod , if  rightly follow ed, th a t it shou ld  be easiest 
to  p roduce the righ t type o f  shoot.

(ii) to  p lan t one-year-old un ro o ted  sets 8 to  10 
feet long in row s 2 to  3 feet ap a rt, an d  from  1 to  
2 feet betw een th e  p lants. T w o-year-old  sets m ay 
also be used satisfactorily . These m ay  be p lan ted  
o u t a fter one year if  good  g row th  has been m ade.

Advantages and Disadvantages of the Various 
Methods

T he advan tage  o f  the  un ro o ted  set is th a t i t  is 
easily raised; n o  special nu rsery  is needed, an d  the 
m ethod  o f  p lan ting  is sim ple; a  stra igh ter set, free 
from  scars, involves a  certa in  am o u n t o f  nursery  
w ork . T he chief cu ltu ra l d isadvantage o f  un ro o ted  
sets is th e ir susceptibility to  d rough t in  the year o f  
p lan ting , resulting , frequently , in  heavy losses.

T he ro o ted  set is m ore  troub lesom e to  lift and  
p lan t, b u t if the opera tion  is carried  o u t a t  th e  righ t 
season, there  is a  g reater p rospect o f  success th an  
if  un ro o ted  sets a re  used. A lso, ow ing to  the sm all 
size o f the cu tting  used in  p ro p ag a tio n , the end  in  
the soil rapidly  heals over an d  th e  danger o f  sta in  
o r  decay en tering  th e  stem  is reduced to  a  m inim um . 
In  an un roo ted  set on  th e  con tra ry , th e  low er end  is 
so deeply placed th a t even on  light w ell-aerated soils 
it  is slow  to  heal over; on  heavy soils it m ay never 
heal. S tain  o r  decay en tering  in this w ay is only 
serious locally.

T he advantages an d  d isadvantages o f  th e  various types o f  set a re  tab u la ted  below  fo r ease o f  com parison :

Unrooted sets 
From  pollards

Low stools in beds:
(a) Shoots not thinned

(b) Shoots thinned out

Rooted plants from  short cuttings
(c) If  the plant is not cut back 

on re-lining

(d) I f  the plant is cut back on 
re-lining

Rooted plants from  long cuttings 
(e) 1- to  2-year-old sets are 

struck before planting out

Often very crooked and with large 
pruning wounds or branch snags.

M any sets not straight, often bearing 
large pruning wounds. Sets tend to 
be too short, weak, and to  require 
staking.

Cost o f production is raised appreci­
ably, more skilled labour being 
required.

Cost of production is higher than in 
any of the above; skilled labour is 
required. Sets frequently require 
staking.

Costs are high, as in (c), skilled labour 
being required.

Cost of production is higher than (a) 
or (b); loss o f length on planting.

Easy and cheap to  raise. D o not 
require staking.

Easy to raise; little if any more trouble 
than pollards. Many sets straighter 
and requiring less pruning than those 
from pollards.

Straight and good sets are produced, 
on the whole. Pruning wounds are 
either insignificant or absent.

Better root development is possible; 
early formation of a fibrous root 
system is secured, and loss from 
drought is reduced. Shorter length 
of clean stem is required than with 
the above.

The advantages of (c) in regard to  root 
system and length of clean stem are 
secured. The required length of stem 
can be produced in a single growing 
season and is usually straighter and 
free from wounds.

A n easy and inexpensive method of 
raising rooted plants.
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G iven su itab le  cond itions th e  best results follow  
the  use o f  sh o rt cuttings, w hich a re  given one  year 
in  a  nu rsery  an d  then , a fte r cu tting  back  to  w ith in  
an  inch  o f  the g round , an d  re-linin'g, a re  allow ed to  
develop one sh o o t only (m ethod  d). A n  objection  
to  th is m ethod  is its cost, b u t it is considered th a t 
this is m ore  th a n  repa id  by the  h igher quality  o f  th e  
tim ber produced . W here cond itions a re  n o t favou r­
ab le  fo r th is m ethod , sets ra ised  from  th inned  o u t 
shoo ts (6) m ay  be used. I t  m u s t be adm itted  th a t 
this m ethod  is now  generally in  use an d  does give 
very satisfactory  results.

M any  grow ers, including som e w ith  long  experi­
ence, m ay n o t adm it th a t the ad d itiona l expenditure  
involved in  careful cu ltiva tion  an d  p ru n in g  is re ­
m unerative. T he view is o ften  advanced  th a t as there 
is a  core  o f  ab o u t th ree  inches d iam eter in  the  centre 
o f  th e  stem , w hich does n o t en te r in to  the m an u ­

factu re  o f  bats, an d  th a t, as by the tim e th is is form ed 
th e  scars will be healed  over, n o  special ca re  need  be 
taken  in  reducing  th e  size o f  p run ing  w ounds o n  the 
set o r  in  elim inating  them . T his con ten tion  is dis­
p roved , how ever, by  a  com parison  o f  trees raised  
from  sets p roduced  w ith  and  w ithou t th e  supposedly 
unnecessary care. T he  resu lt o f  such a com parison  
leaves the  m a tte r  beyond  doub t. D efects in  th e  set 
definitely influence th e  tim ber o f  th e  b a t clefts; trees 
from  the  b e tte r sets a re  o f  superio r quality  and  
com m and  a  h igher price.

W hatever m eth o d  is being used, sets o r  roo ted  
p lan ts, p ro p e r cu ltivation  o f  th e  set bed  o r  nursery  
w ill certain ly  p roduce  superio r results. W illow s are  
no to riously  gross feeders and  resen t com petition  
w ith  herbage either fo r w ate r o r  food . G row n  in  
cu ltivated  g round  they will m ake longer and  stronger 
shoots.

C H A P T E R  3 

Planting
Planting Distance

I t  is characteristic  o f  the tree  w illows th a t  they 
grow  well only w hen given p len ty  o f  ro o m  fo r crow n 
developm ent; accordingly, a  very w ide p lan ting  
d istance should  be  adop ted . In  practice  it  is found  
th a t the  best resu lts a re  ob ta ined  w hen there  is a  
space o f  a t  least th irty  feet betw een each tree  in  a  
single row . A s ab u n d an t light is necessary fo r the 
p ro d u c tio n  o f  fast-grow n tim ber, the  p lan ting  o f  
trees in  single o r  doub le  row s is p referab le  to  
assem bling them  in  p lan ta tions. A lthough  a  spacing 
o f  th irty  feet m ay  be  sufficient in  single row s, in  
doub le  row s the trees should  be  p laced a little  w ider 
ap a rt, say thirty-five feet, and  in  p lan ta tio n  fo rm  
still m ore  w idely, u p  to  forty-five feet.

T he  ra te  o f  g row th  depends n o t only u p o n  the 
space availab le  fo r crow n developm ent b u t also  on  
the su itab ility  o f  th e  site. W here the soil is specially 
fertile, w illow  o f  sufficiently fast g row th can  be ob ­
ta ined  from  trees p lan ted  m ore  closely th a n  w here 
cond itions a re  less favourable. O n som e o f  the 
richest sites com plete  freedom  o f  g row th  m ay, 
indeed, p roduce  a  tim ber th a t is n o t qu ite  first-class 
ow ing to  excessively w ide an n u a l rings. Such very 
fertile sites are , how ever, exceptional.

Planting Methods
(1) W ithout M ounds  (P late  10)

U n til recently  the  usual m eth o d  o f  p lan ting  th e  
u n ro o ted  set w as to  rem ove th e  to p  sp it o f  soil w ith

a  spade; a  crow bar o r  ironshod  stake  w as then  
driven in to  th e  soil fo r a b o u t eighteen inches. In to  
the  b o tto m  o f  th e  ho le  thus m ade a  little  fine soil 
w as d ropped  a n d  th e  set then  inserted  and  ram m ed  
firm ly hom e. W hen th e  crow bar is used it is difficult 
to  ensure th a t th e  soil is firmly bedded ro u n d  the 
set; m oreover th e  soil a t  th e  sides o f  the  ho le  is a p t 
to  becom e too  h a rd  an d  firm , an d  there  is danger o f  
the  b a rk  a t  th e  extrem ity  o f  th e  set becom ing to m  
an d  ragged. T his o ften  m akes satisfactory  ro o t 
developm ent difficult, so th a t in dry  seasons recently- 
p lan ted  sets suffer severely. N ow adays th e  holes for 
u n ro o ted  sets a re  m ore  frequently  m ade entirely  w ith 
the  spade; the ex tra  lab o u r requ ired  is found  to  be 
w arran ted  by results, an d  th e  faults referred  to  do 
n o t readily  arise. T he  d ep th  o f  p lan ting  should  be 
sufficient to  keep th e  set qu ite  firm , preferab ly  w ith­
o u t stak ing ; it varies betw een eighteen inches an d  
tw o feet six inches accord ing  to  size o f  set, an d  the 
n a tu re  o f  the  soil.

T he ro o ted  set is p lan ted  by the m ethod  know n as 
p itting , in  th e  sam e w ay th a t fo rest trees a re  often 
p lan ted . A  ho le  is dug  sufficiently large to  tak e  the 
ro o ts  w hen sp read  o u t; its dep th  shou ld  be such th a t 
th e  to p  o f  the cu tting  from  w hich th e  set grew  is no  
h igher th an  the  surface o f  th e  soil, preferab ly  ju s t a 
little  low er. Som e grow ers p lan t m ore  deeply th an  
th is in  th e  belief th a t b e tte r ro o t developm ent is 
thereby  ob ta ined , b u t th e  w isdom  o f  th e  p ractice  is 
questionable.
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(2) M ound  Planting
Som e grow ers are  adop ting  the m ethod  o f  p lan t­

ing in  a  m ound  o f  earth . T his gives sufficient stability  
w ith a  shallow er hole; it provides a  supply o f  well- 
d rained  soil in w hich ro o ting  m ay sta rt, and  it su p ­
presses weeds fo r a t  least the early  stages o f  grow th 
o f  th e  young tree. T his system  is specially suited  to  
localities w here drainage tends to  be inadequa te , o r 
weed g row th  particu larly  rank ; it m ay n o t have any 
advantages w here conditions a re  m ore  favourable. 
T he m ound  should  be sufficiently large to  p reven t 
excessive lack o f  m oistu re  in  a d ry  season; a  d iam eter 
o f  six feet has been recom m ended as a  m inim um .

(3) D irect P lanting o f  Short Cuttings
In  areas hav ing  adequate  soil-m oisture, u n ro o ted  

cuttings a t  tim es have been p lan ted  in situ, w ith  
ap p a ren t success. I t  is p robab le  th a t this m ethod  will 
fail unless the  soil is m oist, fertile, and  k ep t free 
from  weed grow th ; it has n o t yet been adequately  
tested.

Planting Season
U n ro o ted  sets should  be p lan ted  during  the 

m on ths o f  January , F eb ruary  an d  M arch ; it  is 
dangerous to  delay un til A pril unless copious w ater­
ing is possible and  even then  earlier p lan ting  ensures 
b e tte r ro o t developm ent. I t  is found  th a t roo ted  
sets a re  best p lan ted  in  la te  w inter, p referably  in  
F eb ru ary ; a t  this season new  ro o t g row th  begins.

N ew ly p lan ted  trees need p ro tec tion  from  cattle, 
roden ts, etc. Soft shoo ts o n  th e  low er p a r t o f  the 
stem  should  be rem oved by rubb ing  w henever they 
appear. T his should  be  done every tw o o r th ree 
weeks during  the grow ing season; neglect leads to  
th e  young  shoots becom ing w oody, in  w hich case 
p run ing  w ith a knife is necessary and  scars rem ain.

Y oung  sets m ay requ ire  stak ing  fo r the first year 
o r  tw o in o rder to  give them  sufficient rigidity. T he 
b a rk  o f  young  w illows is very tender and  g rea t care 
in  b ind ing  is necessary to  avoid  the developm ent o f 
b a rk  galls. P ads o f  som e suitable m ateria l, such as 
pieces o f  old tyre tubing, m ay be  used to  advantage 
fo r th e  p ro tection  o f  th e  stem  from  ru bb ing  against 
th e  stake, o r from  being constric ted  by the tying 
m aterial.

Manuring and Irrigation
I t  is n o t often  th a t irrigation  o r m anu ring  is carried  

o u t in connection  w ith the cultivation  o f th e  ba t

willow. T here  are , how ever, certa in  exceptions, as 
on  sewage farm s. T he trees a re  p lan ted  along  the 
banks o f  the  ditches th ro u g h  w hich the effluent 
flows; som etim es on  the effluent beds, o r  on  fields 
periodically  flooded. T he w ater supply is thus 
prov ided  by a  period ic  a n d  m ore  o r  less regular 
irrigation . F u rtherm ore , the  effluent beds and  the 
banks o f  th e  su rround ing  ditches a re  subject to  
regu lar m anuring , in  the first case w ith the deposit 
from  the effluent and  in  th e  second w ith  the dredgings 
from  the ditches. P rovid ing  th e  d rainage is sufficiently 
good , th e  rich  m anuring  and  ab u n d an t w ater supply 
m ake the  p ro d u c tio n  o f fast-grow n w illow n o t only 
easy, b u t a lm ost inevitable u n d er free cond itions fo r 
grow th.

M ore  o r less regular m anu ring  occurs also  a long  
the banks o f  canalised rivers. These are  dredged 
periodically  to  clear o u t the  weeds and  silt; the 
dredgings are  often deposited  on  the bank  n o t used 
as a  tow ing pa th , an d  in such cases very fast-grow n 
willow is usually ob tained. O w ing to  the m ain ten ­
ance o f  a  constan t w ater level by the canalisation  
there is alw ays sufficient w ater ■ available in such 
s ituations, once the ro o ts  o f  the trees are  established.

T he app lica tion  o f  farm yard  m anure  a t the tim e 
o f  p lan ting  is n o t uncom m only  p ractised ; the 
advantage lies in  th e  stim ulus given to  the young  
tree  to  m ake good the  dam age done by tran s­
p lan ting  and  to  overcom e th e  resulting  check in the 
grow th. F a rm y ard  m anure  is applied  m ost sa tis­
factorily  in a  w ell-ro tted  cond ition , an d  well m ixed 
w ith  th e  soil. O n som e soils m anu ring  w ith  am ­
m onium  su lphate  during  the sum m er, a t  th e  ra te  o f  
1 lb . p e r tree, has p roduced  a  m arked  response in 
grow th. T he fertilizer is spread evenly over a  fairly 
w ide a rea  a ro u n d  the stem.

O n soils o f  a  light, dry  n a tu re , cu ltivation  m ay  be 
m ade possible, in som e cases, by m eans o f  irrigation , 
w here n o  expensive ou tlay  fo r pum ping , etc., is 
involved. T he w ater is led in to  shallow  ditches 
betw een the row s o f  trees. I t  is w orth  consideration  
w hether, in som e cases w here ru n n in g  w ater is 
p lentifu l, land  w hich has h itherto  been considered 
unsu itab le  m ight n o t be utilised in th is way.

W henever irrigation  is p ractised  th e  g reatest care  
is requ ired  to  m ain ta in  a w ell-regulated an d  con ­
tinuous supply during dry  periods. T he danger o f  
w ater-logging m ust be avoided.
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C H A P T E R  4

Tending
Mulching Young Trees

B efore th e  ro o t system  o f  th e  new ly p lan ted  tree 
has had  tim e to  develop, som e p ro tec tion  o f  th e  soil 
is desirable; this m ay be given easily an d  cheaply 
by  m ulch ing  w ith  cu t herbage o r  such m ateria l as 
d ry  b racken  o r straw . T his serves to  p reven t th e  soil 
d rying ou t, o r  freezing, and  helps to  fo rm  a good 
tilth ; it  serves, also , to  p reven t u ndue  com paction  
o f  the surface. M ulching m ay be con tinued  w ith 
advan tage  during  th e  first year o r tw o o f  th e  life o f  
the  tree, p reventing  in jurious w eed g row th  and  the 
consequen t fo rm ation  o f  adventitious ro o ts  a t the 
base  o f  th e  tru n k ; the m ulch acts also , to  a  certa in  
ex ten t, as a fertiliser. T he  m ulch shou ld  be extensive 
(fou r to  six feet in  d iam eter) ra th e r th an  excessively 
deep. T o o  g rea t a  dep th  m ay keep rain fa ll from  the 
ro o ts  below.

E xperience in  recen t years has clearly ind icated  
the extrem ely h igh  value o f  a  m ulch  in  encourag ing  
qu ick  estab lishm ent and  subsequen t satisfactory  
grow th. N evertheless, it m ay  frequently  h ap p en  in  
the  eastern  counties th a t a  p ro longed  spell o f  h o t 
d ry  w eather occurs in  the la te  spring o r  early 
sum m er o f  th e  year o f  p lan ting . A  grow er should  
in  som e situations be p repared , in ad d ition  to  m ulch­
ing, to  w ater his young  trees to  assist them  over such 
a  period .

Disbudding
D u rin g  th e  early  life o f  a  w illow tree there  is a 

tendency fo r buds to  develop w here la tera l branches 
have been rem oved, these fo rm ing  stem -shoots. In  
o rd e r to  p roduce  tim ber free from  kno ts , a ll shoots 
developing from  such buds m ust be rem oved u p  to  
a  heigh t o f  eigh t feet, before they becom e w oody. 
T h is (P lates 2, 11, an d  12) is done by rubb ing  off 
th e  buds by hand  a t  in tervals o f  ab o u t tw o weeks 
as long  as new  shoo ts appear, w hich is m ostly  during  
the spring  and  early  sum m er. I f  this has been done 
early  an d  often  enough  on  the set in  th e  nursery, 
very few stem -shoots will ap p ea r on  the young  trees. 
I f  stem -shoots a re  neglected, an d  have to  be p runed  
off w ith a  knife, the  developm ent o f  o thers is 
encouraged , and  faults in th e  w ood result. Som e 
grow ers d isbud  a  m uch  greater leng th  o f  stem  than  
eigh t feet; this is unnecessary  and  checks the grow th 
o f  the tree.

Topping the Crown
T he crow n o f  a  tree m ay be left w ithou t any 

p run ing , w ith  entirely  satisfactory  results. Som e 
grow ers ad o p t th e  practice o f  cu tting  o u t the leading

the Trees
shoot, thus preven ting  th e  developm ent o f  a  single 
m ain  stem , w hich is replaced by tw o o r m ore m ain  
branches.

A t least th ree  m ethods o f  “ topp ing” a re  p ractised:
(i) A fter tw o years the  lead ing  sh o o t is cu t back  

a t a  p o in t above 8 feet, (ii) T he m ain  branches o f 
th e  tree  so trea ted  a re  cu t b ack  in  a  subsequent year, 
so th a t a  th ick  head  o f  b ranches is eventually 
p roduced , (iii) T he w hole o f  th e  to p  above 8 feet is 
rem oved, p roducing  a  tree  like a  po llard .

T he fundam en ta l idea beh ind  these p ractices is 
th a t w ood will be form ed in  the bole, w hich w ould 
o therw ise go to  a  co n tinua tion  o f  th e  m ain  stem ; 
this appears doub tfu l and  requires experim ental 
confirm ation . A n o ther reason  advanced  is th a t trees 
so trea ted  presen t less surface to  th e  w ind, b u t as a 
m a tte r o f  fact they fo rm  a  denser crow n, w hich is 
struc tu ra lly  less well adap ted  to  resist a  gale th a n  a 
tree  w ith  a  s tra igh t m ain  stem  an d  slender crow n. 
T his w as clearly show n in th e  severe gales o f  1935, 
w hen topped  trees exhibited a  decided tendency to  
split.

Removal of Branches
Som etim es the grow er p runes his trees to  a 

g rea ter heigh t th an  8 feet (P late  10). T his is a  m is­
taken  practice, add ing  to  the  cost o f  p roduc tion  
w ithou t com m ensura te  re tu rn , lengthening the ro ta ­
tion  an d  reducing the ra te  o f  g row th  and  value o f 
the  tree. P runing  w ounds perm it the  en try  o f 
organism s, w hich cause sta in  an d  decay, a n d  leave 
perm anen t scars, in  the healing  o f w hich an  irregular 
g row th o f  w ood is p roduced  w hich is useless for 
cricket bats.

Cutting Back of Crooked or Damaged Trees
Y oung  trees w hich are  e ither crooked  o r dam aged 

m ay be cu t back  to  g round  level in la te  w inter; the 
strongest o f  the shoo ts w hich develop subsequently  
is then  selected to  fo rm  a  new  stem ; d isbudding  
below  8 feet m ust be practised , as in  th e  case o f sets. 
T his p ractice is n o t free from  objection  because the 
young, tender sh o o t is m ore liable to  frost injury 
than  is a  be tter developed p lan t, an d  is also m ore 
susceptible to  dam age from  weed grow th an d  from  
pests. N evertheless, w hen sets o f  a  b ad  shape have 
been established, cu tting  back in this m anner 
provides a  m eans o f  p roducing  a new stra igh t stem  
free from  defects.

Thinning
T hinn ing  is n o t required  if co rrec t p lan ting  

distances have been adop ted . It is necessary, how ever,
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w here trees have been p lan ted  to o  closely. W here 
th is has been done, th inn ing  should  be carried  o u t 
a s  soon  as possible, while the trees are  still im m atu re  
an d  before there is danger o f  in jury  by suppression  
o f  crow n developm ent, o r interference w ith  the ro o t 
system  o f  those w hich a re  to  rem ain . In  the case o f 
o ld er w ell-established p lantings, it  will be well to  
consider w hether it w ould n o t be m ore  pro fitab le  to  
clear-fell a t once an d  rep lan t, ra th e r th a n  to  th in  
trees if  their crow ns are  so sm all th a t satisfactory  
recovery w ithin a reasonable  period  is im probable.

Fencing
T he bark  o f  young willow is green, tender and  

sw eet, and  is a ttrac tive  to  grazing anim als, especially

horses. M ore  th a n  m ost trees, therefore, willows 
require  p ro tection . In  the  healing  o f  w ounds caused 
by b a rk  injury, defective an d  useless w ood is 
developed w hich can n o t be  m ade in to  bats. N o t 
infrequently  th e  w hole o f  one side o f  a  tree  m ay be 
stripped  o f  its bark , an d  ru ined . R u bb ing  by livestock 
is also in jurious.

A gainst livestock a  strong  fence shou ld  be erected, 
and  m ain ta ined  th ro u g h o u t th e  life o f  the  trees 
(Plates 3 an d  29). T he  tying o f  th o rn s o r  o th er b ru sh ­
w ood ro u n d  the tree tru n k  is usually  ineffectual an d  
som etim es injures the bark . Ind iv idual tree  guards 
are  unsatisfactory , since they h inder prun ing .

C H A P T E R  5 

Damage Caused by Various Agencies
Frost

111 effects due to  bad  clim atic cond itions a re  
usually  b rough t ab o u t by e ither fro st o r d rought. 
In jury  from  o ther factors, such as w ind, lightning, 
o r  sun scorch is m uch  less com m on.

T he indigenous tree  willows are  p robab ly  n o t to  
be regarded  as very fro st susceptible, b u t they m ay 
suffer serious dam age in places w here exceptionally  
severe la te  frosts occur. T his is partly  to  be accounted  
fo r by the facts th a t they are  trees w ith a  long grow ing 
season, and  occupy low -lying land . T he buds begin 
to  b u rs t in M arch , well before the spring frosts are  
over, and , especially on  young shoots, grow th 
con tinues un til the  end  o f  the  sum m er. D am age to  
th e  leaves, flowers an d  young  shoots is undoubted ly  
o f  com m on occurrence. I t  was, fo r exam ple, w ide­
sp read  a fter the “ b lack thorn  w in ter” o f  A pril, 1933. 
T h is was an  early  season, and  over th e  w hole o f  the 
so u th e rn  p a r t o f  E ngland  b a t willows suffered from  
in jury  to  catk ins, young  leaves, an d  to  som e ex ten t 
to  soft, developing shoots. T here can  be n o  d o u b t 
th a t  a  severe d ie-back o f  the twigs can  occur in  this 
w ay, b u t it does n o t seem to  be  usual. In  the severe 
M ay frosts o f  1935, fo r instance, little  dam age was 
rep o rted  o n  willow.

O nce the w illow stem s have form ed rough  b a rk  
they are  n o t usually  susceptible to  fro st dam age, b u t 
stem s w ith sm ooth , green b a rk  m ay be affected very 
seriously. T he dam age done varies in  appearance 
acco rd ing  to  th e  severity o f  th e  injury.

T he less severe injuries, th a t can  be seen externally , 
resu lt in the dea th  o f  the o u te r tissues o f  the sm ooth , 
g reen  bark  on  young  stem s. T he  dead  b a rk  cracks

and , as a  result, rough  patches develop (P late  18) 
w hich m ay be  large o r sm all, and  w hich sim ulate  in  
appearance  th e  n o rm al rough  b a rk  w hich w ould  
develop la ter. T his abno rm al rough  b a rk  m ay be 
conveniently  called “ fro st”  bark . I f  th e  in jury  takes 
p lace after new  w ood has s ta rted  to  form , a  “ fro st 
ring” will occur a t th e  beginning o f  th e  an n u a l ring, 
beneath  the fro st bark . A  fro st ring  is a  zone o f 
discoloured  tissue w hich develops in  th e  w ood, 
ow ing to  frost injury.

F ro s t b ark , in itself, does little  dam age to  the 
tree, b u t w here it occurs frost canker is alw ays liable 
to  develop. T his canker does n o t ap p ea r to  be 
com m on, b u t it is very w idespread a n d  som etim es 
causes severe in jury. I t  is m ost dangerous du ring  the  
first few years a fter p lan ting , w hen th e  m ain  stem  
is sm all. Soil conditions ap p ea r to  be very closely 
connected  w ith  susceptibility to  th is type  o f  in jury , 
an d  in  a ll th e  really severe cases so fa r exam ined the 
soil has been unsu ited  to  good  g row th , chiefly ow ing 
to  lack  o f  drainage, b u t som etim es also  because o f  
poverty . T rees grow ing on  good  soil an d  escaping 
in jury  m ay be  ad jacen t to , an d  on  m uch  th e  sam e 
level as, those severely cankered.

C anker is m ost com m on w ith in  six to  e igh t feet 
o f  the g round ; th a t is, on  th e  p a r t  o f  the tree w hich 
is o f  m ost value com m ercially . Sets m ay  be affected 
w hile still on  th e  stool, a n d  low  stoo ls a re  m ore  
liable to  th is type o f  in jury  th a n  a re  po llards. I t  is 
characteristic  o f  fro st canker th a t th e  p a r t  o f  the 
stem  n ea r to  a  bu d  o r  side b ran ch  is particu larly  
liable to  in jury  an d  frequently , b u t n o t necessarily, 
th e  dam age is confined to  sm all a reas a ro u n d  such
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places. B ecause frost canker develops early  in  the 
life o f  th e  tree, localities in  w hich it occurs badly are  
so o n  discovered. A lm ost invariably  they a re  low  
lying an d  usually  ill d rained . O ften  little  can  be done 
to  m itigate  the conditions prevailing, w hich usually 
arise  from  cold  a ir  collecting in  a hollow , o r on  low, 
fla t areas. I t  will be found , how ever, th a t the  effective 
d ra in ing  o f  the soil, w here this is feasible, reduces 
th e  am o u n t o f  dam age, o r so im proves conditions 
fo r g row th  th a t the  injury is o f  m uch less conse­
quence.

Sun Scorch
Y oung  trees som etim es suffer from  sun scorch, 

especially w hen larger ones w hich previously shaded 
them  are  felled. A  long strip  o f  b a rk  is killed on the 
so u th  side o f  the tree, w hich is thus rendered  useless 
fo r b a t w illow  tim ber; som etim es th is m ay  take  p lace 
early  in  th e  year, frequently  du ring  A pril. T his type 
o f  injury is n o t com m on. T here  are  no  rem edies fo r it 
b u t to  avoid  the sudden exposure o f the stem s o f 
young  trees o r  to  p lan t them  in  such a  position  th a t 
they receive full sun ligh t from  the  beginning.

Fire
W ith  willows the m ain  risk o f  heavy loss from  fire 

is in  set-beds. D u rin g  spells o f  p ro longed  h o t w eather 
a fter m id-sum m er in the eastern  counties the u n d er­
grow th m ay  becom e very dry  an d  com bustib le. Set- 
beds situa ted  n ea r highw ays w here it is u sual to  b u rn  
th e  hedge an d  grass trim m ings, o r  w here th e  public  
m ay have easy access, a re  m ost in danger. T he  young  
shoo ts on  the stools are  particu larly  tender an d  are 
easily killed by fire; b u t o lder stem s an d  even trunks, 
because o f  the ir relatively th in  bark , can  be seriously 
in jured . In  such situations cu ltivation  betw een the 
stoo ls, in any  case very desirable, is a lm ost essential. 
W illow  trees, b o th  young  and  old, grow ing alongside 
ditches bo rdering  highw ays a re  occasionally  badly 
dam aged  by fire runn ing  th ro u g h  the herbage.

Wind
W ind does n o t cause any appreciab le  dam age, as 

a rule, b u t occasional instances o f  w ind-throw  occur. 
A  very shallow  ro o t system , such as w ill be induced 
by im perm eable  sub-soil, o r by a  very h igh  w ater- 
tab le , predisposes trees to  th is danger. E xposure  to  
sa lt-bearing  w inds from  th e  sea shou ld  be avoided.

Unsuitable Soil Conditions
G iven am ple space the tree’s ra te  o f  grow th, and  

to  som e ex ten t its general freedom  from  disease, 
depend  o n  th e  cond ition  o f  the soil. T he  b a t willow 
appears  to  have a  very ad ap tab le  ro o t system , it  is 
deep ro o ted  o r  shallow  ro o ted  accord ing  to  the 
cond itions prevailing. T he dep th  to  w hich its roo ts 
develop is p robab ly  con tro lled  chiefly by the  w ater 
level an d  aera tio n  o f  the soil; th e  better aera ted  the

soil, th e  deeper the ro o ts  go. W ith in  lim its it does 
n o t m a tte r w hether the ro o t system  is shallow  o r  
deep; in e ither case good health  m ay be m ain ta ined ; 
th e  im p o rtan t p o in t is th a t ro o tin g  conditions shall 
be reasonab ly  constan t. M uch  disease is due to  
excessive variation  in  soil conditions, an d  its tru e  
cause is often  overlooked  because o f  the difficulty, 
o r im possibility, o f  observing the sta te  o f  hea lth  o f 
the roo t. Even w hen the crow n is n o t obviously 
unhealthy , b ad  roo tin g  cond itions a re  frequently  
responsible fo r a  slow  ra te  o f  grow th. M uch o f  th is 
ill-health  take  the fo rm  o f  period ic  dying back  o f  
the sm aller roo ts. W ith in  lim its, an d  if  confined to  
a  p a r t o f the fine roo tle ts, th is m ay  be regarded  as a  
n o rm al phenom enon ; only in  excess does it becom e 
patholog ical. I t  is p robab le  th a t parasites a re  
associated w ith  th is type o f  disease, b u t it  is certa in  
th a t its developm ent is m ade possib le by the adverse 
sta te  o f  the soil. N o th in g  is m ore im portan t, there­
fore, th an  to  realise w hat conditions a re  necessary 
to  m ain ta in  a healthy ro o t system . Shortly  sta ted , 
these are :— good aera tion , and  an am ple b u t n o t 
excessive w ater supply, w hich is also reasonably  
co n stan t. M uch incorrect p lan ting  is done because 
grow ers do no t realise this, o r  w rongly estim ate the  
cond itions th a t prevail in the soil o f  th e  site chosen. 
G ood  d rainage is generally th e  key to  im provem ent.

D ie-back m ay be p roduced  in trees grow ing e ither 
on  to o  dry soils o r on  those w hich a re  too  w et. 
Such soils a re  avoided by w illow grow ers. Sites occur, 
how ever, w here there is sufficient w ater in an  average 
season, bu t n o t du ring  a  d ry  one; exam ples o f  th is 
are  found  w here a gravel o r sand  overlies a clay. 
T he opposite  cond ition  m ay  occur w here the soil is 
w ater-logged in a  w et season. In  bo th  cases d ie-back  
o f  the ro o ts  follow s the occurrence o f  the u n fav o u r­
able condition . T he rem edy lies in  b e tte r d ra inage; 
in the case o f  the drier site th is allow s th e  ro o t system  
to  extend m ore  deeply during  an  average season , 
and  to d raw  its w ater supply from  a  g rea ter dep th  
during  a  dry one. O n the  w etter site, d rainage 
rem oves the  surplus w ater an d  prevents the ro o ts  
being suffocated in  w et seasons.

W here trees are  thus in juriously  affected by u n ­
favourab le  conditions, and  th e ir v igour is reduced , 
infection by fungi is particu larly  liable to  occur. 
O ne o f  th e  m ost com m on parasites is th e  honey 
fungus, Arm illaria mellea, w hich a ttacks th e  ro o t 
system , o ften  killing th e  tree. Fungi infecting  the 
crow ns o f  trees, u nder such conditions, a re  com ­
m only  n o t vigorous parasites, an d  usually  cease 
the ir a tta ck  if th e  adverse physical causes are  
rem oved, as already  indicated.

Spray Damage
W ith  th e  in troduc tion  an d  extended use d u ring  

recen t years o f  ho rm o n e  weedkillers, there  has been
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a  good deal o f  dam age to  willows grow ing on  the 
leew ard side o f  sprayed fields. T he dam age is usually  
m ainly  to  the foliage. O ne case is know n, how ever, 
o f  a  tree approach ing  m atu rity  having been killed 
ou trigh t, w hen the residues from  a sp rayer w hich 
w as being cleaned o u t by the stream  side, were 
em ptied  on its roots.

D iseases o f Unknown O rigin
A  num ber o f  patho log ical phenom ena develop in 

willows, the cause o f  w hich is a t p resen t unknow n. 
O f these the m ost serious is the defect know n as 
“ s ta in” , “ b a r s ta in ” , o r “ butterfly  m a rk ” . This 
appears as a  dark , ho rizon ta l b a r  across th e  bat; 
b row n wings o f  ra th e r lighter sta in  go o u t from  the 
sides o f  the b a r (P late 17). In  a  stand ing  tree the 
position  o f  any large pa tch  o f  stain  in  the w ood is 
show n by th e  presence o f a swelling o r slight b u rr  
on the bark . This bu rr is usually  cracked horizon tally . 
If the stem  is su itably  split an d  cross cu t, the sta ined 
w ood shows as a  sector o f  the  transverse section  
(P late 20), bu t it extends only fo r a sh o rt d istance up 
and  dow n the tree. T he dead  b a rk  in th e  b u rr  is 
th icker than  norm al (Plate 19) and  the o u te r surface 
o f the  w ood is slightly sunken. A t the beginning o f 
each an n u a l ring, w ith in  the cen tra l b a r o f  the stain , 
there  is a zone o f abno rm al tissue consisting  largely 
o f  w ood parenchym a. O pposite this b a r o f  sta in , and  
also opposite the ab n o rm al w oody tissue, the live 
b ark  is exceptionally th in , ow ing to  th e  fact th a t 
parts  o f  the living tissues have been killed each year. 
T he dying o f  the bark , in  this way, seems to  corres­
po n d  w ith the fo rm ation  o f the abno rm al tissue a t 
the beginning o f  the annual rings. Som etim es the 
in jury  is m ore severe than  has been described, and  
th e  cam bium  is killed instead  o f  being stim ulated  to  
fo rm  ab n o rm al w ood. In  this way hidden cankers 
arise, the presence o f  w hich can n o t usually  be 
recognised from  the outside (P late 20). I f  the bark  
is stripped  off a  stained stem , the hollows w here the 
stain  occurs can be seen. In  a  bad  case these can  be 
very num erous, fa r m ore so th an  the burrs, which 
only occur outside the larger stains.

T he exam ination  o f  stained trees show s th a t in 
m ost cases this defect appears a t po in ts in the callus 
o f  p run ing  o r o ther w ounds. T hough  it usually  arises 
w here there  has been an  injury, it does n o t seem 
necessary fo r its developm ent th a t any definite w ound  
should  occur. C ertain ly  the continued  fo rm ation  o f 
the sta in  takes place w ithou t there being any fu rther 
w ound. O ne expects to  find m ost stain  in localities 
subject to  early and  la te  frosts; there is no  present 
p ro o f th a t fro st is its cause, bu t the ana tom y  o f  the 
in jured  tissues suggests this.

T he cause o f the d isco loration  is due to  killing and  
brow ning  o f  the m edullary ray cells, and  the diffusion 
o f  colouring  m atte r from  them . T he ray cells a re

killed w ith in  th e  d a rk  cen tra l b a r only; the  brow n 
w ings ap p ea r to  be form ed by th e  stain ing  o f  the 
cell w alls w ith  the  co louring  m atters th a t diffuse from  
the  rays.

U n til th e  cause o f  sta in  is know n w ith certain ty , 
con tro l m easures can n o t be suggested w ith  com plete 
confidence. T he m ost im p o rtan t th ing  is to  avoid  
p run ing  w ounds o n  th e  stem  o f  th e  set; even the 
p run ing  o f  one-year-old  branches is dangerous. 
W herever rough  b a rk  form s undu ly  early, and  especi­
ally in sm all patches a ro u n d  buds, twigs o r w ounds, 
stain  is to  be expected. T he early fo rm ation  o f  rough  
b a rk  is usually , if n o t alw ays, caused by frost, and  
a p a rt from  th e  avoidance o f  recognisably frosty  
sites, fro st is to  be countered  chiefly by good drainage 
and  stim ula tion  o f  grow th.

Som e grow ers consider th a t certa in  stra ins o f  the 
cricket b a t w illow  are  specially susceptible to  sta in . 
C areful enquiry  has prov ided  n o  confirm ation  o f  
this; it  is a  m atte r w hich can  only be determ ined by 
experim ent.

B acterial D iseases: W aterm ark  Disease
T here  is one im p o rtan t bacteria l disease o f  the 

tree  w illow; this is the so-called “ w aterm ark  disease” 
(D ay 1924, D ow son 1935) w hich is caused b y  Bacter­
ium salicis D ay. I t  is w idespread th ro u g h o u t the 
counties o f  Essex, Suffolk, H ertfo rd sh ire  and  N o r­
folk, being especially p revalen t in  the first three. A  
very sim ilar if  n o t identical disease on  S a lix  alba, has 
been described in  H o lland  (L indeijer 1932). W illows 
w ith sta in ing  in  the w ood characteristic  o f  w aterm ark  
disease w ere observed in A ustria  in  1945.

D iseased trees m ay be recognised in the la tte r  p a rt 
o f  M ay, o r  in June, by the presence o f  w ilted and  
brow ned leaves on  one o r m ore  branches. Som e­
tim es, b u t only rarely, the w hole o f  the crow n is 
affected. T rees a ttacked  in  previous years have a 
p a rt o f  th e  crow n dead  (P late 13) and  ap p ea r to  be 
stagheaded. O n cu tting  th rough  an  affected b ranch , 
the typical sta ined appearance  o f  the diseased w ood 
is seen (P late 14), and  from  th is, in  freshly affected 
specim ens, bacteria l slim e exudes. Insects are  
p robab ly  the chief agents fo r carry ing  disease, 
a lthough  th is has never been proved. T rees o f  all 
ages and conditions m ay becom e diseased, a lthough  
old trees seem to  be m ore frequently  a ttacked . 
W ate rm ark  disease occurs in set-beds and  so sets 
carry ing the bacterium  m ust be regarded  as a m eans 
o f  dissem ination.

T he only m ethod  o f  con tro l know n, up to  the 
present, is the felling and  destruction  o f  the trees. 
T his should  be done as soon  as th e  disease is 
recognised; the tops should  be b u rn t and  the larger 
parts  split up  and  allow ed to  dry  ou t. O rders fo r the 
destruction  o f  diseased trees a re  a t  p resent in force 
in Essex, Suffolk, and  parts  o f  H ertfo rdsh ire  and
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M iddlesex, th e  princ ipal w illow -grow ing counties. 
(See A ppendix , p .31.) T here  is evidence from  large 
estates, w here such destruction  has been carried  o u t 
fo r som e tim e, th a t it  is an  effective m eans o f  keeping 
the  disease in check.

T he cricket b a t willow, S a lix  alba  var. caerulea, 
is th e  m ost susceptible tree; it  is also th e  m ost 
num erous an d  valuable tree th ro u g h o u t the affected 
area . S a lix  fragilis, an d  the hybrid  x S a lix  viridis are 
rarely  a ttacked .

F o r  a fu ller accoun t o f  this disease, see F orestry  
C om m ission Leaflet 20, W aterm ark Disease o f  the 
C ricket B a t Willow  (H .M .S .O . p rice 2d.)

Fungal D iseases

D iseases affecting the R oot
T he only im p o rtan t p arasite  know n in th is connec­

tion , is the honey fungus, Arm illaria mellea  (Vahl) 
Q uel. (B rooks, 1953). Trees a re  usually  a ttacked  
w hen estab lished  and  o f  som e size. They do n o t 
invariab ly  die; indeed p a r t o f  the ro o t m ay be killed 
w ith o u t the crow n being visibly affected. D ying trees 
com e in to  lea f in the  spring, bu t fail to  develop the 
full foliage. W hen th e  b a rk  is rem oved a t the base, 
th e  th ick  w hite m ycelium  o f  the fungus m ay be seen, 
an d  if  the soil is dug  up , the long black bootlace-like 
rh izom orphs m ay be found . As the tree dries out, 
rh izom orphs develop u nder th e  bark . T he brigh t 
o range-b row n  to ad sto o l type fructifications appear 
a t  o r  n ear the base o f  the tru n k : they are , how ever, 
n o t infrequently  absent.

T he usual m eans o f  con tro l recom m ended are  the 
g rubb ing-ou t o f  the roo ts o f  dead  trees, o r  the 
excavation  and  rem oval o f  the affected ro o ts  o f  those 
still living. In  ac tua l practice  it  is very difficult to 
excavate th e  w hole o f  an  infected ro o t, an d , ap a rt 
from  the n o t inconsiderable cost, th e  a ttem p t is n o t 
alw ays effective. T here  is p robab ly  no  d irect m eans 
o f  co n tro l available; losses m ay, how ever, be reduced 
o r avo ided , if  it is rem em bered  th a t the fungus m ay 
be unab le  to  kill a  tree unless th e  w ay is p repared  
by adverse cond itions affecting its health . U sually  
these conditions a re  to  be found  in  the soil; trees 
a re  m ost liable to  be affected w here d rainage is bad 
o r  th e  soil is to o  dry. Such b ad  cond itions usually  
prevail in term itten tly ; a t o th er tim es healthy  grow th 
is qu ite  possible. In  the con tro l o f  th e  honey 
fungus it is therefore  m ost im p o rtan t th a t, in any 
a rea  p lan ted , special a tten tion  should  be paid to  the 
soil cond itions and  in particu la r to  p ro p e r drainage.

Sets p lan ted  soon  after the rem oval o f  an  infected 
tree, o r in soil w here the fungus has recently  been 
active, a re  frequently  killed. A n  in terval o f  som e 
years before rep lan ting  is suggested in such cases.

Diseases affecting the B ark
A  fungus, Cytospora chrysosperma (Pers.) Fries,

com m only  found  on  dying twigs an d  branches, will 
colonise an d  rap id ly  kill b ack  any tree th a t is in  a 
seriously w eakened cond ition . I t  is, thus, the  com m on 
fungus on  newly p lan ted  sets suffering from  d rough t 
and , in  very dry  years, it appears on  th e  crow ns o f 
large trees. T his fungus p roduces m inu te  black spots 
(fructifications), bu ried  in  th e  b ark , from  w hich 
orange-co loured  spore-threads a re  ex truded , especi­
ally in dam p w eather du ring  the la te r m on ths o f  the 
year. T here  is no  evidence th a t it is ever a  v iru lent 
p aras ite  on  vigorous trees; the rem oval o f  un fav o u r­
able conditions, e.g ., by copiously w atering  during 
d rough t, usually  stops the disease.

B lack canker, ascribed to  Physalospora miyabeana  
Fukush i, a ttacks the leaves an d  the ends o f  the 
young  twigs; it m ay  spread dow n the petio le from  
th e  lea f and  cause a  canker on  the stem . I t  has been 
n o ted  chiefly in connection  w ith  osier willows, on 
w hich m uch dam age m ay be caused. M ateria l o f  the 
tree willows has occasionally  been received bearing  
this type o f  dam age. B at willows o f  som e size are 
rarely  affected to  any extent, bu t in set nurseries 
occasional severe a ttacks m ay occur. Spraying w ith 
B ordeaux  M ixture  in  the spring has been recom ­
m ended to  p reven t infection. Very sim ilar d ie-back 
o f  leaves and  cankers on  willow rods o r sm all 
branches are  also caused by Fusicladium salaci- 
perdium  (All. and  T ub .) T ub ., M arsonina salicicola 
B res. and  C ryptom yces inaxim us (F r.) R ehm .

In  practice  these diseases are  very difficult to  
distinguish, an d  there is inevitably a  g rea t deal o f 
confusion betw een them . Severe a ttacks on  tree 
willows in  B rita in  ap p ea r to  be o f  ra re  occurrence. 
D iseases affecting the Leaves

N o  serious fungal leaf diseases o f  tree  willows 
have been recorded. Insects ap p ea r to  a ttack  leaves 
fa r m ore severely th an  fungi.

A  num ber o f  ru s t fungi o f  the genus M elam psora  
a ttack  w illow leaves, p roducing  sm all yellow 
pustules, an d  eventually  causing th e  leaves to  w ither 
and  fall, b u t they ap p ea r to  be rare  on cricket bat 
willows.

W ood-rotting Fungi
In the Standing Tree. B at willows do n o t as a  rule 

suffer from  hea rt ro t. T his is p robab ly  because they 
a re  grow n on  a  very sh o rt ro ta tio n , in m ost cases, 
and  the decay has n o t tim e to  develop. In  trees o f 
ab o u t eighteen years o f  age o r m ore, h ea rt ro t has 
been observed, how ever, extending in to  the tru n k , 
b o th  from  the crow n an d  the ro o t. O f those fungi 
w hich en ter th rough  dead  branches in th e  crow n, 
only Tram etes sitaveolens (L inn.) F r., a  fungus w hose 
fructification , w hen fresh, sm ells o f  aniseed, has 
been observed as a  cause o f  hea rt ro t in a  young 
unpo llarded  tree. In  o lder trees an d  in po llards this 
fungus and  also Fomes igniarius (L inn.) F r. and
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Polyporus sulphureus (Bull.) F r., com m only occur; 
doubtless a  num ber o f  o ther species m ay  also  be 
found.

H ea rt ro t  occurring  h a lf  way up  th e  tree, w ith  b o th  
to p  an d  b o tto m  rem aining sound, has been repo rted  
as a  com m on occurrence in  ta ll trees grow n too  
closely together.

In  the C left while Seasoning. I f  the stacking o f  
clefts during  seasoning is done p roperly  there  is little  
o r no  loss from  fungal infection. Som etim es clefts 
a re  found  in  w hich a  p o rtio n  o f  h ea rt ro t has been 
included; u nder dam p conditions b o th  ro ttin g  and  
sta in ing  fungi m ay be present. T he value o f  b a t willow 
w ood depends so m uch on its good appearance , as 
well as up o n  its freedom  from  w eakness ow ing to  
decay, th a t care is usually  tak en  to  see th a t seasoning 
conditions a re  good. I t  is som etim es found  necessary 
to  tre a t th e  clefts, w hile seasoning, w ith  d isinfectant, 
to  preven t th e  developm ent o f  stains.

Mechanical Injuries
W ounds o f  any k ind  are  liable to  cause defects 

in  the tim ber. M echanical injuries a re  chiefly o f  
th ree types: those caused by prun ing , by farm

im plem ents an d  by anim als. A s show n in  a  previous 
section  large w ounds resu lting  from  p run ing  m ay  be 
avoided by p ro p er care  in  th e  cu ltivation  o f  sets, 
a n d  so should  n o t occur. In  practice, how ever, it 
m u s t be adm itted  th a t m ost w ounds actually  en ­
coun tered  have the ir orig in  in  prun ing . In ju ry  from  
ag ricu ltu ral im plem ents m ay  be prevented  by the 
erection  o f  su itab le  fences o r  o th e r m eans. P ro tec tion  
from  an im als m ust be provided. W hen sets are 
p lan ted  in , o r  very n ear to  a  hedge, th resh ing  by 
the bushes is often  sufficient to  cause sm all in juries 
to  the b ark , w hich reduce the quality  o f  the tim ber.

Treatm ent o f  Wounds 
I f  w ounds occur they should  be trea ted  to  ensure 

rap id  healing an d  th e  p revention  o f  decay. T o rn  
b a rk  should  be cu t o ff close to  th e  stem  w ith a  sharp  
knife to  avoid fu rth er tearing . E xposed w ood m ay be 
trea ted  w ith a  good  lead  p a in t, w hich is one o f  the 
best m aterials. G rafting  w ax can  be app lied  to  sm all 
w ounds, and  there a re  a  num ber o f  o th er p repara tions, 
such as b itum inous pain ts, o n  the m arke t w hich m ay 
be used. O ne o f  the objects sough t is to  cover the 
w ound  com pletely w ith a  sm ooth  w ea ther-p roo f 
surface, w hich will n o t crack.

C H A P T E R  6 

Insect and Other Pests
Insect pests o f tree  willows can  be d iv ided in to  tw o 
w ell-defined groups, (a) those  feeding u p o n  the 
leaves, o r  causing galls o n  th e  m ain  stem , branches 
o r  shoo ts and , (6) those  burrow ing  in  th e  w ood itself.

Leaf Feeders and Gall Makers

D icranura vinula L ., th e  puss m o th , is a  large, 
th ickset insect w ith  a  fluffy o r  dow ny body , the 
g round  co lour o f  w hich is grey w ith  d a rk e r bands 
on th e  abdom inal region. T he w ing sp read  is 2.5 to  
3 inches, and  the general co lou r is grey, the w ing 
veins stand ing  ou t yellowish o r blackish. T he eggs 
a re  laid  in M ay an d  June  on  th e  leaves o f  w illow  or 
poplar. They m ay be laid  singly, o r in g roups o f tw o 
o r  three. T he caterp illars, w hich ap p ea r a few days 
la ter, an d  feed un til Septem ber, a re  green, have a 
pale  brow n head , and an  a rea  o f  pu rp lish  brow n 
covering th e  back, the edges o f  w hich a re  m arked  
w ith  a  yellowish line. T he body is hum ped  a t the 
th ird  segm ent behind the  head , and  a t  the h ind  end  
there  are  tw o long tubes w hich are  elevated w hen the 
crea tu re  is a t  rest. These tubes can be extended o r 
w ithdraw n a t will. P up a tio n  takes place in  a  cocoon 
m ade o u t o f bark  and  w ood chips, the  cocoon being

firmly attached  to  a b ran ch  o r  sim ilar suppo rt. 
P u p a tio n  actually  takes p lace in  th e  spring, the 
caterp illars passing the w in ter in  the  cocoon. T he 
life-cycle m ay occupy tw o years in  certa in  cases. 
T he full-grow n caterp illars a re  tw o inches long  and  
easy to  see; h an d  picking is therefore  an  easy m ethod  
o f  con tro l in th e  case o f  young  p lan ta tions. A rsenical 
sprays can  also be used during  th e  feeding season, 
b u t these should  be app lied  w hen the caterpillars 
are  young.

T he larvae o f  thp buff-tip  m o th , Phalera bucephala 
L ., som etim es partia lly  defoliate o ld  and  young  trees 
o f  cricket b a t willow. D am age is usually  m ost 
severe on  young  trees and  is aggravated  by the 
gregarious feeding h ab it o f the larvae. These colonies 
o f  larvae orig inate from  clutches o f  eggs deposited 
on  the undersides o f  the leaves by the fem ale m oths. 
T he m oths, w hich m easure ab o u t 2% inches in wing- 
span , have greyish silver forewings w ith a p rom inen t 
buff-coloured sp o t a t  the tips. T he caterp illars are 
yellowish in colour, w ith black long itud inal lines, 
an d  a re  covered in hair.

W illow  sawfiies (Croesus and  N em atus) belong to  
th e  fam ily T en th rcd in idae  (H ym enoptera). T heir 
caterp illars differ from  those o f  the Lepidoptera  in



Plate 1. Cricket bat willows showing hab it o r  grow th and correct spacing.
Forest ry Contmission
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Plate 7. Pollards o f crack  willow. Sa/ix fragilis. N ear Tham e, 
O xford.

L. Clinkurd

Plate 8. U nsuitable waterlogged site. The set is crooked 
and the young shoots have no t been rubbed off. 

Nazcing, Essex.
J. Durtt D a w

Plate 9. G ood  site, properly fenced against livestock, but 
trees too  closely planted. N ear Chelm sford, Essex.

J. Hurt I Duvy
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P la it 14. Branches showing typical m arkings 
o f  w aterm ark disease.

F m n i O s fn rd  Forestry  A / i ’w / f r f f  No, l i t ,  by  
< o u rie \y  o f ihe Clarendon F rtxs

Plate 15. Cleft show ing clusters or small 
knots, know n as grape m arks.

A, C lin ka rti

Plate 16. Bar stain associated with pruning 
w ounds.

L. A. CUnkartt



late 17 (left). W illow cleft show ing ba r stain in the 
>wcr half, butterfly m ark  above, and small knots in 
ic centre. Plate 18 (right). Set injured by frost. In the 

long w ound the bark has been killed.
L. A, Cfinkni

Plate 19. Burr on stem  giving rise to  ba r stain under­
neath. This defect follows an old pruning wound, 

indicated by the c ircular m arks.

L. A. CUnkard

Plate 20. Section through burr, exposing stain  and 
hidden canker.

L. A Clink  rt rd



Plate 21. “ Pith fleck” o r “ speck” dam age on face o f  cricket bat. P late 22. 
W illow stem  showing swelling caused by the gall fly, Rhabdophaga (Cecidomyia) 
laliciperdu. The exit holes of the flies can  be seen dotted  about over the central

portion  o f the stem.
L. A, Clink an t



Plate 23. Stocks of newly-cut 
clefts seasoning in the open. 
G rea t Lcighs. Essex.

h ort '.i rrs ■ C i nt w t i.M ion

Plate 24. Stacks o f shaped clefts 
seasoning in the open.
G reat Leighs, Essex.

Forestry Commission





— — — —

Plate 26. Three stages in cricket bat m anufacture, the rough willow cleft, the cleft 
sawn to  shape, and the finished bat.

Fort'st PrvdtH7.v R m a rc h  Laboratory
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Plate 33. D iagram m atic drawings o f bracteoles and ovaries, and 
photographs o f female calk ins, o f:—

A x S a lix  v ir id is  v a r . e lyens is .

fl x Salix viridis var. albescens.
C  Salix alba var. caenilea.
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possessing a  g rea te r n u m b er o f  pro-legs on  th e  
abdom ina l segm ents. W hen  feeding, they also  have 
th e  h ab it o f  curling  the body either over the ir heads, 
o r  ro u n d  the  p lan t below  them . M any  o f  th e  ca te r­
p illars a re  conspicuous on  accoun t o f  th e ir bright 
co loration .

Croesus septentrionalis L . This sawfly m easures 
£ inch  in  length , and  has a  w ing span  o f  i  inch. 
T he  general co lou r is black, som e o f  th e  abdom inal 
segm ents being reddish  yellow. T he tib iae an d  first 
ta rsa l jo in ts  o f  th e  h ind  legs a re  b ro ad  an d  flattened. 
T he  ca te rp illars a re  greenish yellow, w ith  b lack  
patches, and  m easure one inch  in  length . T hey a ttack  
th e  lea f m argins an d  feed w ith  th e  h inder p o rtio n  o f 
th e  body  raised  in  th e  air. T he species is often 
ab u n d an t locally, and  a ttacks p o p la r an d  hazel as 
well as willow.

N em atus salicis Lep. T his species defoliates willow 
in th e  sou th , an d  the  ad u lt is easily recognised by 
its b rig h t orange-co loured  abdom en. T he ca te rp illar 
m easures one inch in  length, w ith a sh in ing  black 
head ; th e  first p a r t o f  the body, and  the las t segm ent, 
a re  redd ish  brow n to  orange, an d  th e  rest o f  the 
body  is b luish green. T he eggs a re  la id  o n  th e  u nder­
side o f  the leaves, an d  the young  caterp illars feed in 
com panies a t  th e  lea f edges. T hey feed from  July to  
O ctober, an d  occur on such species as S a lix  alba , S. 
fragilis, and  S . caprea. T he  pupa  lies in the soil in  a 
brow nish  black cocoon.

These sawflies are  m ost in jurious to  nu rsery  p lan ts 
and  young  trees. T he  caterp illars a re  only slightly 
a ttacked  by b irds on  accoun t o f  th e  distasteful 
fluids w hich they eject from  certa in  abdom inal 
g lands. P arasitic  insects som etim es effect a  certain  
am o u n t o f  con tro l.-H an d  picking o f  eggs o r larvae 
can  be  practised , o r spray ing  can  be em ployed. T he 
ca te rp illars are  susceptible to  an  arsenical spray  w hen 
in  the young  stage.

L eaf-feeding beetles (Chrysomelidae). Tw o species 
a ttack ing  willows a re  w orthy  o f  no te  though  neither 
is know n to  a ttack  th e  cricket b a t w illow:

Galerucella lineoja F . These beetles m easure one- 
fifth o f  a n  inch in  length , and  are  straw  yellow  w ith 
occasional d ark er m arkings on  th e  w ing covers. 
T hey h iberna te  u n d er dead  b ark , in  old posts, o r 
u nder vegetable refuse. In  the w in ter they  can  endure 
a  considerable am o u n t o f exposure to  w et conditions. 
T hey lay th e ir eggs in  M ay and  early  June. These 
a re  w hite and  lie conspicuously  on  th e  term inal 
leaves o f  the  shoots. T he larvae a re  p len tifu l by th e  
end  o f  June. They pu p a te  in  the soil, an d  th e  second 
b rood  em erges during  the  first week o f  A ugust. 
Both a d u lt an d  larva feed on  th e  willow, a ttack ing  
buds, leaves and  stem . T he adults devour th e  w hole 
lea f u p  to  th e  m idrib , th e  larvae skeletonise the 
leaves, eating  epiderm is and  m esophyll. Severe a ttack  
entails com plete defoliation . T he insect is often  a

severe pest o f  baske t w illows, a n d  th e  follow ing 
sprays are  recom m ended: D D T  em ulsion; n ico tine 
o r  py re th rum  spray  o r  dust. T he  spray  should  be 
applied  in  early  Ju n e  w hen th e  larvae  a re  young. 
T he  insect a ttacks S . triandra  an d  its varieties.

Phyllodecta vitellinae L . T he ad u lt beetle is sm aller 
th a n  G. lineola, ob long  oval in  shape, and  bronze  
green in  colour. T he beetles h iberna te  in  a  sim ilar 
m anner to  th e  la tte r  species. T hey em erge from  
h iberna tion  from  A pril to  th e  end  o f  M ay, and  feed 
fo r a  certa in  tim e before  pairing . Egg-laying begins 
a t  the end o f  M ay an d  lasts un til th e  th ird  w eek o f  
June , unless in te rrup ted  by adverse w eather cond i­
tions. T he w hite eggs a re  la id  in  batches o f  10 to  
30, on  the  undersides o f  the leaves. E ach  beetle lays 
from  200 to  300 eggs. T he eggs ha tch  in  ab o u t a 
fo rtn igh t, an d  the young  larvae feed in  com panies 
fo r a  period  o f  15 to  25 days, w hen they a re  full 
grow n. They are  typical chrysom elids, w ith well- 
developed legs, an d  th e  body covered w ith regu lar 
row s o f b lack , spiny, chitinized (horny) areas, som e 
bearing  glands, w hich secrete a fluid w hich affords 
efficient p ro tec tion  against sprays. T he pu p a l stage 
is passed in the soil and  lasts tw o weeks, the second 
b ro o d  appearing  in the second w eek o f  A ugust. 
T he  g reatest am o u n t o f  ad u lt dam age is done a t 
this tim e. T he adults a ttack  th e  term inal shoots, 
and  bushy grow th results. They feed m ostly  on  the 
u pper surface o f  the leaves. In  late seasons they often  
do m uch dam age by feeding on the unopened  buds. 
T he larvae skeletonise the low er lea f surfaces. 
C on tro l is difficult, as n a tu ra l enem ies a re  unknow n, 
and  pyre th rum  em ulsion is only effective against the 
young larvae. L ead arsenate , com bined  w ith  an  
efficient spreading agent, kills th e  larvae, an d  deters 
th e  adu lts from  egg-laying.

W illow s vary  in  susceptibility  to  a ttack . M uch  
dam age is done to  som e o f  the osiers. S . frag ilis  is 
only  very slightly affected an d  cricket b a t willow 
is n o t a ttacked  a t all.

T he weevil Curculio (Balanobius) salicivorus Payk. 
also feeds on  willow an d  has been show n experi­
m entally  to  be capable  o f  tran sm itting  Bacterium  
salicis in to  a  healthy  willow, presum ably  by the 
punctures it  m akes on  the term inal p a rt o f  young 
shoots.

T he follow ing gall-m aking species a re  w orthy o f  
note . Rhabdophaga terminalis Lw ., th e  b a t willow 
gall m idge, is a  sm all fly belonging to  th e  d ip terous 
fam ily C ecidom yidae. T he larvae a ttack  the term inal 
leaves, curling and  w rinkling  them , thus preventing 
p ro p er unfolding. T he gall (P late  22) is reddish  a t 
first, b u t tu rn s black la ter. B lister galls also  occur on 
th e  m idribs. A ttacked  term inals cease to  grow . The 
insect chiefly a ttacks the b a t willow, and  m ay cause 
serious dam age. W here sets a re  grow n, fo rm ation  
o f  side shoo ts on the young  rods a t heights betw een
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7 and  10 feet constitu tes one fo rm  o f  dam age. This 
o ften  occasions considerable financial loss. T he 
activities o f  Rhabdophaga resarea Lw ., the E u ropean  
rose tte  willow gall m idge, also resu lt in  the p roduc­
tion  o f  a  term inal gall w hich causes cessation  o f 
term inal g row th an d  the fo rm ation  o f  la tera l shoots.

O ne o f  the m ost com m on sawflies is the  bean gall 
sawfly, N em atus  (Pontania) proxim us  Lep. T his gall 
is redd ish  and  occurs on  the leaves. T he ad u lt lays 
her eggs on  the willow leaves in M ay and  the larvae 
a re  full grow n in the galls by the end  o f  June. They 
cu t their w ay o u t o f  the gall an d  pu p a te  in  a  b ark  
crevice n ear the g round , a  second brood  appearing  
la te r in th e  sum m er. T he species is com m on on S. 
trlandra, S . alba, and  S . fragilis, an d  occasionally  
th e  w eight o f  the galls is responsible fo r b reaking 
sm all branches.

M ites o f  the genera Phyllocoptes and  Eriophyes 
d eform  th e  ca tk ins o f  willow and  cause hypertrophy  
o f  th e  reproductive organs. T he  floral bracts are  
enlarged, adventitious buds developing a t their 
bases, th e  w hole form ing a  “ w itch’s b ro o m ” type 
o f  gall.

Wood Borers
T he sm all p o p la r longhorn  beetle, Saperda  

populnea  L., belonging to  the co leopterous fam ily 
C eram bycidae, is be tter know n as a bo rer in  po p la r 
shoots, on w hich it causes galls. T he beetle m easures 
a lm ost h a lf  an  inch in length, an d  is yellowish grey 
in co lou r w ith th ree long itud inal yellow stripes on 
the p ro tho rax , and  three o r fou r spo ts o f  the sam e 
co lou r on  the w ing covers. T he eggs are  laid in slits 
cu t in the bark  o f  young branches, each o f  w hich 
produces a  horseshoe-shaped scar. In  the case o f  the 
w illow there is little o r no gall fo rm ation , b u t the 
young  stem s are  w eakened a t the po in t o f  a ttack , 
and  breakage often occurs there. T he larva is w hite 
o r  yellowish w hite, w ith a  dark  brow n head, and  
th ree pairs o f rud im en tary  legs on the tho racic  seg­
m ents. It m akes its first tunnels u nder the bark , bu t 
soon enters the w ood, finally penetrating  to  the pith . 
T he life-cycle lasts tw o years. T he larvae a re  m uch 
sought a fter by w oodpeckers, and  are  also attacked  
by insect parasites.

Cryptorhynchus lapathi L ., the  pop la r an d  willow 
borer, belongs to  the fam ily C urcu lion idae, the 
beetles having the head  prolonged  in to  a  sn o u t o f 
varying length  w hich is h idden from  view w hen the 
insect is a t rest, as the nam e Cryptorhynchus denotes. 
T he insect m easures from  -J- to  % inch in length , is 
elongate-oval in shape, and  has the body densely 
clo thed  w ith black scales, interm ingled w ith long, 
black bristles. T here is a  band o f  pale, p ink ish  scales 
a t the tip  o f the w ing covers; these are  repeated  a t the 
base o f  the w ing covers, on  the  underside o f the 
p ro tho rax , and  on p a rt o f  the legs.

T he beetles h ibernate  in  the w ood, em erging in  
spring  to  lay eggs in  punctu res m ade by their sn o u t 
in  the bark . T he larva is a  yellowish w hite, legless 
g rub , w ith a  curved body, the head  being d a rk  
brow n. T he first tunnels a re  m ade ju s t below  the 
bark , and  the tunnel in the w ood m easures from  
2 to  4  inches in  length. T he pupal cham ber lies a t 
the end  o f  the tunnel in  the w ood. T he life-cycle lasts 
from  one to  tw o years. T he rem oval an d  destruction  
o f  infested stem s is the best m easure o f  con tro l, bu t 
in the case o f  valuable trees, carbo lineum  em ulsion 
has been recom m ended as giving efficient results. 
T he beetle som etim es dam ages the b a t willow, an d  
is suspected o f  being an  agen t fo r the sp read  o f  
vascular bacterial disease.

T he larvae o f the w oodw asp X iphydria prolongata  
G eoffr. (dromedarius F .) bo re  in  the tim ber o f  elm , 
w illow, and  pop lar, and  C allan  has show n th a t th is 
species is definitely associated  w ith  th e  b a t willow 
a n d  th a t it  is m ore  com m on th an  w as previously 
th o u g h t to  be the  case. T he w oodw asp  does n o t 
a ttack  living trees b u t oviposits only in  recently 
dead  b u t still green tim ber. T he  eggs a re  deposited 
beneath  the b a rk  in  sm all clutches in  Ju ly  and  the 
em ergent larvae bore  in to  the  tim ber to  a  d ep th  o f  
1 to  2 inches. T he life cycle is an  an n u a l one, a  new 
b ro o d  o f  adu lts being p roduced  in  th e  follow ing 
sum m er.

Arotnia m oschata  L ., th e  m usk  beetle, belongs to  
the  fam ily C eram bycidae, and  has received its 
p o p u la r nam e on  accoun t o f  th e  m usk-like od o u r 
em itted  by the adu lt, w hich m easures a b o u t 1 inch 
in  leng th , an d  varies in co lou r from  sapph ire  to  
peacock  green. Its larva is yellowish w hite, w ith  a 
d a rk  brow n  head , an d  is found  b o ring  in willow 
stem s to  w hich it  som etim es does considerable 
dam age. T he insect is often  locally ab u n d an t an d  the 
adults are  in flight during  th e  m on th  o f  Septem ber.

T he w illow w ood m idge, H elicom yia  saliciperda 
D u fo u r, is a  tiny fly, less than  \  inch in  length. In  the 
spring it lays its orange-yellow  eggs, chain-w ise, on 
the bark  o f  willow branches. T he larvae, w hich are  
yellow o r o range red , bo re  in to  the b as t region, and  
overw inter there. T he dam age is covered a t first by 
the th in  b ark , b u t this soon  breaks u p  leaving the 
punctu red  sapw ood exposed. T he  pu p ae  are  b righ t 
yellow, and  lie in the sam e cham bers as th e  larvae. 
Successive a ttacks g radually  extend th e  in jured  
area , an d  the stem  is o ften  encircled by the scar. 
D am age is usually  m ost severe on  trees grow ing on 
p o o r  soil, such trees show ing p o o r foliage and  bark  
discoloration . D estruc tion  by cu tting  and  burn ing  is 
the best con tro l m easure, b u t th e  app lica tion  o f  a  
lim e w ash to  in ju red  trees w ill d iscourage egg- 
laying. M any w illow species a re  a ttacked .

T w o insects are  associated  w ith “ speck” o r  “ fleck” . 
These term s are  app lied  by the trad e  to tim ber
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dam age in  willow. T his dam age is widely d istribu ted  
an d , accord ing  to  som e observers, is m ore com m only 
found  w here the soil is sandy. T his association  is so 
m arked  th a t m erchants often  refuse to  buy trees 
which have grow n on  such soil. T he occurrence o f 
this defect is, how ever, n o t inevitable, as perfectly 
clean trees a re  often  produced  on soils o f  this type, 
and  the in jury  is found  in trees grow ing on soils o f  a 
very different character. Exam ples o f  the la tte r  are, 
th e  F en  region by the R iver W issey, w here the soil 
is F en  peat w ith only a little  sand, and  the banks o f 
th e  R iver T er in  Essex w here th e  soil is an  alluvial 
loam  b u t n o t o f  a sandy type.

O ne o f the insects suspected o f  giving rise to  
speck is the d ip terous cam bium -m iner, D izygom yza  
carbonaria Z ett., the  larvae o f w hich tunnel in the 
cam bium , their tunnels being covered over by suc­
cessive w ood rings, an d  leaving specks o r  m arks 
in the w ood ; an o th e r is D izygom yza  barncsi 
H endel, w hich tunnels in the cam bium  o f  basket 
willows. T his insect has been studied  by H . F . B arnes 
o f  R o tham sted , w ho calls a tten tion  to  the  fact th a t 
infected stem s are  a ttacked  by bacterial ro ts w hich 
induce cankerous grow ths. This species can also 
a ttack  b a t willow. Speck is a form  o f  dam age which 
occurs on  m any species o f  willows.

T he goat m oth , C o s s iis  co s s u s  L ., is one o f  the 
largest B ritish m oths, w ith a  w ing span  in the 
fem ale o f  3.5 inches. T he fore wings are  pale brow n, 
m ottled  w ith ashy grey, and  show  irregular tran s­
verse, d ark  co loured  streaks and  m arkings. T he h ind 
wings a re  greyish brow n. T he abdom en  is grey w ith 
w ell-m arked rings o f  a lighter colour. T he eggs are  
laid  in Ju n e  and  July a t the bases o f  the trees. The 
ca terp illar, w hen fully grow n, m easures over 3 inches, 
has a  dark  brow n head, the dorsal surface o f the 
body purp lish  brow n, and  the rest o f the body flesh- 
co loured . T he first p a rt o f its life is spent boring 
betw een the bark  and  w ood, after w hich it enters the 
w ood. T he tunnel in the w ood is irregu lar and  the 
du ra tio n  o f  the larval life varies from  2 to  4 years 
according to  locality and  o ther conditions. T he pupal 
stage is passed in a cocoon m ade o u t o f  w ood chips 
a n d  excrem ent; the cocoon m ay lie in the w ood, o r 
in the soil a t the base o f the tree. D am age to  willow 
by this species is often o f  a tran sito ry  n a tu re ; when 
severe, the dam age is im p o rtan t as it involves the 
basal po rtion  o f the trunk .

Zeazera pyrina  L., the  leopard  m oth , is also a 
large species, the w ing span o f the m oth  being 2 to 
3 inches. T he species is easily recognised by the while 
w ings, m arked w ith dark , bluish black spots. T he 
ca terp illar, m easuring from  1.5 to  2 inches w hen fully 
grow n, is yellowish w hite, w ith a  dark  spo t on the 
dorsal surface o f  the head, the first tho racic  segm ent, 
an d  the last abdom inal segm ent. T he eggs are  laid 
on the stem  and  branches from  June to A ugust. The

cate rp illa r bores first u nder the bark , an d  then  w ithin 
the w ood, m aking  a  vertical tunne l 6 to  8 inches 
long. T he life-cycle varies from  2 to  3 years, an d  the 
dam age usually  affects the crow n an d  branches ra th e r 
th an  the m ain  stem .

C learw ing m oths are  easily recognised by their 
tran sp a ren t wings. T he species w hich a ttacks willow 
is the h o rn e t clearw ing, Sesia  (Trochilium) apiform is 
Cl., an  insect w ith a  w ing span  o f  1.5 inches, and  a 
yellow  an d  black  schem e o f  co lo ra tion  w hich gives 
it  a  m arked  resem blance to  a  ho rne t, especially in 
respect o f  the b lack  an d  yellow  band ing  o f  the 
abdom en. T he ca te rp illars tunne l in the b ark  and  
sapw ood a t th e  tree  base and  in  the roo ts, th e  life­
cycle lasting  fo r a t least tw o years. T he insect is well 
know n also as an  enem y o f  pop la rs  an d  w hen a ttacks 
a re  severe large trees m ay  be  killed.

D estruc tion  by cu tting  and  burn ing  o f  infested 
stem s is usually  th e  only possib le con tro l m easure 
fo r w ood borers. In  th e  case o f  species like th e  ho rnet 
clearw ing, w hich burrow  in th e  roo ts , the la tte r  also 
m ust be destroyed. V aluable trees w hich have been 
a ttacked  m ay have sm all pieces o f  po tassium  o r 
sod ium  cyanide inserted in to  th e  tunnels. This 
m ethod  o f  poisoning the larvae is, how ever, ted ious 
an d  th e  substances used m ust be hand led  w ith care. 
Parad ich lo robenzene is an o th e r fum igant w hich has 
been recom m ended. I t  is crystalline, insoluble in 
w ater, and  non-poisonous. I t  volatilises slowly 
betw een 55 and  75 degrees F ah r., bu t m ore  rapid ly  
a t h igher tem peratures. T he v ap o u r is heavy, hence 
it is a  valuable fum igant fo r use against species w hich 
bore  in the basal p o rtions and  ro o ts  o f  the tree.

O ther Insect Pests
Cinara saligna G m elin , is a  large, d a rk  brow n 

aphid , som etim es repo rted  as dam aging  willow. T he 
insect clusters in colonies on the stem  and  branches. 
These colonies som etim es m easure over 1 foo t in 
length an d  several inches in  b read th . They are  com ­
posed o f  w inged an d  wingless form s, and  a feature 
o f  the a ttack  is the large am o u n t o f  honey-dew  
produced  by them . T his, falling up o n  the foliage, 
a ttrac ts  num bers o f  w asps, w hich feed greedily 
upon  it. T he  insect a ttacks m any species o f  willow 
bu t in varying degrees. Som etim es the dam age is 
confined to  d isco loration  and  p rem atu re  leaf-fall; a t 
o ther tim es, how ever, w illows m ay be killed and  
there a re  records o f  trees 30 to  40 feet in height 
succum bing to  a ttack . T he w ood is often  sta ined  a 
d ark  brow n co lou r a t the places w here the insects 
have been feeding and  this dam age in osiers ru ins 
the rods for the purpose  o f basket-m aking. T he 
insect is usually spasm odic in its appearances, being 
very a b u n d an t in som e seasons and  practically  absen t 
in others. C olonies have been found  on trees infected 
w ith w aterm ark  disease.



18 F O R E S T R Y  C O M M I S S I O N  B U L L E T I N  17

Chionaspis salicis L ., th e  willow scale, o ften  form s 
a  th ick  covering on  the b a rk  o f  the stem  an d  branches. 
T he scales, w hich a re  w hite, a re  o f tw o k in d s ; those 
o f  the fem ale insects a re  b road  an d  pear-shaped , 
those o f  th e  m ales elongate  an d  parallel-sided w ith 
a  cen tral, raised  keel. T he presence o f  this species 
in  q u an tity  is indicative o f  ill health , p robab ly  
ascribab le  to  o th er m ore fundam enta l causes th an  
th e  a tta ck  o f  th e  insect.

Damage by Animals
T his subject has already  been m en tioned  in the 

section on  fencing. P ro tec tion  against ca ttle  an d

horses is qu ite  essential, fo r a  few m inutes grazing 
o r  ru bb ing  can  undo  years o f  careful m ain tenance 
a n d  prun ing .

D am age by rabb its  can  be  prevented  by sleeve 
netting , b u t this m ust be very carefully pad d ed  a t 
th e  to p , lest i t  chafe the stem , and  rem oved long  
before  it  s ta rts  to  strangle the tree. Voles norm ally  
a ttack  ju s t below  th e  surface, so th a t netting  is o f  
no  value. Som e o f the repellants now  on the m arket, 
n o tab ly  B one Oil, a re  effective b u t only if  renew ed 
from  tim e to  tim e, an d  a re  certainly m uch  less likely 
to  dam age the  tree than  netting , w hich w ould also 
in terfere  w ith  pruning.

C H A P T E R  7 

Character and Uses of Willow Timber
T he willows, together w ith  the closely re la ted  poplars, 
p roduce  a  w ell-defined g roup  o f  tim bers, ligh t in 
weight, fairly easily cleft, an d  able to  resist consider­
ab le  shock  w ithou t splintering. S a lix  alba var. 
caerulea, th e  cricket b a t w illow, p roduces th e  m ost 
valuable tim ber o f  any o f  the  num erous native 
willows (A non. 1941); b u t o thers, no tab ly  S . frag ilis  
and  the hybrid  x S . viridis, a re  m ore  w idely d is tribu ted  
an d  p rov ide a  certa in  am o u n t o f  tim ber an d  large 
quantities o f  poles.

T he follow ing a re  th e  general characters o f  willow 
tim ber. T he  w ood is so ft an d  light, th e  average 
w eight w hen freshly felled being a b o u t 44 lb . per 
cub ic  foo t, an d  w hen a ir d ry  (approxim ately  15 per 
cent, m oisture  conten t) ab o u t 28 lb. T he  w ood o f 
w ell-grow n cricket b a t w illow  is appreciably  ligh ter 
th a n  th a t o f  o th er sorts; its w eight com m only  varies 
from  21 to  26 lb . per cubic fo o t in  the  a ir d ry  condi­
tion . W illow  tim ber is stra igh t-gra ined  (P late 26) and  
o f  fine and  even texture. T he sapw ood is a lm ost 
w hite an d  the heartw ood  red-brow n; th e  co lo u r o f 
the  heartw ood  varies considerably , and  is n o t a  
reliable m eans o f  distinguishing betw een different 
willows. T he an n u a l rings a re  d istinct o n  all clean- 
cu t transverse surfaces, except n ear the cen tre  o f  the 
tree. T he  boundary  o f  th e  an n u a l ring  is m arked  by 
a  fine b u t d istinct light-coloured line o f parenchym a, 
on  the outside o f  a  d a rk  band  o f  sum m er-w ood. 
T he  pores (vessels in  cross-section) a re  sm all, hard ly  
to  be seen by the  naked  eye, num erous, and  occur 
singly, o r in  sh o rt rad ia l g roups o f  2-4; the ir size 
an d  d is tribu tion  a re  even (“ diffuse-porous” type) 
except th a t they a re  sm aller n ea r the o u te r edge o f 
the annua l ring. O n long itud inal surfaces th e  vessels 
app ea r as fine lines. T he  rays a re  very fine and  
num erous, and  usually  ind istinct even w ith  a  lens.

T o  the eye o f  the expert, w illow  is easily d is­
tinguished from  o th er w oods, w ith  the possible 
exception o f  pop lar. In  p o p la r the heartw ood  is often  
streaked  w ith  grey, b u t in  som e species, e.g. P. 
canescens, it  can  be red-brow n, so th a t th e  distinction  
from  willow, by co lour alone, is n o t alw ays reliable. 
T here  a re  also  slight anatom ical differences which 
d istinguish willow from  p o p la r w ood.

T hose used to  handling  b a t w illow  tim ber can 
generally recognise the w ood o f  S . alba  var. caerulea 
w ith  reasonable certa in ty  by its appearance  and  
m anner o f  w orking. I t  is difficult, how ever, to  po in t 
to  any  one featu re  o f  clear d iagnostic  value, and  to 
describe th e  characteristic  behav iour o f  the w ood 
u nder various tools. Som e m icroscopic features m ay 
possibly be o f  value, b u t a t  p resen t th e  separa tion  
o f  the w ood o f  the  various willows by this m eans is a 
m a tte r o f  uncertain ty .

U n d er cond itions favourab le  fo r the p roduc tion  
o f  b a t willow th e  annua l rings m ay exceed one inch 
in w id th ; th e  average grow th-ra te  o f  selected trees 
exam ined a t th e  F o res t P roducts R esearch  L ab o ra ­
to ry , Princes R isbo rough , was, how ever, 2{- - 3 
rings per inch. F o r  ba ts  o f  the best quality , sapw ood 
only is used, an d  it  is desirable to  p roduce  as g reat 
a  w id th  o f  th is as possible w ith  an n u a l rings up  to  
one inch wide. G enerally  speaking the  g rea ter the 
ra te  o f  g row th the w ider is the  sapw ood; in  trees 12 
to  18 years o ld  th e  w idth  o f th e  sapw ood m ay exceed 
8 inches.

W ood  o f  the last-fo rm ed an n u a l ring , i.e. the 
o u te rm ost layer o f  th e  sapw ood, is o f  in ferio r quality  
to  the  inner sapw ood, a t  least in  th e  case o f  trees 
w hich have been sum m er-felled, an d  it  is u sua l fo r 
this o u te r layer to  be rem oved in  th e  process o f  
m anufactu re . Besides being distinguishable by its
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b righ ter shade o f  w hite, this layer con ta ins an  
abundance  o f  starch , w hich renders th e  w ood liable 
to  a tta ck  by L yctu s  beetles. T he  practice  o f  rem oving 
th is o u te r p o rtio n  before the b a t clefts a re  stacked 
fo r seasoning has, therefore, the added  advantage 
o f  reducing th is type o f  insect dam age (W ilson, 1933).

In  th e  trad e  it is recognised th a t the best quality  
o f  b a t tim ber is ob ta inab le  only from  one so rt, the  
tru e  cricket b a t willow, S a lix  alba var. caerulea. 
T he  w ood o f  the crack  willow, S a lix  frag ilis, is 
unsu ited  fo r bat-m aking. O f th e  num erous hybrids 
betw een these tw o, and  possibly o th e r species, little  
is know n except th a t, so far, th e ir w ood  has been 
found in ferio r in  quality . I t  is used fo r th e  m an u ­
facture o f  low -priced bats, toys, etc.

A lthough  there  are  m any uses to  w hich willow 
tim ber m ay be p u t, th e  m anufactu re  o f  cricket bats 
is th e  m ost im p o rtan t an d  should  determ ine th e  
policy o f the grow er an d  the type o f  tree  he  raises; 
the best p a r t o f  the tree is taken  fo r this, an d  the 
rem ainder has to  be used  fo r o th e r purposes. T he 
im portance  o f  finding ad d itiona l ou tle ts fo r w ood  
n o t su itab le  fo r cricket ba ts shou ld  be recognised.

O nly a  sh o rt length  o f  th e  bole is su itab le  fo r 
cricket ba ts and  th e  best quality  is o b ta ined  only 
from  the low est “ ro u n d ” . W illow  logs a re  saw n in to  
sections variously know n as “ ro u n d s” , “ ro lls” o r  
“ bo lts”  o f  2 feet 4  inches in  leng th ; th e  cross-cutting  
is usually  done im m ediately a fter th e  tree  is felled; 
only  th ree  o r  fo u r rou n d s are  cu t from  each  log. 
O w ing to  th e  in feriority  o f  th e  tim ber fu r th e r up  the 
stem , grow ers do  n o t keep the trees clean o f  branches 
fo r m ore  th an  seven o r a t m ost ten  feet from  th e  base. 
T he w ood on  th e  sou th  side o f  a tree is considered 
b e tte r th an  th a t on  the north .

I f  the w ood has to  be sen t som e d istance to  the 
m anu factu rer it  m ay  be despatched in  th e  ro u n d , bu t 
frequently  it is sp lit in to  clefts on  th e  spo t. T he clefts 
a re  m ade  by splitting  th e  rou n d s rad ially  w ith a  
wedge, o r  axe, an d  a  m aul. O n the  o u te r tangen tia l 
surface the  clefts a re  a b o u t inches w ide; som e 
eigh t pieces can  be ob ta ined  from  a  ro u n d  o f  11 
inches quarter-g irth , overbark  m easurem ent, depend­
ing p artly  on  freedom  from  shakes o r  o th er defects.

T he rad ia l cracks o r shakes w hich com m only 
app ea r in  th e  end  o f  a  ro und , thus p rov ide places 
dow n w hich sp litting  m ust take  place, an d  the 
num ber o f  clefts ob ta inab le  from  a  ro u n d  m ay be 
p artly  decided by  them . T he  b a rk  is rem oved an d  
th e  sp lit clefts a re  roughly  shaped  either w ith  axe 
o r  saw ; they a re  then  stacked  in th e  open fo r 
seasoning (P lates 23 an d  24). T he  stacks a re  bu ilt up 
on  w ooden  foundations, th e  clefts being laid  criss­
cross on  each  o ther, usually  in pairs, w ithou t any 
intervening “ stickers” . A t th e  end  o f  ab o u t twelve 
m on ths the  clefts a re  p laced u nder cover, in  a  shed 
w ith open ends; they rem ain  there  fo r ab o u t three

m onths, w hen they are  ready  fo r w orking-up. T he 
w hole o f  the seasoning is norm ally  carried  o u t in  the 
m anufactu rers’ yards.

D efects have a lready  been described in  th e  sections 
on  patho logy  an d  insect pests, an d  only  b rie f refer­
ence to  those  w hich specially affect th e  u tilisa tion  o f 
th e  tim ber need be m ade  here. Som e defects are  
ev ident in  the  stand ing  tree, o thers only w hen the 
tree is felled; o thers again  do  n o t reveal them selves 
un til the  tim ber has been sp lit in to  clefts. Incidentally  
this explains the function  o f  th e  m iddle-m an o r 
m erchan t, from  w hose stock  the  b a t-m ak er can 
select the best quality  fo r h is purpose.

D efects no ticeab le  in  th e  stand ing  tree  include 
w ounds an d  snags, ind ica ted  by irregularities in  the 
bark , an d  by h o rizon ta l cracks w hich a re  evidence 
o f  sta in  (P late 19). T rees from  w hich branches have 
been p runed , an d  those  w ith  bu ttress roo ts , a re  
likely to  p roduce  defective w ood. G ro u p s  o f  sm all 
k n o ts  know n as “ g rape” (P late  15) an d  b its o f  
“ trap p ed  b a rk ” (P late 16) due  to  w ounds w ith healed 
surfaces, o ften  cause rejection  o f  clefts o therw ise 
quite sound. W hen the ra te  o f  g row th  has been either 
excessively slow  o r  extrem ely fast, o r  has been 
irregu lar, th is is show n in  th e  w id th  o f  th e  rings, 
ind icating  an  in ferio r quality  o f  w ood. Speck o r 
p ith  fleck (P late  21) is an o th e r serious defect w hich 
only  show s itself a fter felling; it  is caused  by insects 
boring  in  th e  living tree; the  borings becom e filled 
w ith  “ frass” , w hich tu rn s brow n  an d  produces 
streaky  d iscoloration .

T he  qualities m ost desired a re  lightness, resilience, 
streng th  o r  toughness, w hite co lo u r th ro u g h o u t, 
silkiness o f  texture, and  straigh tness o f  grain . Som e 
o f  these qualities a re  dependen t on  ra te  o f  grow th, 
w hich in  tu rn  is affected by soil an d  situa tion . T he 
ra te  o f  g row th  shou ld  be sufficiently rap id  to  p roduce  
n o t m ore  th a n  tw o an n u a l rings p e r inch. Som e 
buyers ob ject to  willow grow n on  sandy  o r b lack  
fen soils as these a re  particu larly  associated  w ith the 
occurrence o f  p ith  fleck. F lin ty , gravelly o r  heavy 
clay soils a re  regarded  as seldom  capab le  o f  p ro d u c ­
ing th e  best class o f  w ood.

I t  is difficult fo r ba t-m akers to  define precisely the 
characteristics o f  good  tim ber. S trength , from  this 
p o in t o f  view, im plies toughness a n d  ability  to  w ith ­
s tan d  th e  com pression to  w hich th e  surface o f  the 
b a t is subjected  in  m anufactu re . Very so ft w ood  is 
com pressed to o  easily an d  is liable to  sp lin ter in 
p lay; very h a rd  w ood requires a  g rea ter force of 
com pression an d  is liable to  sp lin ter in  the m aking. 
O ne o f  th e  difficulties o f  w illow  cu ltiva tion  is to  
p roduce  w ood w hich has a  p ro p e r balance o f  
m echanical qualities. S traightness o f  g rain  is im ­
p o rta n t; curving o r w avy grain  adversely affects the 
p lay ing  quality . S traigh tness o f  g rain  is determ ined 
by th e  stra igh tness o f  th e  set from  w hich th e  tree
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has been grow n. T he light co lou r preferred  fo r the 
best ba ts  can  only be ob ta ined  from  sapw ood, and  
sapw ood o f  sufficient w idth  presupposes a  reason ­
ably fast-grow n tree.

V arious factors affect the prices o f  b a t w illow. A  
grow er know n by experience to  p roduce  consistently  
good tim ber free from  faults tends to  a ttra c t buyers 
and  to  com m and  good prices, w hereas o th er grow ers, 
an d  even w hole districts, w here experience has been 
less satisfactory , tend  to  be  avoided. T he first o r 
v irgin cu t in  any p a rticu la r lo t o f  trees usually 
ob ta ins a higher price th an  the trees cu t subsequently , 
p robab ly  because it has been faster grow n.

Prices vary to  such an  ex ten t from  year to  year 
an d  from  place to  place, th a t it  is considered in ­
advisable to  quo te  firm  figures here. A s a very 
general guide, it m ay be said  th a t prices o f  th e  order 
o f  £5 per tree  are  frequently  paid  fo r well-grow n 
trees o f 48 to  56 inches in girth.

A  grow er w ho is know n to  have only the righ t 
so rt o f  willow on  his estate, com m ands the confidence 
o f  buyers because the quality  o f  his tim ber w ill be 
un iform , prov ided  it show s no  blem ish o r defect; 
buyers can  afford, therefore, to  offer him  the top  
price. A lthough  buyers con tinue  to  pu rchase from  
grow ers w ho have m ixed stocks, it is know n th a t they 
pay  low er prices in  such cases.

In  the m anufactu re  o f  bats, the seasoned and  
roughly  trim m ed cleft m ay be w orked  alm ost 
entirely  by hand , o r m ay be p repared  largely by 
m achinery. In  th e  la tte r  case th e  cu tting  o f  th e  face, 
and  to  a  g reat ex ten t the shap ing  o f  the back, are 
done by revolving knives, against w hich the b a t is 
passed. T he face and  sides a re  left slightly th icker 
and  w ider than  the final size and  are  finally reduced 
by com pression beneath  a  roller, th is com pression 
being applied  in three stages to  avoid  dam aging the 
w ood. T he process is com pleted  by sand-papering. 
T he hand le  is m ade u p  o f  square pieces o f  cane glued 
together and  is fitted in to  the b a t before it is shaped. 
A  very close fit is m ade, so th a t it is extrem ely 
difficult to  pull a  properly  fitted handle  o u t o f  a  bat, 
even if  it is n o t glued in. T he final balancing  is 
alw ays done by hand  and  is the m ost skilful opera­
tion  in the w hole process: it is done by shaving the 
back. T he shap ing  o f  the hand le  and  th e  finishing 
processes are  then  carried  o u t; a fter m ark ing  and  
polishing, the b a t is ready fo r sale. M uch  o f  the skill 
o f  the m aker lies in p roducing  bats o f  a  p ro p er w eight 
and  balance: balance is especially im portan t. The 
w eight o f  the finished b a t varies from  2 lb. 2 oz. to  
2 lb. 7 oz. (P late  26).

O ther Uses o f Willow
W illow  w ood is tough , and  there  is a  tendency to  

w oolliness in  w ork ing  if it is converted  w hile green. 
I t w orks easily and  well when seasoned, b u t in

p lan ing  and  dressing the edges o f  cu tting  tools 
shou ld  be th in  and  sharp . I t  has w earing qualities 
w hich cause it to  den t, ra th e r th a n  sp lit o r  b reak , 
u n d er rough  usage. I t  is light in  w eight, capable  o f  
tak ing  a good  polish, is w ith o u t objectionab le 
o d o u r o r  ta in t and  free from  resinous m atter.

T he bo ttom s o f  carts, barrow s, w agons, and  lorries 
a re  frequently  m ade o f  willow, w hich is also used to  
som e ex ten t as w eather-board ing  fo r barns. I t  m akes 
good  flooring, especially w hen in  places subject to  
heavy w ear. I t  is su itable fo r b rak e  blocks for 
vehicles fitted w ith steel wheels o r tyres an d  is 
su itab le  fo r crates, barrels, boxes, honey-com b 
fram es, an d  o ther con ta iners fo r foodstuffs, also 
fo r such dom estic utensils as knifeboards.

I t  is em ployed in  the m anufactu re  o f  tru g  baskets 
fo r gardeners, fo r saddle-trees, shoe-lasts, clogs, and  
bent-w ork. T here  is a  sm all b u t steady dem and  for 
the w ood o f  S . alba var. caerulea fo r artificial lim bs, 
o n  accoun t o f  its com bined lightness and  toughness. 
I t  readily  gives a fine surface w hich can be sta ined 
a n d  polished, o r given a sm ooth  coating  o f  enam el. 
T oy-m anufactu rers use qu ite  sm all sizes. I t  is also 
used fo r b ro o m  and  brush  heads an d  fo r skittle, 
po lo , coco-nu t shy, and  o ther balls w hich are  
subjected  to  h a rd  knocks. C harcoal o f  fine texture 
m ay be produced  from  it.

M ateria l from  po llarded  trees o f  S a lix  frag ilis  
(P late  7) cleaves easily; this species is grow n to  
prov ide  the  poles w hich a re  m ade in to  gate 
hurd les, crates, baskets, w oven garden  hurdles, 
sieve rim s an d  hoops fo r slack cooperage. T he 
m ateria l is used also fo r stakes; fo r th is pu rpose  it 
is desirable th a t the b u tt shou ld  be trea ted  w ith 
creosote, as w illow  is n o t du rab le  in co n tac t w ith  the 
g round.

W illow  w ood o f  good quality  is also accepted  for 
th e  m anufactu re  o f  m atches, m atch  boxes and  chip 
baskets.

A n ou tle t o f  som e im portance  to  the grow ers o f 
cricket bats, w hich has recently  been developed, is 
fo r th e  m aking  o f pu lp  b o th  for fib re-board  a n d  
paper. F o r  th is pu rpose any  reasonably  sound  w ood 
is accep tab le; it need n o t be stra igh t o r  o f  a  large 
d iam eter, an d  therefore  b ranchw ood  o r  stem s 
rejected  fo r b a t m anufactu re  are  su itab le  (P la te  25). 
P u lp  mills th a t take  willow are  s itua ted  in  the 
L ondon  a rea  and  in M onm outh , an d  th e  value o f 
the m ateria l justifies tran sp o rt w ithin a  rad ius o f  one 
h u nd red  miles from  those centres.

F o r  m ost o f the uses suggested above willow and  
po p la r a re  o f equal value, since b o th  tim bers have 
approxim ately  the sam e qualities.

V eneer Packages
P robab ly  the  m ost im p o rtan t o f  these uses is the 

p ro duc tion  o f veneer con ta iners (chip baskets,
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punnets , etc.) fo r m arketing  soft fru it, an d  saladings. 
A ll these con ta iners a re  m ade from  veneer ob ta ined  
by the ro ta ry  peeling o f  ro u n d  tim ber. I t  is the 
ability  o f  this veneer to  stand  bending  a t righ t angles 
w ithou t b reaking, th a t m akes w illow so su itab le  fo r 
this pu rpose. Its clean w hite co lou r and  ligh t w eight 
a re  also po in ts in its favour.

Q uite sh o rt lengths can  be  used, b u t the tim ber 
m ust be reasonably  free from  kn o ts  and  o ther defects, 
especially shakes and  decay.

I t  should , how ever, be bo rne  in  m ind  th a t the 
p rim ary  pu rpose  o f  grow ing S a lix  alba var. caerulea 
is fo r th e  p roduc tion  o f  cricket bats . T he  a lternative 
uses ou tlined  above serve m ain ly  to  ab so rb  trees 
w hich, fo r one reason  o r  ano ther, a re  n o t o f  
sufficiently h igh quality . I f  trees a re  being grow n fo r 
these m arkets a lone, p o p la r is to  be preferred  on  
accoun t o f  its la rger tru n k  an d  g rea ter volum e 
p roduction .

C H A P T E R  8 

Systematy of the Cricket Bat Willow and its Allies
T his section on  the system aty o f  the cricket bat 
w illow  and  its allies has been left largely as it was 
w ritten  by D r. B u rtt D avy. I t  om its any  descrip tion  
o f  true  S . alba L ., the  presence o f  w hich in  B rita in  
he regarded  as doubtfu l, p lacing  m ost o f  the trees 
norm ally  regarded  as S . alba  in x S . viridis var. 
albescens. T o  have in troduced  S . alba in to  this 
fram ew ork w ould  have confused his o th er descrip­
tions an d  the key. A  m ore  o rthodox  consideration  
o f  th e  genus S a lix  is available in  The Flora o f  the 
British Isles (C lapham , T u tin  and  W arburg , 1952).

T he willows grow ing w ild in  B rita in  num ber 
ab o u t 90 nam ed kinds, m ost o f  w hich are  natives. 
O nly som e 20 o f  these are  recognised as d istinct 
species, the o thers being trea ted  as “ varieties” o r 
“ fo rm s” , o r as hybrids betw een tw o o r  m ore  species. 
O f the  to ta l num ber, only ab o u t 25 a re  trees, an d  o f  
these several often  fail to  a tta in  m ore than  the hab it 
and  size o f  shrubs. O f the strictly  shrubby  species, 
som e are  cultivated  as osiers, used principally  in 
basket-m aking.

Excluding the osiers, the willows em ployed com ­
m ercially are  tim ber trees, and  include th e  w hite 
w illow  (S a lix  alba  L.), the cricket b a t w illow (S. 
alba  var. caerulea  Sm ith), the crack  w illow (S. 
frag ilis  L.), and  a g roup  o f  hybrids betw een S . alba 
and  S . fragilis, know n collectively by th e  nam e x 
S a lix  viridis F ries. O f these the cricket b a t willow is 
the m ost im portan t.

Confusion of Species and Hybrids
T he hybrids referred to  a re  frequently  m istaken 

for th e  paren t species; they cause troub le  and  
financial loss because the ra te  o f  g row th  is som etim es 
slow, and  the tim ber differs in quality  from  th a t o f 
th e  pa ren t species. G row ers have to o  often  failed to  
distinguish betw een S . alba  var. caerulea an d  these 
hybrids.

In  Suffolk, the crack  willow, S a lix  fragilis, has 
been found  p lan ted  to  refill gaps in a  row  o f  cricket 
b a t willows. A  young  p lan ta tio n  o f  b a t willows in  
H am psh ire  con ta ined  m any m ale trees o f  x S . viridis. 
A n  estate  in H ertfo rd sh ire  w as grow ing trees o f  S . 
viminalis m ixed w ith S . alba var. caerulea. O n an  
estate  in  B uckingham shire  a lm ost the w hole crop  
(over 500 fifteen-year-old trees), w hich o ugh t to  
have been ready fo r sale, w as rejected by buyers as 
useless, an d  proved  on  exam ination  to  represen t a 
w ell-know n an d  widely d is tribu ted  hybrid.

I t  is o f  p ractical im portance  th a t such confusion 
shou ld  be cleared up , an d  th a t the  differences 
betw een th e  species and  hybrids concerned  should  
be defined in  such a w ay th a t people  can recognise 
them .

T here  is one, an d  only one, true  cricket b a t willow, 
S . alba var. caerulea, w hich furnishes th e  requ ired  
quality  o f  tim ber; all the  o thers, so fa r as is know n, 
p roduce  in ferio r tim ber. I t  is a  m istake, therefore, 
to  grow  any o f  them  fo r the  pu rpose  o f  bat-m aking .

Hybridisation
T o deal w ith the system aty o f  the  several form s 

o f  Sa lix  alba, S . frag ilis  an d  x S . viridis w ould  be an 
easy m a tte r bu t fo r the fact th a t they cross w ith each 
o th er so freely th a t m any hybrids are  p roduced . 
T he descrip tions o f  these hybrids have often  lacked 
adequa te  precision, w hich has led to  confusion.

W illow s a re  nearly  alw ays dioecious, i.e. the tw o 
sexes are  usually  b o rne  on  separa te  trees; w hen seed 
is p roduced , the fem ale flow er has been fertilised 
w ith pollen  from  an o th e r tree; the pollen is carried  
by wind and  by bees. W here the m ale tree  pollinates 
a fem ale o f  the sam e species, the offspring a re  o f  th a t 
species also ; w here the pollen  has been derived from  
a different species the result is an  interspecific hybrid 
progeny. S a lix  alba and  S . fragilis, the tw o m ost
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com m on o f  o u r tree willows, hybrid ise betw een 
them selves freely, an d  as these tw o species favour 
th e  sam e h ab ita t, an d  often  grow  n ea r to  each  o ther, 
hybrids betw een them  are  com m on. S a lix  alba  will, 
also , cross w ith S . pentandra  a n d  w ith  S . triandra.

Diversity of Character in Hybrids
T he num ber o f  possib le hybrid  fo rm s am ong  the 

willows is very great; those o f  the  sam e paren tage  
a re  n o t always alike. W hen hybrids resulting  from  
a cross betw een tw o species cross w ith each o ther, 
o r w hen they back-cross w ith the p a ren t species, the 
resulting  progeny m ay be very diverse in  ap p ea r­
ance and  character, the  distinguishing characters—  
o r som e o f  them — being separa ted  an d  re-arranged  
in  different com binations. H ybrids betw een S . alba 
and  S . frag ilis  m ay them selves hybridise w ith  several 
o ther species, p roducing  hybrids in  w hich as m any 
as eigh t species m ay be represented . In  such cases 
the progeny m ay be still m ore  diverse th a n  those o f  a  
sim ple hybrid  betw een tw o species.

A  hybrid  is n o t alw ays in term ediate  in  appearance  
betw een its paren ts; it m ay resem ble either, to  a  
g reater o r  lesser degree; it m ay differ from  either; 
o r  it  m ay show  reversion to an  earlier ancestra l type. 
Som e, how ever, a re  in term ediate  betw een th e  tw o 
paren ts, in  appearance  and  character. In  th e  second 
an d  subsequent generations there  is a  segregation  o f 
ch aracters such th a t som e o f  the  p rogeny usually 
resem ble one o f  the paren ts in  certa in  features, som e 
resem ble the o th er o f  the tw o paren ts, w hile o thers, 
again , a re  in term ediate  betw een them .

T he tim ber p roduced  by Sa lix  frag ilis  differs 
m aterially  from  th a t o f  S . alba  var. caerulea, and , in  
consequence, the tim ber o f  these trees is used fo r 
different purposes. T h a t o f  the hybrids has n o t been 
investigated, b u t it m ay  be expected to  have th e  
qualities o f  e ither o f  th e  paren ts, o r  it  m ay be in te r­
m ediate in  character, ow ing to  the vary ing  degree 
o f  in term ix tu re  o f  one o r  o th e r paren t, o r  o f  o ther 
ancestors. W e m ay expect, also, from  th e  know n 
behaviour o f  hybrids in  general, th a t a  S a lix  alba 
x S . frag ilis  hybrid  resem bling S . alba  in  general 
appearance , m ay have tim ber m ore  o r  less like th a t 
o f  S . fragilis, an d  vice versa.

T hus it is likely th a t the w ood o f  the hybrids will 
be  variab le  and  unreliab le  in quality ; th a t p roduced  
by know n hybrids is alw ays classed as in ferio r to  
th a t o f  th e  b a t willow.

Characters used in Identification
T he follow ing characters a re  used in  th e  identifica­

tion  o f  species o f  w illow. T he b ark : w hether rough  
o r  com paratively  sm ooth , persisten t, o r  flaking off 
as in a p lane tree. T he  leaf appendages (stipules): 
the ir size, shape, an d  m arg inal too th ing , an d  their 
relative d u ra tio n  (persistent o r deciduous). T he  leaf­

sta lk  (petiole): its relative leng th  a n d  th e  presence 
o r  absence o f  glands n ea r th e  apex. T he  lea f blade: 
its shape an d  relative size; th e  shape  o f  the apex  an d  
o f  the  base; th e  absence o r  presence, a n d  the 
character, o f  any  hairy  covering (indum entum ); th e  
size an d  relative num ber o f  th e  s to m ata l do ts o n  the 
lea f surfaces; th e  ch aracter o f  the  lea f m argin , 
w hether to o th ed  o r  free from  tee th  (entire), an d  if 
too thed , then  the ch aracter o f  th e  to o th in g  (w hether 
serra te  o r  dentate), an d  w hether g landu la r o r  no t. 
T he flowers o f  th e  w illow  are  p roduced  in  ca tk ins 
bearing  m any flowers, w hich a re  sub tended  by scale­
like b racteoles; th e  sta lk  o f  a  ca tk in  is know n as a  
peduncle; the  catk ins o f  different species differ in 
their relative length , thickness, an d  density  o f 
flowering, in  the  relative length  o f  th e  peduncle , and  
in  th e  shape, length , co lo u r an d  hairiness o f  the 
bracteoles.

T here  is no  obvious calyx o r  co ro lla  in  the  flowers 
o f  the willows. T he reproductive  o rgans, m ale 
(stam ens) an d  fem ale (carpels) occur in  separate  
flowers, an d  (usually) th e  stam ens are  b o rn e  on  one 
tree  an d  th e  carpels on  an o th e r; in  such cases the 
sexes a re  said  to  be dioecious. T he  m ale flower 
consists o f  tw o o r m ore stam ens, each  com prising a 
sta lk  o r filam ent, and  an  an th e r (the p o rtio n  w hich 
con ta ins th e  pollen); differentiating  characters are  
found  in  th e  num ber o f  stam ens, th e  hairiness o r 
o therw ise o f  the filam ents, and  th e  num ber and  shape 
o f  th e  glands (nectaries) a t their base. T he fem ale 
flow er consists o f  a  so litary  ovary w ith  stigm as; the 
ovary  is sta lked  (stipitate) in som e species, o r stalkless 
(sessile) in  o thers; in  som e species th e  stigm as a re  
borne  on  a  sta lk  (style), in  o thers th e  style is ab sen t 
o r nearly  so; in the fem ale flower, also, the  num ber 
a n d  shape o f  the glands (nectaries) a t  th e  base o f  
th e  ovary, m ay  be o f  use in identifying species.

Description of the Species, Varieties and Hybrids
In  th e  follow ing b rief accoun t o f  th e  species, 

varieties and  hybrids discussed in  this B ulletin , their 
d is tribu tion  in  G rea t B rita in  a n d  Ire land  has been 
indicated , b u t ow ing to  confusion  in th e  nom encla­
tu re  the records are  very incom plete an d  unreliable.

(a) S . alba var. caerulea Sm ith  (1828); S . caerulea  
Sm ith  (1812); S . caerulea H enry  (1913). C ricket b a t 
w illow. A  shapely tree, occasionally  reach ing  a  height 
o f  100 feet and  15 to  18 fo o t g irth . I t  differs from  
typical S . alba L . an d  from  x S . viridis F ries in  its 
conical form  and  erect branch ing , the young  branches 
arising  a t  an  acu te  angle o f  ab o u t 30° (P late 28, see 
also P la te  1). T he b a rk  (P late  31) is m uch  sm oother 
(“ closer” ) th an  in  S . fragilis, b u t differs little from  
th a t o f  varieties o f  x S . viridis. In  th e  leaves 
(P late 34) it  differs from  them  in  losing m ost o f  the 
silky hairs from  the under-surface early  in  th e  season, 
w hich gives it  a  b lu ish  green o r  b lu ish  grey ap p ea r­
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ance instead  o f  th e  w hitish aspect o f  som e o th er 
fo rm s an d  hybrids o f  S . alba. T he  leaves are  
d istinguishable also by the ir translucency; w hen 
viewed against th e  ligh t w ith  a  lens, th e  tertia ry  
venation  is alw ays p lain ly  visible. T he leaves in  som e 
form s o f  x S . viridis resem ble those o f S . alba  var. 
caerulea in co lou r an d  translucency, b u t a re  larger 
an d  m ore  coarsely serra te  on  th e  m arg in  (suggesting 
a  stra in  o f  S . frag ilis  in  the ir com position), and  in  
h ab it the trees lack  th e  characteristic  up rig h t b ran ch ­
ing  o f  S . alba var. caerulea.

T he orig inal descrip tion  o f  S . alba var. caerulea 
w as based on  the p istillate (fem ale) tree, the stam inate  
(m ale) being then  unknow n. H enry  (1913) states th a t 
“ apparen tly  n o  s tam inate  tree” o f  this variety 
“ exists” ; B ean (1907) observes th a t “ only the  fem ale 
tree  is k now n” ; F orbes, how ever, as fa r back  as 
1829 (F orbes 1829, B u rtt D avy  1935), described and  
figured a m ale tree  as “S . caerulea". M oss (1914) 
recognised the existence o f  a  s tam inate  tree, fo r he 
observes th a t “ the s tam inate  tree  does n o t appear 
to  be cultivated  fo r th e  best cricket b a t tim ber” . 
Several s tam inate  trees have been found  in  E ast 
A nglia, hav ing  the  sam e h ab it o f  g row th an d  
characters o f  S . alba var. caerulea (B urtt D avy  1935), 
so th a t it is no  longer co rrec t to  speak  o f  it  as being 
only  a  fem ale tree.

T he fem ale ca tk in  o f  S . alba  var. caerulea, as 
com pared  w ith those  o f  x S . viridis var. elyensis a n d  
o f  S . fragilis, is relatively sh o rt a n d  dense-flow ered 
(P la te  33(C)).

S a lix  alba var. caerulea w as first discovered by 
M r. Jam es C row e, F .L .S . (1750-1807), a  surgeon o f  
N orw ich , “ w ho found  th e  fem ale p la n t w ild in  
Suffolk” , an d  p ropaga ted  it  fo r several years in  his 
salicetum  a t  N orw ich . I t  is a  low land  tree  grow n 
principally  in  Essex, Suffolk an d  N orfo lk , b u t also 
in  m any o th e r counties. I t  prefers th e  banks o f  ru n ­
ning  stream s, an d  obviously dislikes a  w ater-logged 
soil. M oss rem arks th a t "S . alba dem ands a  soil 
richer in m ineral co n ten t th an  S . frag ilis” ; p robab ly  
he  referred  to  “S . alba” in the  aggregate sense, 
including its varieties and  hybrids, fo r there  is som e 
d o u b t w hether typical S . alba  L ., as know n in 
con tinen ta l E urope, occurs w ild in th e  B ritish  Isles.

(b) x S . viridis F ries. ( = 5 .  alba  x fragilis). This 
nam e has been applied  prom iscuously  to  th e  poly­
m orphous progeny  o f  S a lix  alba  L. x S . frag ilis  L.

T he S . alba x S . frag ilis  segregates show  a  w ide 
range o f  in te rg rada tion  betw een the p aren ta l form s, 
due, perhaps, to  backcrossing  w ith  th e  paren ts. 
These m ay be grouped  u nder tw o varie ta l nam es 
accord ing  to  the ir resem blance to  S . alba  o n  th e  one 
side (var. albescens) o r to  S . frag ilis  on  the o ther 
(var. fragilior). In  add ition , a  th ird  d istinct fo rm  (var. 
elyensis), w hose suspected hybrid  orig in  is n o t yet es­
tab lished  w ith certa in ty , is p rovisionally  placed here.

(c) x  S . viridis var. albescens (A nderss.) includes 
those  S . alba  x S . frag ilis  segregates w hich show  
stronger resem blance to  S . alba  th a n  to  S . fragilis. 
T hese form s differ from  S . alba  var. caerulea in  the 
m ore  spread ing  branches (P late  27); in  the twigs 
being usually  m ore  b rittle ; in the  buds being earlier 
g labrescent; in th e  lea f blades (P la te  34 (2)) being 
ra th e r less silky from  th e  first, ligh ter green, variously 
g labrescent, an d  som ew hat m ore  coarsely  serrate; 
in  th e  sta lks o f  th e  ovaries, w hich a re  eventually  
a b o u t H  tim es th e  length  o f  th e  nectaries, an d  in  the 
ovaries them selves, w hich a re  less gradually  acum in­
ate, an d  do  n o t tap e r in to  th e  m oderately  long  
styles (P late  33 (B)). T he m ale ca tk in  is sh o rte r than  
in  S . frag ilis  an d  narro w er th an , b u t m uch  the sam e 
length  as, th a t o f  var. fragilior. T he  b a rk  differs b u t 
little  from  th a t o f  S . alba var. caerulea (P la te  30). 
U n d er th is nam e m ay be included  the  so-called 
“ N orfo lk  s tra in ” w hich h ad  provisionally  been 
called S . alba  var. rystonensis B u rtt D avy , ined.

(d) x S . viridis var. fragilior  (H ost) includes such 
hybrid  segregates as ap p ro ach  m ore  closely to  S . 
frag ilis  th a n  to  S . alba. T he  orig inal S . fragilior  H ost 
(1828) can n o t be precisely indentified in  th e  absence 
o f  orig inal specim ens; T eopffer (1915) refers it  to 
S . fragilis, b u t D r. F loderus suggests “ influence from  
an o th e r species, p robab ly  S . pentandra  L .”

T hose form s o f  x S . viridis w hich app ro ach  S . 
frag ilis  differ from  it  in the less spread ing  branches, 
the m ore  flexible and  tougher b ranchlets w hich less 
readily  snap  off a t  the base, and  the longer an d  m ore 
pubescen t buds; th e  lea f b lades a re  alw ays som ew hat 
silky w hen young, a re  d ark er an d  du ller green, w ith  
m ore persisten t ha irs  w hen m atu re ; th e  lea f m arg in  
is less coarsely serra te ; th e  bracteoles o f  th e  fem ale 
ca tk in  a re  less p ilose on  the u p p er p a r t o f  th e  ou tside; 
th e  ovaries a re  4 to  5 m m . long, ovate-conic, obtuse, 
n o t tapering  in to  the styles; and  th e  style a n d  sta lk  
o f  th e  ovary  a re  shorter. T he  m ale ca tk in  is relatively 
sh o rt an d  thick.

(e) x S . viridis var. elyensis  B u rtt D avy . T his is a 
tree  a tta in in g  a b o u t 50 feet in  height, w ith  slender, 
slightly d roop ing  branch le ts  (P late  29) an d  som ew hat 
yellow ish twigs. T he leaves a re  m uch  as in  S . alba 
var. caerulea Sm ith. T he  ca tk in s a re  longer, w ith  
m uch longer b racteoles (usually 3.5 to  4.5 m m . long), 
considerably  exceeding th e  styles a t the flow ering 
period . T he ovary  is b o rn e  on  a sh o rt s ta lk  (P late  33 
(A)) as in  var. albescens, a n d  it  has a d is tinc t style. 
These characters seem  to  ind ica te  th a t elyensis is a 
d is tinc t S . alba x S . fra g ih s  segregate.

T h is variety  is said  to  have been b ro u g h t in to  
cu ltivation  from  th e  Isle o f  E ly, b u t w hether it  w as 
w ild there, o r  h ad  been in troduced  from  elsewhere, 
is n o t know n. I t  is now  m et w ith n o t infrequently  in 
cu ltiva tion  in  E ast A nglia, H am psh ire , e tc., w here 
it has been p lan ted  as a b a t w illow. I t  appears to  be
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o f  slow er grow th th an  S . alba var. caerulea, an d  as 
fa r as is know n its tim ber com m ands a  low er price, 
being used only fo r th e  cheaper classes o f  cricket ba t, 
b u t no  reco rd  appears to  have been k ep t by the 
sellers o r purchasers, as to  the relative value, o r the 
qualify  o f  w ood ob tained . T ests o f  its relative ra te  
o f  g row th and  the  quality  o f  its tim ber w ould  be o f 
interest.

( / )  S . frag ilis  L. C rack  willow. A  handsom e bushy 
tree  w hen n o t po llarded  o r  o therw ise m utila ted , 
a tta in ing  80 to  90 ft. in  heigh t, b u t largely grow n 
as a  river b an k  po llard ; th e  b a rk  is roughly  “ cor­
ru g a ted ” (P late 32). T he young  branches o f n o rm al 
trees are  m ore  w ide-spreading th a n  in  S . alba, 
usually  em erging a t an  angle o f  60° to  90°; the  b a rk  
o f the young  shoo ts is sm ooth . T he leaves (P late  34
(3)) are  lanced-shaped, long and narrow  (up to  7 
inches long an d  1 inch b road), tapering  a t the base, 
and  w ith the apex draw n o u t in to  a long slender 
p o in t; w hen m a tu re  they a re  d a rk  green an d  hairless 
above, d istinctly  bluish and  a lm ost hairless beneath, 
distinctly  an d  irregularly  to o th ed  w ith coarse, 
usually  incurved teeth  ending  in a  large, d a rk  gland. 
T he stom ata l do ts on th e  u p p er surface o f  th e  lea f 
a re  la rger an d  fa rth e r ap a rt th a n  in  S . alba  var. 
caerulea (approxim ately  50 to  the sq. m illim etre, 
in stead  o f  100 as in the la tter). T he ca tk in  bracteoles 
a re  nearly  as long  as th e  stam ens o r  ovaries. T he 
ovary  is long an d  gradually  tapering.

S . frag ilis  is, a  tree o f  th e  low lands, b u t is said  to  
ascend to  1,350 feet in A llendale. I t  is recorded  from  
every bo tan ical vice-county in  E ng land* ; from  all 
b u t fo u r in  W ales an d  from  all b u t six in  Scotland. 
L in ton  considered it “ doubtfu lly  ind igenous” in 
Scotland; D ruce  trea ted  it  as “ native n o rth  to  
Inverness” . In  Ire lan d  it  is said  by L in ton  to  be 
“ frequen t in  the so u th ” , “ ra re  in the n o rth , p robab ly  
in troduced  in  all localities” .

B eyond B rita in  it  is rep o rted  from  E urope  
generally an d  from  A sia M inor, Syria, Persia, 
C aucasus, A rm enia, and  w estern and  cen tra l Siberia.

T he crack  w illow is valued fo r the  rap id ity  o f  its 
g row th, and  its handsom e appearance. I t  is exten­
sively p lan ted  here  as a  po llard ; thousands o f  trees 
m ay  be seen on  stream  banks in  the M idlands. T he 
w ood is redd ish  an d  splits m uch m ore  readily  than  
th a t o f  S . alba  a n d  its varieties.

(g ) S . frag ilis  fo rm a latifolia  (A nderss.). L eaf 
b lades b ro ad er th an  in  th e  typical form , 1 to  \ \  
inches w ide, subcusp idate: stam ens usually  2 , som e­
tim es 3. T his nam e m ay be used fo r all b roadleaved 
form s o f S . frag ilis  except such as are  here included

u nder x S . viridis var. fragilior. I t  has been found  in 
H un tingdonsh ire  a n d  p robab ly  occurs elsewhere.

Key to the Species, Varieties and Hybrids
All o f  the willows discussed in  this B ulletin  belong 

to  the g roup  know n as Section Vitisalix  (som etim es 
called Am erina). T hese a re  e ither trees o r  large 
shrubs. T he leaves are  d im orphic (i.e. o f  tw o  k in d s):—
(1) th e  early  o r  pro-leaves, som etim es called spring  
leaves, b o rne  on  th e  peduncles o r  on  sh o rt b arren  
shoots, and  (2) the ad u lt o r sum m er leaves, p roduced  
chiefly on  th e  long-shoots. T he  a d u lt (o r sum m er) 
leaves usually  app ea r la te r in  th e  season, o n  the 
la ter-fo rm ed  barren  shoots; they a re  usually  larger 
th an  th e  pro-leaves, m ore  o r  less different in shape, 
and  often  g landu lar-serra te  o n  th e  m argins. T he 
ca tk ins a re  b o rne  a t  the ends o f  new  leafy short- 
shoo ts p roduced  from  la te ra l flow erbuds fo rm ed the 
p receding year; these short-shoo ts b ear pro-leaves. 
In  Vitisalix  th e  catk ins an d  the ir pro-leaves usually  
ap p ea r before  th e  ad u lt leaves, an d  usually  (b u t n o t 
alw ays) fall aw ay together. T he bracteo les o f  the 
ca tk ins a re  pale-coloured (w hitish o r greenish), 
concolorous (i.e. n o t dark er tow ards th e  tip  except, 
perhaps, in  som e hybrid  form s). T he nectaries a re  2 
(rarely  3 o r  4) to  each stam inate  flower, an d  2 o r  1 
only to  each p istillate flower; they m ay be free from  
each o ther, o r slightly un ited  a t the base; w hen there  
is only one, it  is p itcher-shaped  (urceolate). T he 
stam ens vary  from  2 to  6 in  nu m b er (rarely  m ore), 
th e  filam ents and  an thers a re  free. T he style is short, 
w ith  bifid o r no tched  stigm a. T he capsule is g labrous.

T he Section Vitisalix is divided in to  th ree  sub­
sections, nam es: (1) Fragiles, (2) Am ygdalinae  (som e­
tim es called Triandrae), (3) Pentandrae. O nly the 
Fragiles a re  dealt w ith here.

Subsection  Fragiles
Sum m er leaves (bu t n o t necessarily th e  pro-leaves) 

w hen young, silky w ith  silvery h a irs f , som etim es 
becom ing hairless o r  nearly  so in  age: apex  o f  
petio le som etim es g landular, som etim es n o t: 
b racteo les o f  th e  ca tk ins yellowish, falling off before 
th e  capsules a re  m atu re : stam ens usually  2 (varying 
u p  to  6), free: capsules sessile, subsessile, o r  stalked.

T he  follow ing is a  K ey  to  th e  species, varieties 
a n d  hybrids:

T o  use the K ey satisfactorily , it is necessary to  
exam ine the sum m er leaves, as th e  pro-leaves o f  the 
different species and  form s show  to o  little  varia tion , 
and  have n o t, therefore , been tak en  in to  accoun t 
in  th e  p rep a ra tio n  o f  th e  K ey. I t  should  be b o rne  in

*For the study of plant distribution the counties of G reat Britain and Ireland are sub-divided into botanical 
“ vice-counties” .

fT he young leaves of S. triandra and o f x S. undulata are sometimes more or less hairy, but not silky with silvery hairs.
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m ind th a t n o  K ey to  th e  w illows is likely to  p rove 
w orkable on incom plete o r  ab n o rm al m aterial.

T he  characters a re  described in  con trasting  pairs, 
each p a ir  bearing  th e  sam e le tter (e.g. a, a, o r  b, b, 
etc.). T he specim en should  be com pared  first w ith 
the characters a and  a; if  it agrees w ith the  first a, 
it should  then  be com pared  w ith th e  tw o b's, and  so 
on, till it  is ru n  dow n to one o f  th e  species. If, on 
the  o th er han d , it agrees w ith the second a, it shou ld  
then  be com pared  w ith  the characters described in  
h and  h, etc., in the sam e way.

a. M atu re  sum m er leaves w ith  the u p p er surface 
green an d  usually  shining, an d  w hen m atu re , 
g labrous o r nearly  so, green o r  glaucous and  
qu ite  o r nearly  g labrous beneath ; lea f blades 
relatively long  (up to  5-| inches long  an d  1£ 
inches broad); the leaf m argin  n o t ciliate, b.

b. B ranchle ts n o t d rooping , usually  ascending o r 
som ew hat spreading: capsules long an d  narrow , 
tapering , on  long  stalks (i.e. stalks u p  to  tw ice 
o r th rice  as long as th e  nectaries), c.
c. L eaf m argins w ith  coarse, irregu la r serrations 

w hich are  n o t close together; lea f b lades 
usually  b roadest ra th e r below  the m iddle, 4 
to  5£ inches long, £  to  1-J inches b road , 
glabrous except fo r a  few scattered  hairs: 
young  b ranchlets pubescent, easily snapping  
off a t the base: ovary  w ith  a  longish  stalk  
(2 to  3 tim es as long as th e  nectary , in fru it), d. 
d. C o lou r o f  fresh young  b ranch lets an d  

shoots in  w in ter and  spring  green o r 
greyish to  d a rk  olive brow n  (neither yellow 
n o r red), e.
e. T eeth  o f  lea f m argins rem ote (ab o u t 12 

to  14 per inch), th e  g land large an d  
usually  incurved; stom ata l do ts on  the 
u pper surface o f  the  lea f b lade large an d  
relatively few in num ber (ab o u t 50 per 
square m m .); stipules large, half-cordate , 
deciduous: stam inate  flowers w ith  long  
yellow bracteoles fringed w ith  long  hairs, 
th e ir nectaries b ro ad er th an  in  S . a lba ; 
p istilla te  flowers w ith  sta lked  ovary , the 
capsu le  long  (up to  6 m m .), tapering, 
stalked, / .

/ .  L ea f b lades u p  to  £  inch  b road .
1. S . frag ilis  L.

/ .  L ea f b lades 1 to  1£ inch  b road .
2. S . frag ilis  fo rm a latifolia  (A nderss). 

e. T eeth  o f  leaf m argins closer (ab o u t 18
p er inch), the g land usually  sm aller an d  
o ften  stra igh ter; s to m ata l d o ts  in ter­
m ed ia te  in size an d  n u m b er betw een 
those o f  S . frag ilis  an d  S . alba (e.g. ab o u t 
75 p e r square  m m .); capsule sho rte r 
(ab o u t 4.5 m m . long), ovoid , less tap e r­
ing. 3. x S . viridis var. frag ilior  (H ost).

d. C o lou r o f  fresh young  b ranch lets an d  
shoots in w in ter an d  spring  yellow to  
“ b rillian t o range”  o r  “ rich  red ” , the b a rk  
becom ing “ very polished , even varn ished” 
in  appearance  in  th e  second year. 4. S . 
frag ilis  var. decipiens (H offm .) K och.

c. L eaf m argins w ith  fine ra th e r  regu lar se rra ­
tions w hich are  closer together th a n  in  S . 
fragilis, ab o u t 24 (ranging from  22 to  26) to  
the inch; lea f b lades usually  b roadest a  little  
above the m iddle, in shape app roach ing  those 
o f  S . alba, b u t la rger (up  to  5 inches long  and  
1£inches b road ); young  branch le ts som etim es 
reddish  o r yellow ish in  w in ter o r  spring; 
bracteoles falling off early , yellow, th in ly  
clo thed  (especially tow ards th e  base) w ith 
w hite ha irs; stam ens usually  6 (b u t varying 
from  4 to  6); ovary  subsessile (its sta lk  ab o u t 
as long as the nectary). 5. x  S . hexandra  
(E hrh .) A nderss.

b. B ranchlets, an d  often  th e  b ranches also, long, 
d rooping: styles longer th a n  in  o th e r B ritish  
m em bers o f  the Section Vitisalix-. ca tk ins n o t 
infrequently  androgynous (i.e. bearing  b o th  
stam inate  an d  pistilla te  flowers). W eeping 
willows, g.

g. B ranchlets g labrous (o r slightly silky only 
w hen very young); lea f b lades 3 to  4  inches 
long, ab o u t inch  b road , w hen m atu re  
g labrous o r nearly  so, “ blue grey”  beneath ; 
apex long  an d  slender. Sensitive to  frost.
6. S . babylonica L.

g. B ranchlets silky w hen young; lea f b lades 
ra th e r  b ro ad er (+ to  £ inch w ide), on  first 
expanding  silky-hairy beneath , becom ing 
glabrous and  “ bluish w hite” : only  the 
pistillate sex know n. H ard ie r th an  S . baby­
lonica. 7. x S . salamonii (C arr.) B ean.

a. Sum m er leaves m ore o r  less densely silvery- 
silky w ith appressed hairs, a t  least beneath  (in 
som e form s becom ing g labrous above in  age), 
the m argin  ciliate; lea f blades relatively sh o rt 
(2 to  3 inches long, rarely  longer) a n d  narrow  
(£ to  i  inch b road), h.
h. B racteoles o f  th e  cen tre  o f  the ca tk in  2.5 to  

2.75 m m . long, som etim es as long  as the 
ovary a t  its receptive stage, b u t sho rte r than  
th e  capsu le  an d  stam ens: b ranch le ts olive 
green in  w in ter a n d  spring, /.
i. L eaf b lades persistently  c lo thed  on  bo th  

surfaces w ith silvery-silky hairs, b u t m ost 
densely on th e  w hitish  under-surface; 
stipules very sm all, ovate-lanceolate, deci­
duous. W ide spread ing  trees, the branches 
sub-erect (b u t th e  angle o f  divergence less 
acu te  th a n  in var. caerulea), the  b ranchlets 
spread ing  o r  m ore  o r  less d roop ing :
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nectaries o f  the stam inate  flower narrow er 
th a n  in S . fragilis', ovary  an d  capsule sub- 
sessile (or sessile?): capsule obtuse, j.  

j .  L eaf blades 15 to  20 m m . ( i  to  J  inch) 
b ro ad ; stipules very sm all, ovate- 
lanceolate, deciduous, k . 
k . Leaves in  age th in ly  silky-hairy.

8. S . alba L. 
k . Leaves w ith  an  intensely silvery hue, 

an d  conspicuous a t long distances, by 
the ir sh in ing w hiteness, due to  the 
dense covering o f  silky hairs. 9. S. 
alba var. argentea  Bean. 

j .  L eaf blades 7 to  14 m m . b road . 10. S. 
alba  var. stenophylla  F raser.

i. L eaf b lades ra th e r less silky from  the first, 
becom ing m ore  o r  less g labrous above a t 
m atu rity ; buds sooner becom ing g labrous, 
/. B ranchlets tough  and  p liable (no t b rittle  

as in  S . frag ilis  an d  x S . viridis) sub- 
erect, th e  branches arising a t an  acu te  
angle (approxim ately  30°) giving the 
tree a  som ew hat “ py ram idal” , “ conical” , 
o r rhom bo id  outline, especially w hen 
young, th e  term inal branch lets a lm ost 
erect; lea f blades b luish grey o r bluish 
green (no t w hite-silky) beneath , th inner 
in  tex ture  th an  in typical S . alba, and  
m ore translucen t, the  veins show ing 
plainly on  the undersurface, ovary and  
capsule a lm ost sessile (i.e. only very 
shortly  sta lked if a t  all). 1 1 .5 .  alba var. 
caerulea Sm ith, C ricket B a t W illow.

/. B ranchlets usually  (b u t n o t always) 
b rittle , snapping  off easily as in  S . 
fragilis; b ranches an d  b ranch lets m ore 
spreading th a n  in  var. caerulea; buds 
sooner becom ing g labrous; lea f b lades 
in term ediate  in  size betw een those  o f
S . alba  a n d  S . fragilis, o ften  larger, less 
b lue green, w ith  m arg in  ra th e r  m ore 
coarsely serra te  th a n  in  S . alba  var. 
caerulea: nectaries very variab le: ovaries 
m ore  gradually  acum inate , b u t n o t 
tapering  in to  th e  style as in  S . fragilis; 
capsule w ith  a  longer sta lk , an d  b a rk  
o f  young  trees rougher (m ore “ open” ) 
th an  in  S . alba  var. caerulea. 12. x S . 
viridis var. albescens (A nderss).

h. B racteoles o f  th e  cen tre  o f  the  ca tk in  
longer an d  relatively narrow er th a n  in  S. 
alba  and  the above varieties, exceeding the 
stam ens, ovary, an d  capsule, ra th e r p e r­
sistent; b ranchlets m ore  o r less yellowish 
in  spring, m.
m. B racteoles o f  cen tre  o f  p istilla te  catk in  

3 to  4 m m . long: young  branch le ts bright 
yellow to  orange-co loured : lea f blades 
“ sho rte r an d  b ro ad e r” th an  in  S . alba. 
13. S . alba  var. vilellina (L.) Stokes. 

m . B racteoles 4  to  6 m m . long: young 
branch le ts yellow ish green: lea f blades 
as in  S . alba var. caerulea. 14. S . alba 
var. elyensis B u rtt D avy.

C H A P T E R  9 

Summary
1. O ne o f  the first po in ts to  be considered in  the 

cu ltiva tion  o f  the cricket b a t Willow is th e  selection 
o f  areas w ith  su itab le  clim ate and  soil. A  w arm  and  
m oderately  dry  clim ate is th e  m ost favourab le . A  
deep, perm eable  and  rich  loam , preferab ly  n ear to  
ru nn ing  w ater (either as a  stream  o r as subsoil w ater) 
gives the best results; w aterlogged soil is inim ical to  
the p ro d u c tio n  o f  good  b a t tim ber.

2. Tw o principal m ethods o f  rep roduc tion  are  
practised: ( 1) from  u n ro o ted  sets; (2) from  roo ted  
p lan ts. T he first is fa r  the m ore  com m only used. 
U nroo ted  sets a re  raised  on  stools a fter the  m anner 
o f  osier cu ltiva tion ; these should  n o t be less th an  
9 \  feet long . R o o ted  p lan ts are  grow n from  sh o rt 
cuttings.

W hethe r roo ted , o r  un ro o ted , the sets should  be 
free from  branch le ts fo r a  height o f  8 feet above 
g round  level w hen plan ted . As p run ing  w ounds are  
frequently  a source o f  defective tim ber, no  b ranch lets 
should  be  rem oved a t  a  g rea ter age th a n  one year.

3. T he best distance fo r p lan ting , in  single row s, 
is 30 feet; in  double  row s ab o u t 35 feet, a n d  in  
p lan ta tio n  form  a b o u t 40 feet. T he u n ro o ted  set is 
p lan ted  to  a  sufficient dep th  to  ensure stability  
aga in s t w ind. W here stak ing  is necessary, p ro tec tion  
from  rubb ing  an d  from  cu tting  by th e  m ateria l used 
in  tying, is essential. T he  best tim e fo r p lan ting  is 
du ring  open w eather in  the la tte r p a r t o f  w inter 
(usually January  a n d  February ). F requen tly  trees 
are  m anu red  a t  the tim e o f  p lanting , and  m ulched
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afterw ards. M ulching is particu larly  valuable. O n 
dry  soils irriga tion  is som etim es practised .

4. T he 8 fo o t bole o f  th e  tree  m ust be k ep t clear 
o f  stem  shoots, by rubb ing  off th e  buds while still 
soft. V arious m ethods o f  crow n p run ing  are  
practised , b u t w ithou t any  obvious advantage. 
In ju ry  by live stock  and  rodents, an d  from  con tac t 
w ith farm  im plem ents, is a  com m on source o f  loss 
to  grow ers; adequate  p ro tec tion  from  in jury  is, 
therefore, o f  v ital im portance, an d  th is m u s t be 
m ain tained  th ro u g h o u t th e  life o f  th e  tree. A ny 
w ounds w hich occur shou ld  be trea ted  to  ensure 
rap id  healing.

5. C erta in  diseases a re  specially liab le to  occur 
w here cond itions are  unfavourab le  to  g row th ; som e 
— e.g. canker o f  th e  young  stem — can  be caused by 
frost. W aterlogging is specially conducive to  disease; 
lack  o f  m oisture , on  the o th er han d , is a  n o t in ­
frequen t cause o f  d ie-back. W ate rm ark  disease is 
the m ost serious troub le  o f  parasitic  origin  an d  is 
highly infectious; th e  only know n m ethod  o f  con tro l 
is destruction  o f  infected trees. T he honey fungus is 
an o th e r com m on cause o f  death ; it is m ost destruc­
tive in sites unfavourab le  to  the tree, ow ing to 
varia tions in soil conditions; rejection o f such sites 
is th e  best know n preventive. Sites know n to  be 
infected w ith  this fungus should  n o t be rep lan ted , 
un til several years a fter the diseased stum ps have 
been rem oved.

D iseases o f leaves an d  young  stem s a re  n o t usually  
im portan t.

6 . A m ong insect defo lia to rs o f  w illow, certain  
sawflies belonging to  th e  o rd e r H ym enoptera, and  
lea f beetles belonging to  th e  co leopterous fam ily 
C hrysom elidae, a re  no tew orthy . O f th e  larger w ood- 
bo ring  species, the  beetles Cryptorrhynchus lapathi, 
and  Saperda populnea  a re  som etim es o f  local im port­
ance, as is also the m usk  beetle, A rom ia moschata. 
C erta in  gall m idges belonging to  th e  d ip terous 
fam ily C ecidom yidae, a re  o f  im portance  as the ir 
la rvae  a re  cam bium -borers an d  a re  suspected  o f  
being connected , in  som e m an n er n o t yet clearly 
unders tood , w ith  the spread  o f  th e  disease know n as 
“ fleck”  o r  “ speck” in  willows. A rtificial co n tro l o f  
insect a ttacks on  willows is only p rac ticab le  in  the 
case o f  valuable trees an d  p articu la rs  o f  th e  su b ­
stances used in  eradicative m easures are  given.

7. T he m anufac tu re  o f  cricket ba ts is briefly 
described, w ith  no tes on  defects in  th e  w ood; the 
general characters o f  w illow  w ood a re  given; the 
uses o f  w illow  fo r pu rposes o th e r th a n  b a t m an u ­
facture a re  m entioned.

8. T he  differences betw een the true  cricket b a t 
willow, Sa lix  alba  var. caerulea, and  e th e r  willows 
often  confused w ith  it, a re  described. A  key to  the 
species, varieties and  hybrids o f  th e  g roup  is given.
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Sample Watermark Disease Order
O rders sim ilar to  th a t set o u t below  are  now  in 
force fo r m ost o f  Essex and  Suffolk, and  fo r p a rts  o f 
H ertfo rdsh ire  an d  M iddlesex. T he several o rders 
differ only in  p o in ts  o f detail, such as definition o f 
local au tho rities and  precise areas covered. The 
O rder fo r H ertfo rdsh ire  was last revised in 1954, 
those fo r the o ther counties nam ed  in  1953.

C O U N T Y  O F  E S S E X

Destructive Insects and P ests A cts, 1877 to  1927 
Forestry  A cts, 1919 to  1945 

The W aterm ark  D isease (Essex) O rd e r, 1953

T o ................................................................................................
o f .................................................................................................

n o t i c e  is  h e r e b y  g i v e n  th a t the C ounty  
C ouncil o f  Essex are  satisfied th a t the w aterm ark  
disease is p resen t in  the willow trees described in the 
F irs t Schedule hereto  (such trees having been scribe- 
m arked  for the pu rpose o f  identification) and , 
p u rsu an t to  the ir pow ers under the W aterm ark  
D isease (Essex) O rder, 1953 and  w ith a view to 
p reventing  the sp read  o f the disease, the said  C ounty  
C ouncil h e r e b y  r e q u i r e  y o u  as the occupier 
o f  the prem ises described in the said F irs t Schedule 
o r the person in w hose co n tro l o r m anagem ent the 
said trees app ea r to  be, to  take, in re la tion  to  each 
o f  the said trees, the steps specified in the Second
Schedule hereto  w ithin a  period  o f ...............................
weeks from  the date  hereof.

F I R S T  S C H E D U L E

C olum n I C olum n II C olum n III
Situation Standing trees O ther trees

S E C O N D  S C i

d a t e d  t h i s ....................... day o f .......................  195. ..

C lerk  o f  the C oun ty  C ouncil.

N O T E
(1) N o th in g  in th e  above-m entioned  O rder operates 

to  p reven t any  person u p o n  w hom  a N o tice  has 
been served under p arag rap h  (i) o f  A rticle 5 
th ereo f from  com pletely destroying by fire any 
willows in  respect o f  w hich a  N o tice  has been 
served up o n  him , an d  if  he does so  destroy  them , 
he  shall be deem ed to  have com plied  w ith  the 
N otice so fa r as it  relates to  such willows.

(2) U nder A rticle 9 o f  th e  O rder every person w ho 
fails to  com ply w ith  any  N otice served under 
parag raph  (1) o f  A rticle 5 o f  the O rder is liable, 
on conviction , to a  penalty  n o t exceeding £10 
o r in  the case o f a  second o r subsequent offence, 
to a  penalty  n o t exceeding £50.

S T A T U T O R Y  I N S T R U M E N T S
1953 No. 437 

Pests
D estructive Insect and P es t, E ngland 

The W aterm ark  D isease (Essex) O rd e r, 1953
M ade Ylth M arch, 1953
L a id  before Parliament \8 th  M arch, 1953 
Coining into Operation  1 j/ April, 1953

T he F o restry  C om m issioners by virtue and  in exercise 
o f  the pow ers vested in them  by Section 2 o f  the 
D estructive Insects A ct, 1877(a), as am ended  by 
Section 1 o f  the D estructive Insects and  Pests A ct, 
1907(b), and  Section 1 o f  the D estructive Insects and  
Pests A ct, 1927(c), respectively, and  by Section 3 of 
the F o restry  A ct, 1919(d), as am ended by Section 10 
o f  the F orestry  A ct, 1945(e), and  o f  every o ther 
pow er enab ling  them  in th a t behalf, hereby m ake 
the follow ing O rder:

(a) 40 & 41 Viet. c. 68. (b) 7 Edw. 7. c. 4.
(c) 17 & 18 Geo. 5. c. 32. (d) 9 & 10 Geo. 5. c. 58.
(e) 8 & 9 Geo. 6. c. 35.
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Citation and C omm encement
1. T his O rder w hich m ay be cited as th e  W ater­

m ark  D isease (Essex) O rder, 1953, shall com e in to  
opera tion  on  the first day o f  A pril, 1953| an d  shall 
app ly  to  th e  adm inistrative C oun ty  o f  Essex and  
the C oun ty  B orough o f  Southend-on-Sea.

Revocation o f  Order
2. T he W aterm ark  D isease (Essex) O rder o f 

1938(f) is hereby revoked; prov ided  th a t such revoca­
tion  shall no t:

(i) revive any th ing  n o t in  force o r existing a t the 
tim e a t  w hich such revocation  takes effect; o r

(ii) affect the prev ious opera tion  o f such O rder o r 
any th ing  duly done o r  suffered u nder such 
O rder; o r

(iii) affect any righ t, privilege, obligation  or 
liability  acquired , accrued o r incurred  under 
such O rder; o r

(iv) affect any penalty  incurred  in respect o f any 
offence com m itted  against such O rder; o r

(v) affect any investigation, legal proceeding or 
rem edy in respect o f any  such righ t, privilege, 
obligation , liability  o r  penalty  as aforesaid;

and  any such investigation, legal proceeding or 
rem edy m ay be institu ted , con tinued  o r enforced, 
and  any such penalty  m ay be im posed as if this O rder 
h a d  n o t been m ade.

Interpretation
3. (1) In  th is O rder:
“ the disease”  m eans th e  d ie-back o f  willows com ­

m only know n as “ w aterm ark  disease” ;
“ the d is tric t” w hen used w ith  reference to  a L ocal 

A u thority  m eans th e  d istric t o f  th e  L ocal A u thority  
fo r the purposes o f  the  D estructive Insects and  Pests 
A cts, 1877 to  1927(g);

“ L ocal A u th o rity ”  m eans
(a) in  the C ounty  B orough  o f  Southend-on-Sea 

an d  in  the B oroughs o f  C olchester, Ilfo rd , 
L eyton and  W altham stow  the respective 
C ouncils o f  those  B oroughs

(b) in  the  rem ainder o f  the adm in istra tive 
C oun ty  o f  Essex the  C ounty  C ouncil;

“ w illows” m eans w illow trees o r  shrubs, o r stools 
o r  setts o f  willow trees o r shrubs.

(2) T he In te rp re ta tio n  A ct, 1889(h), applies to  the 
in te rp re ta tion  o f  th is O rder as it applies to  the 
in te rp re ta tion  o f  an  A ct o f  P arliam ent.

Powers o f  A ppointed  Officer
4. A n  officer appo in ted  fo r the purposes o f this 

O rder by a  L ocal A u tho rity  (hereinafter called “ an

ap p o in ted  Officer” ), up o n  p ro duc tion  if  so  requ ired  
o f  som e duly au then tica ted  docum ent show ing his 
au thority , m ay a t all reasonable  tim es en te r u p o n  
any prem ises in  the d istric t an d  exam ine any  willows 
thereon  and  m ay m ark  any such w illow th a t appears 
to  him  to  be affected w ith  the  disease.

Prevention o f  Spread  o f  Infection
5. (1) T he L ocal A u thority  on  being satisfied by 

a  rep o rt from  an  appo in ted  Officer th a t th e  disease 
is p resen t in any  willows, o r is p resen t o r  has a t  any 
tim e during  the previous th ree years been presen t in 
any sett-bed  o f willows on  any prem ises in the 
district, m ay serve upon  the occupier o f the prem ises, 
o r up o n  any  person  in  w hose co n tro l o r m anagem ent 
th e  willows o r sett-bed ap p ea r to  be, a  notice req u ir­
ing h im  w ith in  such tim e o r during  such period  as 
m ay be prescribed in th e  no tice  to  do  one o r  m ore o f 
the follow ing things, nam ely:

(а) T o cu t dow n to  th e  g round  level any such 
willows as are  affected w ith th e  disease,

(б) T o  rem ove and  destroy by fire all the  branches 
and  twigs o f  any such willows,

(c) T o rem ove an d  destroy by fire the b a rk  from  
th e  trunks thereof,

(d) T o  destroy by fire th e  trunks thereof,
(e) T o g rub  up  an d  destroy  by fire any such 

willows affected w ith  the disease,
(f ) T o  ensure th a t during  a  period  prescribed in 

the no tice  b u t n o t exceeding th ree years no  
willows grow ing in  th e  sett-bed shall be 
delivered to  any  o th e r person  o r  used  fo r 
p ropagating  o r  p lanting ,

a n d  to  tak e  such o th er steps as m ay be prescribed in 
th e  notice.

(2) N o th ing  in  th is O rder shall p reven t any 
person, u p o n  w hom  a  notice has been served u nder 
p arag rap h  (1) o f  this A rticle, from  com pletely 
destroying by fire any  willows in  respect o f  w hich 
th e  no tice has been served u p o n  him  an d  if  he  does 
so destroy them  he shall be deem ed to  have com ­
plied w ith  th e  no tice  so fa r as it relates to  those 
willows.

(3) W here a  notice has been served u nder p a ra ­
g raph  (1) hereo f an  appointed_ Officer shall, if  so 
d irected  by th e  L ocal A u thority , ascerta in  w hether 
th e  no tice  has been com plied w ith.

Reports to Forestry Commissioners
6 . T he  L ocal A u tho rity  shall fu rn ish  to  the 

F orestry  C om m issioners a  rep o rt o f  any  ac tion  
taken  by it  u n d er th is O rd e r an d  a  copy o f  any

(f) S.R. & O. 1938/677.
(g) 40 & 41 Viet. c. 68; 7 Edw. 7. c. 4 and 17 & 18 Geo. 5. c. 32.
(h) 52 & 53 Viet. c. 63.
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notice served u nder p arag rap h  (1) o f  A rtic le  5 
hereof.

Service o f  N otices
7. A  notice shall be  deem ed to  be duly served on 

any  person  if  it is delivered to  h im  personally  or 
le ft fo r h im  a t his las t know n place o f  abode or 
business, o r  sen t th ro u g h  the  po st in  a  le tte r addressed 
to  h im  there.

A ppointm ent o f  Officers
8. T he  L ocal A u tho rity  m ay ap p o in t such persons 

as the L ocal A u tho rity  m ay  deem  desirable to  be 
appo in ted  Officers fo r the execution o f  this O rder.

Penalties
9. E very person  w ho

(i) fails to  com ply w ith any  notice served under 
p a rag rap h  (1) o f  A rtic le  5 o f  this O rder; o r 

,(ii) fails to  give an  appo in ted  Officer all reason­
able facilities to  enab le  h im  to  exercise his 
pow ers u nder this O rder; o r

(iii) w ilfully obstruc ts o r  im pedes an  appo in ted  
Officer in th e  exercise o f  his pow ers under 
this O rder

shall be liable on  conviction  to  a  penalty  no t 
exceeding ten  pounds, o r in the case o f  a second o r 
subsequent offence, to  a  penalty  n o t exceeding fifty 
pounds.

Enforcem ent o f  Order
10. T he provisions o f  this O rder shall be enforced 

by the L ocal A uthority .

Publication o f  Order
11. T his O rder shall be pub lished  by the Local 

A u thority  in  accordance w ith  any  d irections given 
by th e  F o restry  C om m issioners.

In  W itness w hereof th e  Official Seal o f  the 
F o restry  C om m issioners is hereun to  affixed 
this seventeenth  day o f  M arch , nineteen 
hundred  an d  fifty-three.

(l.s .)  H . A . Turner,
Secretary to  the F o res try  C om m issioners.

E X P L A N A T O R Y  N O T E

(This N ote  is not p a r t o f  the Order, but is intended to 
indicate its general purport.)

T he O rder revokes an d  supersedes the W ate rm ark  
D isease (Essex) O rder o f  1938. T he  Essex C ounty  
C ouncil an d  certa in  o th er L ocal A u thorities in 
Essex m ay ap p o in t officers to  exam ine w illow trees, 
shrubs, stools and  sets an d  to  m ark  those  affected 
w ith w aterm ark  disease, w hich is an  infectious 
disease harm fu l to  willows. A  notice m ay be given 
by the L ocal A u thority  requ iring  steps to  be taken  
to  destroy infected stock  and  to  prevent the spread  
o f  th e  disease, and  penalties a re  p rov ided  fo r failure 
to  com ply w ith the provisions o f  th e  O rder.

(Copies o f  this and  sim ilar Orders are 
issued as p riced  publications by H er  

M ajesty 's  S ta tionery Office)
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