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REPORT ON FOREST RESEARCH.

June 1938.

1. S t a f f .

There have been no changes in  h igher su p e rv is io n  

during  the year . The arrangement w ith  the Im perial 

F o re s try  I n s t i t u t e  whereby we have the p a rt -t im e  s e r v ic e s  

o f  Mr W.R. Day has been con tinu ed  and is  working 

s a t i s f a c t o r i l y .

2 . Nursery I n v e s t ig a t io n s .

( l )  S t r a t i f i c a t i o n  o f  Seed . A r e p e t i t i o n  o f  the 

p rev iou s  y e a r 's  experiment on the- - s t r a t i f i c a t i o n  o f  seed of Pinos 

co n to r ta  again gave p o s i t i v e  r e s u l t s .  S t r a t i f i c a t i o n  

hastened germ ination  and improved the s iz e  o f  the s e e d l in g s .  

The data f o r  the two experim ents a re :

Number o f  1 -y r .  S eed lin gs  per l b .  o f  Seed.

U n s t r a t i f i e d  S t r a t i f i e d

1936 13,000 40,000
1937 43 ,000  73,000

I t  seems f a i r l y  c e r t a in  that Pinus co n to r ta  can 

be in c lu d ed  w ith  Douglas f i r  and b ir c h  as s p e c ie s  which can 

u s e f u l l y  be s t r a t i f i e d  in  sand f o r  a p e r io d  o f  6 weeks to 

2 months b e fo r e  sowing. The method has not been t r i e d  

w ith  f r e s h  seed  o f  e i t h e r  o f  the c o n i f e r s  because the seed 

does not a rr iv e  in  t h is  country  e a r ly  enough f o r  s t r a t i f i 

c a t io n  to  be p r a c t i c a b le .
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(2 )  Date o f  Sowing. The past  sea son ’ s r e s u l t s  were 

g e n e ra lly  in  l in e  w ith p re v io u s  work. E arly  sowing, 

i . e .  "before the middle o f  A p r i l ,  g iv es  g e n e ra lly  the "best 

r e s u l t s  in  the case o f  the la r c h e s ,  sp ru ces , and Douglas 

f i r ,  "both as regards germ ination and s iz e  o f  s e e d l in g .

Some cu r iou s  anomalies are met w ith , such as a drop o f

n ea r ly  50 per cent in  germ ination  in  a sowing o f  S itka  

spruce on March 30th, as compared w ith  the p re ced in g  and 

su cceed in g  f o r t n ig h t s .  The c o n d it io n s  re s p o n s ib le  f o r  the 

drop are ob scu re .

Of a l l  the sp e c ie s  used  in  these experim ents 

S cots  p ine  i s  the one which appears to b e n e f i t  l e a s t  from 

e a r ly  sowing and can th e re fo r e  be sown the l a t e s t .  Even 

w ith  t h is  sp e c ie s  i t  i s  a d v isa b le  to get the seed  in  b e fo r e

the middle o f  May at l a t e s t .

(3 )  Method o f  Covering Seed. An experim ent at 

Kennington nursery t e s te d  three types o f  cov er in g  m a te r ia l ,  

nursery s o i l ,  sandy grave l o f  a type which appeared s u ita b le  

f o r  seed cov er in g  but apparently  con ta in ed  some s i l t  in  

a d d it io n  to  the coarse  sand and small p e b b le s ,  and s i l v e r  

sand from L eigh ton  Buzzard a coarse  sand con ta in in g  n e ith er  

p e b b le s ,  s i l t  nor f in e  sand.

The p ro d u c t io n  in  1000s o f  1 -year  se e d lin g s  per  

pound o f  seed  was:

Nursery
s o i l .

Sandy
g ra v e l .

S i lv e r
sand.

S itka  spruce 26 61 112

Japanese la r c h 12 27 39

Lawson cypress 4 15 35
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Although the sandy gravel has g iven  much b e t t e r  

r e s u l t s  than the nursery s o i l  the y ie ld s  are s t i l l  f a r  

low er than those  ob ta in ed  by the use o f  the s i l t - f r e e  

s i l v e r  sand.

A s a t i s f a c t o r y  form o f  m echanical d i s t r ib u t o r  has 

been d ev ised  by the Research O f f i c e r  f o r  S cotla n d  w ith  the 

c o -o p e r a t io n  o f  o th er  o f f i c e r s .  The machine i s  a 

m o d i f i c a t io n  o f  a commercial type o f  manure d i s t r ib u t o r  and 

works very  w e ll  w ith  coarse  m a ter ia ls  such as f in e  gravel 

or  ch ipp ings but i s  l e s s  s u c c e s s fu l  w ith  sand. The machine 

has been adopted in  a number o f  S c o t t i s h  n u rser ies  and 

appears to  f in d  general approva l. At Kennington Nursery 

y ie ld s  o f  90 ,000 1 -y r .  S itk a  spruce and 26,000 Japanese 

la r c h  one year se e d lin g s  p er  pound o f  seed  sown were 

ob ta in ed , u s in g  sand a p p lie d  by the machine f o r  co v e r in g .

(4 )  Depth o f  Covering The very  general use o f  

f in e  g ra ve l or other  c o a rs e -te x tu re d  m a ter ia l f o r  co v e r in g  

seed  suggested  the d e s i r a b i l i t y  o f  in v e s t ig a t in g  the 

q u es t ion  o f  depth o f  co v e r in g . Eiqperiments were c a r r ie d  

out in  1937 in  Newton, A ltcn s id e  and T u l l i a l l a n  n u rs e r ie s  in  

S co t la n d . R esu lts  are ta b u la ted  below  and g iv e  the number 

o f  se e d lin g s  ob ta in ed  in  each treatm ent.

Species Nursery Depth o f  Covering with fine gravel.
V l6  3/ l 6" lO/is"
No. o f  p la n ts  in  1000s.

S itka  spruce Newton 7o 1 7 .3 5 .6
A lto n s id e 8 .6 13.5 14 .6
T u l l i a l l a n 3 .6 8.6 0 .3

European la r c h Newtcn 4 .0 3 .7 4 .2
A lton s id e 2 .9 3 .8 4 .2
T u l l ia l la n 2 .0 2 .2 1 .2

Japanese la r c h Newton 4 .2 4 .2 3 .9
A lto n s id e 1 .9 4 .1 4 .8
T u l l1a l la n 1 .2 2 .1 0 .3

Alnus oregona A lton s id e 1 .8 5 .9 6 .1
T u l l l a l l a n 0 .9 1 .4 0 .8

Alnus incana A lto n s id e 4 .6 7 .0 6 .2
T u l l i a l l a n 0 .71 1 .5 I 0*1

i
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Germination was very low in  a l l  nurseries*

There are co n s id e ra b le  v a r ia t io n s  in  y i e l d  hut a general 

trend in  fa vou r  o f  c o v e r in g  to  a depth o f  about .

T u l l i a l l a n  has a much h ea v ier  s o i l  than the o th er  two 

nu rser ies , p o s s ib ly  t h is  may account f o r  the bad r e s u l t s  

o b ta in ed  there from the h e a v ie s t  depth o f  c o v e r in g . As 

regards the other two n u rse r ie s  the l i g h t e s t  cov er in g  i s  

as a ru le  i n f e r i o r  to  e i t h e r  o f  the deeper c o v e r in g s .

(5 )  Wet Weather Sowing. A p re lim in ary  experiment in  

1936 having g iven  s a t i s f a c t o r y  r e s u l t s  in  T u l l i a l l a n  Nursery, 

fu r th e r  experim ents were c a r r ie d  out in  a number o f  

n u rser ies  in  S co tla n d , u s in g  sand or f in e  gravel f o r  cover

in g  the seed . With one e x ce p t io n  the germ ination was as 

good in  those  beds sown when the ground was wet and the s o i l  

would norm ally be con s id ered  in  an u n su ita b le  c o n d it io n  f o r  

sowing, as in  the beds sown when the s o i l  was dry and the 

t i l t h  good. The e x ce p t io n  was in  the case o f  S cots  pine

in  A lto n s id e  Nursery where there was an apparent drop o f  

33 p er  cent in  the o u t -tu rn  from the sowing in  wet weather.

The experiment i s  s t i l l  in  a p re lim in a ry  stage and 

i t  would be unwise to  make much o f  these r e s u l t s ;  so fa r  

the in d ic a t io n s  are prom is ing .

( 6) A p p l ica t i o n  o f  Peat to  Nursery S o i l s . The 

experim ents on the a d d it io n  o f  d r ie d  pea ' to  nursery s o i l  

continue to  g ive  c o n f l i c t i n g  r e s u l t s .  At Kennington there 

i s  no doubt whatever that the peat i s  b e n e f i c i a l  bu t  in  most 

o f  the o th er  n u rse r ie s  in  England & Wales and in  a l l  those 

in  S cotland  where peat has been t r i e d  the improvement in  

s i z e  and q u a l i t y  o f  s e e d l in g  i s  so small as to  be in s ig n i 

f i c a n t .  I t  i s  p o s s ib le  that some o f  the n u rser ies  where 

there has been no r e s u l t  may y e t  show a b e n e f i t  when the 

peat becomes more com plete ly  in co rp o ra te d  w ith  the m ineral 

s o i l .
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(7 )  Manuring* A t r i a l  was c a r r ie d  out in  a number o f  

n u rser ies  on a method o f  manuring seed -beds by app ly ing  

s o - c a l l e d  l i q u i d  humate. This was prepared  as f o l l o w s :

A 5 0 -g a l lo n  b a r r e l  was h a l f - f i l l e d  w ith  need le  l i t t e r  and 

humus c o l l e c t e d  from beneath a f o r e s t  stand. To the 

l i t t e r  was then added 1 l b .  o f  20 per  cent ammonium 

su lp h ate , l i  l b .  o f  ammonium phosphate and l i  l b .  o f  

potassium  n i t r a t e ,  and the b a r r e l  f i l l e d  up w ith  w ater, 

s t i r r i n g  v ig o ro u s ly  meanwhile. A f t e r  standing  f o r  

s e v e ra l  hours the mixture was again  s t i r r e d  to b r in g  the 

f i n e r  humus p a r t i c l e s  in to  suspension , siphoned o f f  in to  

w atering  cans and a p p lied  at the ra te  o f  3^ g a l lo n s  per 

50 square f e e t  o f  seed -b ed . A p p l ic a t io n s  were made in  

most cases  in  the month o f  Ju ly  and ra th er  v a r ia b le  r e s u l t s  

o b ta in ed . Spruces improved in  co lo u r  and in  some ca se 6 

a ls o  in  growth, though the growth d i f f e r e n c e  was not as a 

ru le  very s t r ik in g .  Other s p e c ie s ,  e . g .  ash, b i r c h ,  b eech , 

grey a ld e r ,  and la r ch  showed l i t t l e  resp on se .  At 

Kennington b ir c h  responded w e l l  e a r ly  in  the growing season 

but by the end o f  the growing season there  was l i t t l e  

d i f f e r e n c e  between the t r e a te d  and u n treated  p l o t s .  At 

A lto n s id e  Nursery in  S co tla n d , where the humate was a pp lied  

t o  S itka  spruce , European la r c h  and S cots  p ine  s h o r t ly  a f t e r  

the seed germinated, the t r e a te d  se e d lin g s  are much the 

s t ro n g e r ,  on the o th er  hand the same s o lu t io n  o f  a r t i f i c i a l s  

a p p lie d  w ithout in fu s io n  w ith  the humus gave e q u a lly  

s a t i s f a c t o r y  r e s u l t s  and i t  i s  p o s s ib le  that the humus is  

unnecessary . On the whole the r e s u l t s  o f  the treatment 

have not been  very s t r ik in g .

Ash responded w e l l  at Kennington to  a compKa manure 

comprisinglime,and magnesium in  a d d it io n  to  p otash , phosphate 

and n it r o g e n .  At the end o f  two years  the t re a te d  seed

l in g s  averaged 24 inches in  heigh t  compared w ith 13 inches 

in  the u n treated  c o n t r o l s .



( 8) Methods o f  c o n t r o l l in g  weeds in  se e d -b e d s .

The p la n ts  in  the 1934 w e e d -co n tro l  experiment in  S cotlan d  

having been l i f t e d  and f i n a l l y  assessed  i t  is  now p o s s ib le  

to  review  the complete s e r ie s  o f  experiments l a i d  down in  

1932, 1933, and 1934. In the f i r s t  o f  these years 

experiments were c a r r ie d  out at Inchnacardoch, A lto n s id e ,  

and at the Royal B otan ic  Garden, I n v e r le i t h ;  these 

in c lu d ed  t r i a l s  o f  s c o r ch in g  with a blow lamp and treatment 

w ith  s o lu t io n s  o f  su lph u r ic  a c id  and copper su lph ate .

In  1933 Benmore Nursery was added to the s e r ie s  and the 

experim ents were c a r r ie d  out on a la r g e r  s c a le ;  three 

s p e c ie s  in ste a d  o f  one were sown, and although the use o f  

copper su lphate was dropped the blow  lamp and su lph u r ic  

a c id  treatm ents were in cre a sed  in  number. The data have 

proved  v ery  troublesom e to analyse because o f  the in t e r 

a c t io n  o f  s e v e ra l  f a c t o r s ,  n ota b ly  the output o f  usable  

se e d lin g s  per pound o f  seed , c o s t  o f  the treatment a p p lie d ,  

and sav in g , i f  any, in  the co s t  o f  weeding. The method 

employed by the Research O f f i c e r  f o r  S cotlan d  has been to 

reduce the r e s u l t s  to  the common denominator o f  c o s t  o f  

r a i s in g  the 2-y e a r  se e d lin g s  produced per pound o f  seed 

sown, tak in g  a l l  op era t ion s  in to  account. Even w ith  th is  

s i m p l i f i c a t i o n  i t  is  qu ite  a form id ab le  matter to  present 

the data and f o r  the purpose o f  t h is  rep o rt  i t  w i l l  perhaps 

be s u f f i c i e n t  to  tabu late  the ma ôx* r e s u l t s  in  each nursery 

and y ear .
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I . S u lphu ric  A c id .

Experiments. S itka  1 European 
sp ru ce , | la r c h .

S cots
p in e .

P .32

( l )  A lto n s id e  Nursery.

No b e n e f i t  from use j 
o f  a c id .  i

I
i!

P . 33
1

Dry season and few weeds. i 
Treatment in crea sed  c o s t s  w ith a l l  s p e c ie s  | 
(Outturns reduced)

P . 34 No b e n e f i t  from any o f  the treatm ents.

P. 32

i

(2 )  Inchnacardoch Nursery.

i
No re d u c t io n  o f  co s i

P . 33 One weak a p p l i c a t io n  
o f  a c id  a p p lie d  soon 
a f t e r  sowing r e 
duced c o s t s .  Remain
ing  treatm ents 
u n fa v ou ra b le „

Treatments m ostly  harmful. 
Outturns low er .

P . 34 5 p in ts  o f  1 in  95 
a c id  a p p lied  on 5th 
day a f t e r  sowing 
reduced  c o s t .  
Remaining treatm ents 
u n favou rable .

Three out o f  s ix  
treatm ents gave 
f  avour able  re s u l t  s . 
Remainder harmful.

Three out o f  s ix  
treatm ents gave 
fa vou ra b le  r e s u l t s .  
Remainder incon
c lu s iv e  .

P .32
(3 )  I n v e r le i t h  Nursery.

No co n c lu s iv e  -  
r e s u l t .  ;

!
|
I
i

P . 33 5 p in t s  o f  1 in  80 : Pour out o f  s i x  
a c id  on 7th day ; treatm ents harm- 
a f t e r  sowing gave f u l ,  r e s t  
h igh est  ou ttu rn  ; in c o n c lu s iv e ,  
and reduced c o s t s .  i

Two out o f  s i x  
treatm ents harmful, 
r e s t  in c o n c lu s iv e .

P . 34 Two treatm ents 
fa v o u ra b le .  Pour 
u n favou rab le .
Best treatment was 
3 p in t s  o f  1 in  95 
a c id  on 7th day.

Two out o f  s ix  
treatm ents bene
f i c i a l .  Rest 
in c o n c lu s iv e .  Best 
treatment was 5 
p in t s  o f  1 in  80 
a c id  on 5th or 9th 
day.

Pour treatm ents out 
o f  s ix  b e n e f i c i a l .  
Rest in c o n c lu s iv e .  
Best treatm ent was 
5 p in ts  o f  1 in  80 

la c id  on 5th day.

— . . .

P . 33
(4 )  Benmore Nursery.

7-g- p in ts  o f  1 in  110 a c id  on 7th day gave good 
r e s u l t s .  Costs s u b s t a n t ia l ly  reduced. High 
co n ce n tra t ion s  (1 in  80) u n favou rab le .

P. 34 3 or 5 p in ts  o f  
1 in  95 a c id  on 5th 
day a f t e r  sowing 
very  e f f e c t i v e  in  
reducing  costs ,. High 
co n ce n tra t io n  
u n favou ra b le .

5 p in t s  o f  1 in  95 a c id  on 
5th day gave good r e s u l t s .

- 7 -



Summary o f  r e s u lts  from use o f  a c id . The experiments 

with Sulphuric a c id  have g iven on the whole unfavourable 

r e s u lt s  in  three out o f  the four n u rser ies .  Germination 

has o f te n  been reduced, sometimes d is a s tro u s ly  so , and the 

number o f  successes i s  more than counterbalanced by the 

f a i lu r e s .  In the fou rth  nursery, Benmore, the re s u lt s  

with the lower concentrations (1 in  95 and 1 in  110) are 

s u f f i c i e n t l y  encouraging to ju s t i f y  experiment on a la rg er  

s c a le .  The dosage suggested is  6 p in ts  per square yard 

a pp lied  as f o l lo w s :  S itka  spruce and Scots p ine  on the

f i f t h  day a f te r  sowing, European la rch  on the seventh day 

a f te r  sowing.

I I . Blow Lamp Experiments.

Experiments. Sitka
spruce.

European
la rc h .

Scots 
p in e .

P. 32 -  34.

P .32

( l )  A lton side  Nursery.

With the p a r t ia l  ex cep tion  o f  P . 32 none o f  the 
blow lamp treatments reduced co s ts  o f  production .

(2) Inchnacardoch Nursery,

Burning c o n tr o l le d  
weed growth into  
the second year 
and reduced c o s t s .

P .33 Light burning sometimes but not in variab ly  
b e n e f i c i a l .
15 seconds per square yard on 7th to  13th day 
a f te r  sowing gave b e s t  r e s u l t s .

P. 34 A l l  burning treatments gave in con clu s ive  or 
unfavourable resxilts .

P .33

P. 34

P . 33

(3 ) Inverl e ith  Nursery. i
i

15 seconds per sq. j 15 seconds on 7th j15 to 20 seconds on
yd. on 7th to  13th I day improved o u t -  !10th to  13th day
day gave good j turn and reduced |increased outturn
r e s u l t s .  | weed growth by 40% .I and reduced c o s ts .

A l l  burning treatments gave in con clu sive  or 
unfavourable r e s u l t s .

(4 ) Benmore Nu rse ry .

15 seconds per sq» 
yd. on the 10th 
day a fte r  sowing 
gave good r e s u l t s .

The seed germinated 
too  qu ick ly  and the 
seed lin gs  were 
scorched in  a l l  
treatm ents.

15 seconds on the 
7th day halved the 
amount o f weeding 
and increased  the 
outturn .

P .34 j 20 seconds on the j
• 12th day gave good ;
■ r e s u l t s .  |

10 seconds on the 8th day a fte r  
sowing gave good re s u lt s .



Summary o f  Blow LampTreatments. The co n c lu s io n  from 

the three years s e r ie s  o f  experim ents i s  that so fa r  as 

c o s t  o f  p ro d u c t io n  is  concerned l o c a l  c o n d it io n s  o f  s o i l  

and weather must determine i f  the "blow lamp shou ld  be 

a p p lie d .  In  a sandy nursery  such as A lto n s id e  and in  a 

dry  season the weeds germinate so s low ly  that noth ing  is  

gained by u s in g  the b low  lamp. I t  must a ls o  be r e a l i s e d  

that o c c a s io n a l ly  there  may be a d i s a s t e r ,  as in  the case 

o f  European la r c h  in  P . 33 in  Benmore nursery where the 

tre e  seed  germinated so q u ick ly  th at  the se e d lin g s  were 

b a d ly  scorch ed . In  weedy n u rs e r ie s ,  e s p e c ia l l y  in  h igh  

r a i n f a l l  areas, g iven d i s c r e t i o n  in  i t s  u se , the blow lamp 

appears a u s e fu l  a d ju n ct .

I t  should  be observed  that the experim ental 

r e s u l t s  were based s o l e l y  on c o s ts  o f  p ro d u c t io n ,  assuming 

an u n lim ited  labour supply . Where there  i s  a shortage o f  

la b ou r  the time element becomes a l l  im portant, and the 

g rea ter  speed o f  the blow lamp treatment may make i t s  use 

in d isp e n sa b le .

(9 )  Hortomone. P re lim in ary  t r i a l s  have been  c a r r ie d

out w ith  a p r o p r ie ta r y  p re p a ra t io n  c a l l e d  Hortomone A, 

co n ta in in g  a grow th-prom oting substance . The sp e c ie s  used 

in c lu d ed  cu tt in g s  o f  aspen, p o p la r ,  go lden  p r i v e t ,  and 

sundry c o n i f e r s .  A small number o f  the aspen ro o ted  

s u c c e s s f u l ly  and there was a dec id ed  stim ulus to the r o o t in g  

o f  p r i v e t .  Poplar s tru ck  w ell both  w ith and without the 

treatm ent. A l l  the c o n i f e r s  f a i l e d .  The work i s  b e in g  

extended t h is  year .
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(10) C u lt iv a t io n  o f  Walnut and P o p la r . Some remarkably 

f in e  tw o-year walnut se e d l in g s  were r a is e d  l a s t  season at 

Kennington in  well-manured s o i l ,  "black walnut were up to  7 

f e e t  and common walnut up to  n ea r ly  5 f e e t  in  h e ig h t .  These 

have "been l i f t e d  and r e l in e d  at a wide sp a c in g ; a p r o p o r t io n  

o f  the p la n ts  was stumped "before r e l in in g .

The new pop lar  nursery at Mundford near T h etford  

i s  turn ing  out w e l l .  Stumped on e -y ea r  o ld  p op lar  cu tt in g s  

l in e d  out in  P . 36 now average from 9 to  13 f e e t  in  h e ig h t ,  

the growth v ary in g  w ith  the s p e c ie s .

Pop lar  c u t t in g s  l in e d  out at d i f f e r e n t  spacings in  

the Pen Row nursery at Rendlesham showed the "benefit o f  wider 

sp ac in g . The p la n ts  grew w e l l ,  averaging  6 f e e t  in  height

at the end o f  the f i r s t  year . When graded on s i z e  and v igou r
/

the f o l l o w in g  data were ob ta in ed :

Spacing Grade I Grade I I  Grade I I I  C u lls  Dead
percentage  o f  c u tt in g s  l in e d  out

3" x 12" 32 27 18 17 6
6 " x 12" 50 31 14 5
9" x 12" 50 29 17 4

Extending the sp ac ing  from 3" to  6 " has a p p rec ia b ly  in crea sed  

the p r o p o r t io n  o f  Grade I p la n ts .

A r e p e t i t i o n  o f  the p rev iou s  y e a r 's  experiment on 

s iz e  o f  c u t t in g  in d ic a te d  that 8" i s  the most s u ita b le  length  

f o r  a p op la r  c u t t in g .  The b e s t  r e s u l t  i s  ob ta in ed  when the 

cu t t in g  i s  b u r ie d  in  the s o i l  so that the top  on ly  ju s t  shows 

above g ro u n d -le v e l .

An experiment on the stumping and r e l in in g  o f  some 

aspen tra n sp la n ts  which were o f  very poor  form and growth 

gave good r e s u l t s .  Some o f  the cu t-b a ck  p la n ts  made shoots 

up to  6 f e e t  in  len gth .
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Programme o f  Nursery I n v e s t ig a t io n s  1958.

P r o je c t Nursery

S t r a t i f i c a t i o n  o f  seed o f  
iPinus co n tor ta  . . .

Method o f  c o v e r in g  seed

Season o f  sowing .

D ensity  o f  sowing

Sowing under wet 
c o n d it io n s  . .

Comparison o f  d r i l l  
b roa d ca st  sowing

T r ia l  o f  Hortomone

A p p l ic a t io n  o f  peat 
nursery s o i l s

Manuring

and

to

R a is in g  o f  Walnut

R a is in g  o f  b i r c h  and a lder

Comparison o f  l in in g -o u t  
and bedd in g  out S itka  
spruce se e d lin g s  . . . .

L a rg e -s ca le  experiment on 
Green Cropping ...................

R a is in g  o f  Poplar,

Kennington 

Tair  Onen

Kennington, H a lw il l  and Tair-Onen 

Kennington and Newton

T u l l i a l l a n ,  Newton, A lto n s id e

Newton, T u l l ia l la n  

Kennington, A lto n s id e

Kennington, A lto n s id e ,  T u l l ia l la n

Kennington, A lto n s id e ,  T u l l ia l la n ,  
S tra th y re , Widehaugh, T air  Onen

Kennington

T u l l i a l l a n ,  A lto n s id e  

Newton

Inchnacardoch

Mundford

Progress  o f  P la n ta t io n  Experim ents.

The Research O f f i c e r  f o r  S cotland  has prepared  a 

comprehensive rep o rt  summarising the S c o t t i s h  experiments on 

s o i l  c u l t iv a t i o n  and preparation  f o r  p la n t in g ,  in c lu d in g  tu r f  

p la n t in g ,  grouping o f  t u r f s ,  hand d ig g in g , and p loughing.

The f o l l o w in g  i s  a summary o f  th is  r e p o r t .

(1 )  Peat S o i l s .

(a )  D ir e c t  p la n t in g  in to  the natural s u r fa c e . In  the 

e a r ly  days o f  the experim ental work at Inchnacardoch and 

elsewhere in  the west o f  S cotlan d  many experim ents were made 

w ith  d i f f e r e n t  methods o f  d i r e c t  p la n t in g .  The more



e la b o ra te  o f  these were based  on the b e l i e f  that the r o o ts  

might p en etra te  broken-up peat more r e a d i ly  than peat in  

i t s  n atu ra l c o n d it io n s ,  hence v a r iou s  forms o f  p i t t i n g ,  

mattock tren ch in g  e t c .  These a l l  f a i l e d  to produce 

s a t i s fa c t o r y  growth on the f ib r o u s  peat o f  the S c o t t is h  

Highlands, V e r t i c a l  notch in g  and p i t t i n g  r e s u lt e d  in  the 

death o f  the m a jor ity  o f  the sp ru ces , w h ile  methods o f  

shallow  p la n t in g  des igned  to p la c e  the r o o t s  near the 

su rfa ce  a ls o  f a i l e d  except in  one experiment at G lenrigh , 

where the n atu ra l drainage was good.

I t  should  be observed  that r e s u l t s  with the d i r e c t  

n otch in g  o f  spruces on the amorphous types o f  M olin ia  peat 

o f  the Cheviots and Pennines are much H ess unfavxMir-abLe "to 

t h is  method. L osses are u s u a l ly  h igher than by t u r f  

p la n t in g ,  and growth a p p rec ia b ly  s low er , but p ro v id e d  a 

reasonable  amount o f  drainage i s  done i t  i s  p o s s ib le  to  

secure  s a t i s f a c t o r y  p la n ta t io n s  -by--this means; Moorburnhead 

P la n ta t io n  i s  a case in  p o in t .

(b )  Standard Methods o f  Turf P la n t in g . These have 

proved a grea t  advance over d i r e c t  p la n t in g  on a l l  types 

o f  peat, both  as regards r e d u c t io n  o f  l o s s e s  on p la n t in g  and 

a ls o ,  as a r u le ,  as regards ra te  o f  growth. In  some o f  

the experim ents, however, t u r f  p la n t in g  r e s u lte d  in  heavy 

lo s s e s  during the f i r s t  y e a r .  This o ccu rred  almost 

e x c lu s iv e ly  on the f ib r o u s  types o f  peat when p la n t in g  was 

c a r r ie d  out b e fo r e  the t u r f s  had time to s e t t l e  p ro p e r ly  

and the weather f o l l o w in g  p la n t in g  was very dry.

As regards the e f f e c t  o f  t u r f  p la n t in g  upon ra te  o f  

growth, on the p oorer  types o f  p s e u d o - f ib ro u s  p e a t ,  e . g .  

C a llu n a -S c irpu s , growth a f t e r  the f i r s t  few years may be 

l i t t l e  b e t t e r  than in  the case o f  d i r e c t  notch in g . In  

b oth  cases the r e s u lt  i s  a complete s ta te  o f  check, but the
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tu r fe d  p lan ts , so far, remain f o r  the most part a l i v e ,  w hile  

those  p lan ted  d i r e c t  gradually  d ie .  On th is  type o f  land 

the e f f e c t  o f  manuring w ith b a s i c  s la g  i s  g rea ter  than any 

improvement that can be e f f e c t e d  by method o f  p la n t in g .

( c )  Experiments on Methods o f  Turf P la n t in g . A number 

o f  experim ents c a r r ie d  out on the poorer  peat types at 

Inchnacardoch and Achnashellach may be mentioned here very 

b r i e f l y .  Nothing was gained by p la n t in g  on t u r fs  taken 

from the lower l e v e l s  o f  a deep peat b og  as compared w ith  

su rfa ce  p ea t .  D raining and la y in g  out the t u r fs  three  

years in  advance o f  p la n t in g  was not h e lp fu l  at 

Inchnacardoch. No advantage r e s u lt e d  from p u tt in g  a p la n te d  

t u r f  on top o f  another t u r f  in  which a c a v ity  had been 

formed, the o b je c t  b e in g  to improve a e ra t io n .  Experiments 

on the l i f t i n g  o f  bad ly  checked spruce on f ib r o u s  p ea t  were 

g e n e ra lly  u n su c ce s s fu l ,  l o s s e s  were very  h igh  and 

r e l a t i v e l y  few o f  the p la n ts  r e co v e re d .  The most in ten s iv e  

treatm ent, c o n s is t in g  o f  l i f t i n g  the checked p la n ts ,  apply

in g  b a s i c  s la g  and p u tt in g  in  new d ra in s ,  has been 

a su cce s s ,  but i t  i s  q u estion a b le  i f  i t  would not be 

b e t t e r  to  rep la n t  de novo u s in g  standard t u r f  p la n t in g .

The most in t e r e s t in g  o f  the s p e c ia l  methods o f  tu r f  

p la n t in g  employed is  the system o f  group p la n t in g  t r i e d  at 

Inchnacardoch and G lenrigh  where three t u r f s  are p la ced  

round a ce n tra l  p la n ted  t u r f .  Such con ce n tra t ion  o f  the 

t u r f s  combined w ith  the more in te n s iv e  drainage a l t e r s  

fa vou ra b ly  the v e g e ta t io n  and promotes the growth o f  the 

t r e e s .  This r e s u l t  p o in ts  the way to  p lough in g  as the 

p robab le  s o lu t io n  o f  the problem  o f  the a f f o r e s t a t i o n  o f  the 

p o o rer  peat s o i l s  ( f i b r o u s  and pseudo f ib r o u s  t y p e s ) .
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(d )  Dug-over P ea t . Owing to  la ck  o f  the necessary

implements i t  has been im p oss ib le  to experim ent w ith

ploughed-up peat o f  the type found in  the H ighlands. 

Im ita t io n  p loughing  (tu rn in g  over  the peat by hand) has 

been c a r r ie d  out at B orgie  where l i  a cres  o f  deep Calluna- 

S cirpus peat were d e a lt  w ith  in  t h is  manner. A f te r  7 

growing seasons the average h e ig h ts  o f  the t r e e s  were 

as f o l l o w s :

S itk a  spruce 4 f t .  10 in .
Pinus co n to r ta  4 f t .  10 in .
S cots  pine 3 f t .  2 in .

A l l  the p la n ts  r e c e iv e d  the usual dose o f  b a s i c

s la g .  This r e s u l t  on a d e f i n i t e l y  bad type o f  peat  is

qu ite  encouraging  although , as there was no ord in a ry  t u r f  

p la n t in g  c a r r ie d  out a lon gs ide  as a con tro l ,  i t  i s  d i f f i c u l t  

t o  say e x a c t ly  what part the c u l t iv a t i o n  has p la y e d .  The 

nearest  t u r f  p la n t in g  i s  about a mile away on the o p p o s ite  

s id e  o f  the v a l le y  and though the ground is  not d i s s im i la r ,  

i t  i s  unsafe to make a com parison.

Hand d igg in g  has a lso  been c a r r ie d  out on a number 

o f  S c irp u s -C a llu n a  k n o l ls  ca rry in g  a th in  sk in  o f  f ib r o u s  

p e a t .  There are experim ents at N ev is , Bennan, B org ie ,  

Inchnacardoch , B la c k cra ig  and G lenrigh F o re s ts ,  a l l  o f  

which were c a r r ie d  out in  P . 35 and P . 36. The r e s u l t s  have 

been  g e n e ra lly  un favourable  as compared w ith  d i r e c t  p la n t in g  

or  p la n t in g  on re p la ced  t u r f s ,  the fe a tu re  o f  the dug-over 

areas b e in g  the very  heavy death ra te  which occu rred  in  the 

f i r s t  season a f te r  p la n t in g .  These k n o l ls  presen t  a

s p e c ia l  problem  owing to the tendency o f  the d is tu rb ed  s o i l  

to  dry out during a summer drought„

Summary. The experim ental work p rov id es  d e f in i t e  

ev idence  ju s t i f y i n g  the ad option  o f  the standard method o f  

t u r f  p la n t in g  on peat s o i l s .  The method i s  e q u a lly  a p p l i 

cab le  whether the s p e c ie s  i s  S itk a  spruce , Japanese la r c h ,
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S cots  p ine  or Plnus c o n to r t a * On the p oo re r  types o f  peat 

the success  o f  the t u r f  group and im ita t io n  p lou gh in g  

methods ( i n  con ju n ct ion  w ith  b a s i c  s la g )  in  im proving the 

natura l v e g e ta t io n  p o in ts  to  in te n s iv e  c u l t i v a t i o n  as a 

p o s s ib le  s o lu t io n  o f  the problem o f  these p e a ts .  H alf the 

b a t t l e  w i l l  be won i f  grasses can be brought in  to  re p la ce  

the heather and S c irp u s , and the su res t  way o f  e f f e c t i n g  

such a change i s  to turn  over the su rfa ce  peat as com p lete ly  

as p o s s ib l e .  The a d d it io n  o f  b a s ic  s la g  w i l l  p rob a b ly  be 

n ecessary  in  most ca ses .

(2 )  Upland Calluna S o i l s .

The most impor'tarrt- s e r i e s —o f  expeTrimemts in  JEkKytXaivl 

i s  in  the la rg e  experim ental area at Teindland. On th is  

compacted and n a tu ra l ly  i l l - d r a i n e d ,  im poverished s o i l  the 

e f f e c t s  o f  c u l t i v a t i o n  are u s u a l ly  very w ell-m arked . A 

P . 28 experiment co n tra s ts  the growth o f  three s p e c ie s  

p la n ted  A. by d i r e c t  n otch in g  in to  the un d istu rbed  s o i l  and 

B. on mounds, the l a t t e r  involving a con s id era b le  amount o f  

l o c a l  s o i l  c u l t i v a t i o n  as w e l l  as l o c a l l y  improved drainage. 

The r e s u l t s  are as f o l l o w s  ( a f t e r  10 growing se a so n s ) :

S p ec ies A. D ir e c t  Notch B. Mound P la n t in g
Unmanured Manured Unmanured Manured

Japanese (Mean H eight, in . 23 40 36 67
la r c h (p er  cent o f  l o s s e s 43 31 21 7

S cots (Mean H eight, in . 22 35 32 43
p ine (p er  cent o f  lo s s e s 26 V 23 15

Pinus (Mean H eight, in . 16 36 27 52
co n to r ta (p er  cent o f  l o s s e s 33 17 25 16

Growth o f  a l l  sp e c ie s  p la n ted  by d i r e c t  notch in g  

without b a s i c  s la g  has been p a in fu l ly  s low . An average 

t o t a l  he igh t  o f  l e s s  than two f e e t  in ten  years i s  not much 

o f  a r e s u l t .  Mound p la n t in g  c l e a r ly  improves m atters though
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i t  i s  worth n o t in g  that the h e igh ts  o f  the unmanured 

mounded p la n ts  are l e s s  than those notched in  d i r e c t ,  "but 

w ith  manure. In  t h is  experiment the com bination o f  mound 

p la n t in g  and manuring w ith  b a s i c  s la g  has g iven  much the 

b e s t  r e s u l t s .  That drainage i s  an important f a c t o r  on 

t h is  Teindland area i s  w e ll  i l l u s t r a t e d  by a P .26 

experiment w ith  S cots  p in e . Whereas the p la n ts  on the 

undrained ground averaged on ly  lt> inches in  h e igh t  a f t e r  

12 y ea rs ,  those p lan ted  between dra ins averaged 27 inches 

(range 17 to 35 inches) w hile  those put in  along the drain  

s id e s  averaged 40 inches (range 27 to  55 in c h e s ) .

In  P . 27 and P . 28 a f a i r l y  e la b ora te  p loughing  

experiment was c a r r ie d  cu t  in  the same experim ental area at 

Teindland. There were three methods o f  p lou gh in g , i . e .  

f u l l  p lou gh in g , dou ble -fu rrow  p lough in g  and. dou ble -fu rrow  

p lou gh in g  w ith  a su b so i le r ,  f o l lo w in g  the p lough . The 

p lough was s p e c ia l l y  co n stru cte d  f o r  t i e  vo^k and v/as drawn 

by three h o r s e s .  C onsidering  the nature o f  the s o i l  and 

the numerous b ou ld ers  i t  d id  very  good work but i t s  p e r 

formance was c e r t a in ly  much i n f e r i o r  t o  that o f  the modern 

tra ctor -d ra w n  p lou gh s . Even where the s u b s o i le r  was used 

the ir o n  pan was seldom reached  or  broken .

A v a r ie ty  o f  sp e c ie s  and m ixtures was t r ie d ,  

in c lu d in g  m ixtures o f  S itk a  spruce and Norway spruce w ith  

Pinus co n to r ta  and mountain p in e ,  these  w i l l  be r e fe r r e d  to  

l a t e r  in  th is  r e p o r t .  For the presen t  purpose i t  w i l l  be 

s u f f i c i e n t  to  g ive  the data reg a rd in g  the growth o f  S cots  

p ine  and Pinus c o n t o r t a, both  s p e c ie s  which, where p lanted  

d i r e c t ,  w ithout c u l t iv a t i o n ,  have made l i t t l e  p ro g r e ss .  

P loughing was c a r r ie d  out in  P . 27 and h a l f  the area was 

p loughed in  that year and the o th er  h a l f  in  P .28.
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The average h e igh ts  in  inches o f  the unslagged 

p la n ts  o f  the two s p e c ie s ,  at the end o f  P . 37, are as 

f o l l o w s :

,
! S cots  pine Pinus co n to r ta
i
i P .27 P .28 P . 27 P.28

; in . in . in . in .
! .! P u ll  p lou gh in g  (no s la g 43 50 34 60
| (s la g g e d 57 51 38 77

; 2- furrow  p lough in g  (no s la g 50 32 42 52
i (s la g g e d 58 46 41 75

; 2- fu rrow  p loughin g  (no s la g 54 27 38 69
| s u b s o i le d  (s la g g e d
i

68 53 47 83

(no s la g  
Mean * * * ( s la sh ed

49 36 38 60
61 50 42 78

The data show no co n s is te n t  trend as regards the e f f e c t  o f  

the three methods o f  c u l t i v a t i o n  and i t  was qu ite  apparent 

on the ground that t h is  is  due to l o c a l  s o i l  v a r ia t i o n s .

The e f f e c t  o f  s la g  has a ls o  t e e n  ra th e r  v a r ia b le . The 

stim ulus has been g re a te s t  on the p o o re s t  s i t e s  and so 

has had a l e v e l l in g - u p  e f f e c t ;  t h is  i s  p a r t i c u la r ly  

n o t ic e a b le  in  the case o f  S cots  pine o f  P .28  r id ge  p lou gh in g . 

The Pinus co n to r ta  used in  the P .27 p la n t in g  were apparently  

a poor  l o t ,  the P .28 p la n ts  g iv in g  a much b e t t e r  r e s u l t .

I f  we compare the growth o f  the p .2 8  S cots  pine 

w ith  that o f  the P . 28 Pinus c o n to r ta  the d i f f e r e n c e  i s  not 

very  g rea t , and i t  i s  p o s s ib le  that in  ten  y e a r s ’ time there 

w i l l  be l i t t l e  to choose between the two sp e c ie s  as regards 

h eigh t growth. The experiment d id  not include  a d i r e c t  

p la n ted  c o n tr o l  but there  i s  s u f f i c i e n t  evidence  on the 

area as a whole t o  leave  no doubt as to the b e n e f i c i a l  

e f f e c t  o f  the p lough in g .

In  P .29 a l a r g e - s c a le  p loughing  experiment was 

c a r r ie d  ou t , c o v e r in g  an area o f  about 1.0 a cres  w ith in  the 

reserved  Compartment at Teindland. Mound p la n t in g
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( in c id e n t a l l y  a very  expensive  method o f  s o i l  p rep a ra t ion )  

was co n tra s te d  with shallow  c u l t i v a t i o n  hy horse p lough , 

there  b e in g  two methods: Three Furrow p lough in g  p la n ted  at

normal spacing, and Complete p loughin g  p la n ted  in  c l o s e ly  

spaced groups. The sp e c ie s  used was Pinus c o n t o r t a , h a l f  

the p la n ts  were put in  in  P .29 and the remainder in  P . 30.

The r e s u l t s  are summarised in  the f o l l o w in g  ta b le :

P .29 P la n t in g . 
Average height a f t e r  

9 growing season s .

P . 30 P la n t in g . 
Average h e igh t  a f te r  

8 growing seasons.

Unmanured. Manured with 
b a s i c  s la g . Unmanured. Manured.

P la n t in g  on Mounds

Three furrow p loughin g

Complete p lough in g  
(p la n te d  in  groups)

in .

35 ± 5 .3  

32 ± 2 .4  

34 ± 8 .3

in .

55 ± 7 .9  

72 ± 4 .8  

80 ± 2 . 9

m .

34 + 6 .2

35 ± 2 .4

36 ± 6 .9

m .

51 ± 5 .4  

61 ± 4 .0  

67 ± 9 .1

Without manure growth has been r e l a t i v e l y  slow and 

and there i s  noth ing to choose between the three methods o f  

s o i l  p re p a ra t io n .  With manure the t re e s  can reasonably  be 

regarded as e s ta b l is h e d  and there i s  a d i s t i n c t  in d ic a t io n  

that the more in ten s iv e  c u l t iv a t i o n  prov id ed  by p loughin g  

has been b e n e f i c i a l .  The h igh  standard e r r o r s  r e f l e c t  the 

very  v a r ia b le  growth o f  the t r e e s ,  p robab ly  in  a few y e a rs ' 

time when canopy has formed the p la n ta t io n  w i l l  even up and 

d i f f e r e n c e s  between the i n i t i a l  treatm ents may show up more 

c l e a r ly .

The e f f e c t  o f  c u l t iv a t i o n  comes out perhaps most 

d e f i n i t e l y  in  Experiment 36 P .29 at Teindland. Here S cots  

p ine  and Pinus co n to r ta  were p lan ted  in  groups some o f  which 

were du g-over , re p re se n t in g  complete c u l t iv a t i o n ,  w hile  in  

o th ers  the p la n ts  were put in  on the natura l unbroken su r fa ce .



H alf o f  the groups were manured with b a s i c  s la g  (2  ounces 

per p la n t ) 4 the other h a l f  b e in g  l e f t  as unmanured c o n t r o l s .

Average Heights o f  P lants 
in  inches a f t e r  9 growing 

se a so n s .
U n cu ltiva ted C u lt iv a te d

S cots  pine (No s la g 13 28
(Slagged 16 53

Pinus (No s la g 20 26
co n to r ta (S lagged 29

------------------------------------------
63

The outstanding  r e s u l t s  are from the s lagged  and 

c u l t iv a t e d  groups o f  b o th  s p e c ie s  as compared w ith the 

u n cu lt iv a te d ,  unmanured c o n t r o l s .

I t  i s  c le a r  that c u l t iv a t i o n  alone i s  i n s u f f i c i e n t  

to  produce s a t i s fa c t o r y  r e s u l t s  on t h is  very  poor  land.

One fu rth er  experiment i s  o f  in te r e s t  as b ea r in g  

on the problem  o f  the c u l t iv a t i o n  o f  these poor wet Calluna 

heaths . The experiment was based  on the experien ce  o f  

the Danish H eath -reclam ation  S o c ie ty  which supports the use 

o f  in te n s iv e  c u l t iv a t i o n  b e fo r e  p la n t in g  the f o r e s t  t r e e s .  

The c u l t iv a t i o n  extends over a p e r io d  o f  years during which 

at le a s t  two a g r ic u ltu r a l  crops are harvested . In 1933 

p l o t s  were l a i d  down at Teindland in  which two treatments 

were t e s te d :  A. the su rfa ce  was broken up by a s in g le

p lou gh in g , and B. the s o i l  was in te n s iv e ly  c u lt iv a t e d  by 

tw ice  p lough in g  and tw ice  c u l t iv a t in g .  The experiment 

d i f f e r e d  from the Danish p r a c t i c e  in  that no a g r ic u ltu r a l  

crops were taken ( t h i s  was done in  a la t e r  sm a ll -s ca le  

ex p er im en t) .
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The r e s u l t s ,  at the end o f  5 growing seasons, 

are as f o l l o w s :

S in g le P loughing Intensive C u lt iv a t io n
Losses Average Losses Average

per cent H eigh t„ per cent H eight.
in . in .

A.. Without S lag .
S itk a  spruce 30 9 11 8

Japanese
la r c h 71 10 48 6

B irch 45 12 36 7

Oregon a lder
■..........................  — ■ I

100
■ ■

0 100 0

B With S lag .

S itk a  spruce 8 23 0 22

Japanese
la r c h 40 25 2 36

B irch 27 26 4 16

Oregon a ld er 6 75 7 117

The data are remarkable from sev era l 

p o in ts  o f  view* In ten s iv e  c u l t iv a t i o n  without any

manuring has not helped at a l l  excep t  to reduce to some 

exten t the p ro p o r t io n  o f  f a i l u r e s  in  the f i r s t  three 

s p e c ie s .  Oregon a lder  d ied  out com p lete ly  in  b oth  forms 

o f  s o i l  c u l t iv a t i o n .  As regards growth, a l l  sp e c ie s  are in  

check and i t  i s  in t e r e s t in g  to  f in d  b ir c h  making such a 

poor showing on the in te n s iv e ly  c u l t iv a t e d  ground.

Where b a s i c  s la g  was a p p lied  both  S itka  spruce and 

Japanese larch, are showing s ign s o f  growth, p a r t i c u la r ly  the 

la r c h  on the in t e n s iv e ly  worked s e c t io n s .  B irch  i s  on ly  

r e l a t i v e l y  b e t t e r  than on the unmanured p l o t s  and c l e a r ly  

f in d s  the c o n d it io n s  u n su ita b le .  Oregon a lder  has done by 

f a r  the b e s t  o f  the sp e c ie s  t r i e d ,  the s la g  has con verted  a
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complete f a i l u r e  in to  a 95 per cent take and the p la n ts  

have a tta in ed  the very  con s id era b le  height o f  from 6 to  

nea r ly  10 f e e t  in  f i v e  y ea rs .

The other p oor  Calluna area in  which experim ents 

on s o i l  c u l t i v a t i o n  have been c a r r ie d  out over a p e r io d  o f  

years i s  in  Y ork sh ire , at A l le r s t o n  and Harwooddale.

At A l le r s t o n  the e f f e c t s  o f  c u l t iv a t i o n  are w e ll  marked, 

a lthough, as the s o i l  c o n d it io n s  are l e s s  unfavourable 

than at  Teindland,grow th o f  p in es  on the u n cu lt iv a te d  

ground are r e l a t i v e l y  b e t t e r .

Experiment 6 . P .28 shows the e f f e c t  o f  shallow  

p lough in g  compared w ith p la n t in g  in to  a s c r e e fe d  patch  o f  

u n cu lt iv a te d  s o i l .  No s la g  was a p p lie d .

Growth a f t e r  10 y e a r s .

S c r e e f -p la n t in g . 3 -furrow  p lough in g . P u ll p lough in g .

Av.Ht. Av.Shoot Av.Ht. Av.Shoot Av.Ht. Av.Shoot
in . in . in . m . in . in .

S cots  p ine 41 8.5 47 10.6 56 12 .8

C ors ican  pine 32 7.5 46 10.6 51 11 .4

S itk a  spruce 14 0 .9 29 4 .1 29 4 .0

Japanese la rc h
1

16 2 .7 34 8 .2 59 12.8

The S cots  pine in  the s c r e e f -p la n t e d  c o n tr o ls

without s la g  are nearly  as t a l l  as the same sp e c ie s  on f u l l y  

ploughed and slagged  ground at Teindland. P loughing has , 

however, q u ite  a p p rec ia b ly  in crea sed  the ra te  o f  growth.

The e f f e c t  o f  c u l t iv a t i o n  i s  more marked on the C ors ican  

p ine  , f u l l  p loughin g  n ea r ly  dou b lin g  the heigh t o f  the 

p la n ts .  P loughing has brought the S itk a  spruce out o f  check 

but the most s t r ik in g  d i f f e r e n c e  appears in  the Japanese 

la r c h ,  and i t  w i l l  be noted  that on the f u l l y  ploughed ground
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the p la n ts  average about 5 f e e t  in  h e ig h t ,  as compared w ith 

on ly  1 f t .  4 in . in  the s c re e fe d  p a tch es .

Prom P.31 onwaids atAHerstonthe ground was broken up w ith  a 

heavy plough drawn by c a t e r p i l l a r  t r a c t o r ,  g iv in g  much deeper 

c u l t i v a t i o n  than in  the e a r l i e r  experim ents. A d i r e c t  

comparison o f  the two methods o f  p lou gh in g  i s  not p o s s ib le  

owing to  s o i l  v a r ia t io n s ,  the shallow  p loughin g  b e in g  on the 

p o o re s t  ground. The growth o f  p ines  on the deeply  ploughed 

land  is  very  s a t i s f a c t o r y ,  and there i s  a d i s t i n c t  tendency 

f o r  growth to  improve w ith  the in t e n s i t y  o f  c u l t iv a t i o n ,  

i . e .  the p la n ts  are b e t t e r  on the f u l l y  ploughed ground than 

where the ground has been  r id g e d  up by dou ble -fu rrow  plough

in g  at 4̂ - f e e t  apart. On the o th er  hand, at Wareham, where 

the in t r o d u c t io n  o f  p lou gh in g  has le d  to  a remarkable 

improvement in  the e a r ly  growth o f  the p in e s ,  r id ge  plough

in g  g e n e ra lly  g iv es  b e t t e r  r e s u l t s  than f u l l  p lou g h in g .

C onclusions on the c u l t i v a t i o n  and p la n tin g  o f  

poor Calluna s o i l s . As on a l l  o th er  types o f  s o i l s  i t  i s  

dangerous to  g e n e ra lise  too  b ro a d ly  as to the e f f e c t  o f  

c u l t i v a t i o n  on the poor Calluna heaths. R esu lts  vary w ith  

the l o c a l i t y  and s p e c ie s ,  but at l e a s t  i t  i s  true to say 

that c u l t i v a t i o n  by d ig g in g  or p loughing  e f f e c t s  a general 

improvement in  the c o n d it io n s  f o r  tree  growth. The hardy, 

un exactin g  p ines  b e n e f i t  as a ru le  l e s s  o b v io u s ly  than such 

s p e c ie s  as S itk a  spruce , Japanese la r c h ,  b i r c h ,  or a ld er .

On the p oo res t  type o f  land, e .g .  the top o f  Teindland, 

c u l t iv a t i o n  alone i s  in s u f f i c i e n t  to produce s a t i s fa c t o r y  

growth even o f  the p in e s ;  b a s i c  s la g  must be added to  give 

the p la n ts  a proper s t a r t .  The more e x a c t in g  s p e c ie s ,

S itka  spruce , Japanese la rch , e t c .  cannot be grown at a l l  

w ithout c u l t iv a t i o n  and s la g ,  th e ir  u lt im ate  fa te  i s  s t i l l
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in the b a la n ce ,  because there i s  always a r i s k  o f  second 

check b e fo re  canopy i s  formed.

On the b e t t e r  Calluna s o i l s ,  such as A l le r s t o n ,  

the p in es  respond w e ll  to  c u l t iv a t i o n  b u t ,  g iven  good p la n ts  

and good p la n t in g ,  as w e ll  as a fa vou ra b le  p la n t in g  season, 

may u lt im a te ly  make a s a t i s f a c t o r y  p la n ta t io n  w ithou t such 

treatm ent. Growth i s ,  however, always more ir r e g u la r  

than on ploughed ground and u s u a lly  f a i l u r e s  are h igh er .

I t  i s  w ith  the more e x a c t in g  s p e c ie s  that c u l t iv a t i o n  

becomes a l l - im p o r ta n t .  I f ,  as appears very  p ro b a b le ,  the 

p ro d u c t io n  o f  many o f  the Calluna areas can be in crea sed  by 

in c lu d in g  a p r o p o r t io n  o f  spruce with the p in e ,  p loughin g  

i s  an e s s e n t ia l  preliminary^ f o r  “the s u c c e s s f u l . estab lishm ent 

o f  the m ixture.

P ine-Spruce Mixtures on Upland Calluna S o i l s .

A survey has been made o f  those experim ents in  which mixtures 

o f  p ines  and spruces o c c u r .  Many o f  these are too  young 

f o r  the pine to  have any in f lu e n ce  and in  some cases the 

p in es  have f a i l e d  to develop  owing to  damage by B lack game 

or  to u n su ita b le  p la n t in g  methods. Where the pine have 

grown s a t i s f a c t o r i l y  and have reached a height o f  not l e s s  

th a n 3 -4 fe e t  there i s  ev id en ce  o f  a d e f in i t e  improvement in  

the ra te  o f  growth o f  the spruce . Data from experiments 

at Teindland, A l le r s t o n ,  and Inchnacardoch and K ie ld e r  are 

summarised below .

(a )  Teind land . Experiment 16 P.27and 23 £ 2 8 on shallow

ploughed, p oor  upland Calluna ground. The p l o t s  summarised 

in  the ta b le  a l l  r e c e iv e d  an a p p l i c a t io n  o f  b a s ic  s la g ,  and
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the data rep resen t  in  each case the mean o f  6 p l o t s .

Average he igh ts  in  inches o f  p lan ts  a f t e r  12 and 

11 growing seasons r e s p e c t iv e ly :

Norway spruce 
mixed w ith ^

( a) P. contorta(t>)P.montana Pure

P . 87 
P.28

19
23

21
28

17
18

P .c o n to r ta  
in N.S.plots

42
75

P.montana j 
in  N.S.plotq

42 I
38

S. SS itk a  spruce 
mixed with 

( a) P. contorta(b)P.montana Pure

P . 27 
P.28

38
45

35
39

29
35

P . co n to r ta  
in SJS. plots

41
86

P.montana 
in  S.S.plots

41 
38

There are sev era l in te r e s t in g  p o in ts  in  the above ta b le .

In  the f i r s t  p la ce  the spruces have b e n e f i t e d  in  every  case 

by admixture w ith  p in e ,  but whereas Norway spruce appears to 

have done r e l a t i v e l y  b e t t e r  in  mixture w ith  mountain pine 

than w ith  Pinus c o n to r t a , the rev erse  i s  the case w ith  Sitka 

sp ruce . S econdly , three out o f  the fo u r  sp e c ie s  (mountain 

p ine  i s  the on ly  ex ce p t io n )  have grown b e t t e r  in  the P.28 

experim ent; the ground was a l l  ploughed in  P .27  and 

p o s s ib ly  the delay  o f  a year b e fo r e  p la n t in g  has been 

b e n e f i c i a l ;  the d i f f e r e n c e  i s  most marked in  the case o f  

Pinus c o n to r t a . T h ird ly ,  S itka  spruce has grown nearly  

tw ice  as f a s t  as Norway spruce on th is  poor ground.

(b )  A l l e r s t o n . Experiment 6 . P .28 on shallow ploughed, 

poor upland Calluna s o i l ,  not s la gged . The data represen t

in  each case the mean o f  18 p l o t s ,  a f t e r  10 growing seasons.

S itka sp ru ce . S cots  p ine in  
S itka  soruce Plots

Pure Mixed
Scots

with 
n in e .

Av.Ht. Av. 1 . : 
shoot!

Av.Ht. Av. 1 . 
shoot

Av.Ht.

in . in .  j in . in . in .
No S lag 21 1 .4  | 29 4 .1 51

Slagged 32 3 .4  i 39 6 .6 63



The e f f e c t  o f  the pine mixture is  l e s s  apparent in  

the mean h e ig jits  o f  the S itk a  spruce than in  the current 

le a d in g  sh o o ts .  The d i f f e r e n c e  in  co lou r  o f  the n eed les  i s  

very  apparent on the ground and i t  is  p rob a b le  that the 

spruce in  the spruce p ine  mixtures w i l l  now grow r a p id ly  

ahead o f  those in  the pure p l o t s .

( c )  Inchnacardoch . Experiment 16. P . 27. This 

experiment has a lready  been w r it te n  up by Mr J .A .B. Macdonald 

in  the S c o t t is h  F orestry  Journal, p u b lish ed  in  O ctober 1936. 

The experiment s ta r te d  in  P . 23 w ith  a s e r ie s  o f  season o f  

p la n t in g  p l o t s  with S itk a  spruce p lan ted  by  d i r e c t  n otch in g . 

The ground was rather v a r ia b le  and three d i s t i n c t  s o i l  types 

are now re co g n ise d .  In  P .27 a lte rn a te  p lo t s  were in te r 

p lan ted  with S cots  pine and in  1935 an assessment was made 

o f  the r e l a t i v e  growth o f  the spruce in  the pure and the 

mixed p l o t s  on each o f  the three  v e g e ta t io n  typ es . The 

spruce were then 13 years o ld  and the pine 9 years o ld ,  from 

the date o f  p la n t in g .

V e g e ta t io n  Type
S itk a  spruce 

Mixed w ith  j Pure 
S cots  p ine  !

Scots pine 
in  S .S . 

p lo t s

Dry and exposed 
C a llu n a /E r ica  c in erea  

s lop es

Height
Shoot

2 .9  f t .  
7 in .

1 . 7 f t .
2in .

9 .3  f t .  
20 in .

Sparse bracken , g ra ss , 
and Calluna

Height
Shoot

8 .8  f t .  
20 in .

4 , 2 f t .
5 in .

13 f t .  
25 in .

Strong dense bracken , 
g ra ss , and Calluna

Height
Shoot

13 .3  f t .  
26 in .

8 . 9 f t .
19 in ,

14 .2  f t .  
24 in .

In  each type the p ine  admixture has improved the 

growth o f  the spruce in  a very marked degree. This i s  good 

p ine  ground and the p in es  s ta r te d  away w ithout any check.

The spruce in  the mixed p l o t  on the p o o re s t  ground put on 

an average shoot o f  7 inches in  1935, which compares w ith
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on ly  2 inches in  the c o n t r o l .  I t  is  a lso  remarkable that 

the p ine admixture should have had such a great  e f f e c t  on 

the development o f  the S itk a  spruce on the good, dense 

bracken, type *

(d) K ie ld er  (S m a les ) . Experiment 6 . P . 27, p la n ted  on 

t u r f s  on Calluna-M olin ia-Eriophorum  p ea t . Assessed  in  

1937, i . e .  a f t e r  11 growing seasons . The data are g iven  

in  inches and rep resen t  the means o f  two p l o t s .

Average h e igh t

Average le a d in g  
shoot

S itk a  spruce
Mixed w ith  Pure
S co ts  pine

in .  in .
66

8.5

54

6 .4

Scots  p in e  in
S .S . p l o t s .

in .

51

In  t h is  example a ls o  there i s  an in d ic a t io n  o f  

improved growth o f  the spruce in  the mixed p l o t s .

(e )  F orest  o f  D eer. The fo l lo w in g  note was prepared 

by Mr J .A .B . Macdonald on an in te r e s t in g  case o f  a p in e -sp ru ce  

mixture in  the F orest  o f  Deer. The S itk a  spruce were

in troduced  fo u r  years a f t e r  the p in e .

"A v i s i t  was made on 18th A p r i l ,  1938 to a r id ge  

top in  F orest  o f  Deer where the Chairman had observed 

S itka  spruce coming on w e ll  among S cots  p in e .  The area

i s  in  Compartment 10, P .27, at a height o f  410 f e e t ;  but

as there i s  l i t t l e  high ground in te rv en in g  between th is  

and the sea -  10 m iles  away -  exposure i s  se v e re .  The 

u n derly in g  s o i l  i s  g r a n i t i c ,  and there i s  a 10 in . 

cov er in g  o f  b la c k ,  humose m ateria l which in  the s l i g h t e s t  

h o llow s is  d e f i n i t e l y  peaty  in  te x tu re .  The area was o ld  

woodland con ta in in g  Norway spruce, S cots  p ine  and some
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European la r c h .  Apparently the S cots  p in e  had s ta r te d  

reason ably  w e l l ,  hut b e fo r e  they had grown much above the 

l e v e l  o f  the herbage many o f  them were very  b a d ly  b la s te d  

and q u ite  a number d ied . S itk a  spruce were in troduced  

on tu r fs  in  1931 to  beat up gaps.

A measurement made t h is  year gave the f o l l o w in g  

h e igh ts  in  in ch es  fo r  S itk a  spruce and S cots  pine on -

(1 )  a Calluna/Nardus ty p e : -

5 .5 .  19, IIP , 17P, 13P, 12P, 13, 20
7F ,22, 19. Average: 14 in ch es .

S .P . 15, 14, 21, 19, 16, 20, 16, 16,
15, 20. Average: 17 .2  in ch es .

The S cots  pine were very bad ly  b la s te d  and in  most cases

the le a d in g  shoots had been k i l l e d .  The S itk a  spruce

marked "P*1 showed s ign s o f  f r o s t  damage.

(2 ) On a C a llu n a /A ira  f le x u osa /m o sses  a s s o c ia t i o n , 
the h e igh ts  in  f e e t  w ere : -

5 .5 .  4 j ,  5 i ,  5 i ,  2F, 4 , 3^, 3\
4-2 , Average: 4 .3  f e e t .

S .P . 3,12» 2, 1'2, 2, 2, 22, 2,
2 , 1^. Average: 2 f e e t .

The S cots  p ine were badly  browned on the N/NW s id e ,  but

were not b la s te d  to  anything l i k e  the same extent as on the

Calluna/Nardus type o f  ground.

(3 ) On an A ira  f l exuosa/Calluna/Galium  s a x a t i le  s i t e , 
the S cots  pine had done much b e t t e r ,  h e igh ts  in  
f e e t  b e i n g : -

5 .5 .  3~2, 1^, 1^, 3, 4 , 5, 4 , 6 i ,
4 , 1^. Average: 3 .5  f e e t .

S .P . 7. 5 , 6 , 5, 3, 3 z , 4^r, 3,
3y , 4^. Average: 4 .5  f e e t .

Each S cots  pine tree  in  t h is  group had an e n t ir e  le a d in g

sh oot , and none o f  the S itk a  spruce had been b la s t e d .

I t  appears, t h e r e fo r e ,  that o n ly  in  the C a llu n a /

Nardus types have the S cots  p in e  f a i l e d .  I t  was found

that t h is  v e g e ta t io n  type o ccu rred  in  very  s l i g h t l y  concave

p a rts  o f  the r id g e ,  where undoubtedly drainage was impeded.
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A search  showed that sphagnum s p e c ie s  o ccu rred  in  these 

shallow  d ep ress ion s , a lso  J-uncus sq u a rrosu s . A d i s t i n c t  

pan was found at 10" below the su rface  in  one such hollow  

and the un derly ing  su b s o i l  was d e f i n i t e l y  g leyed . I t  is  

in t e r e s t in g  to  f in d  that b o th  b la s t in g  and f r o s t in g  

o ccu rred  togeth er  in  these p a r t i a l l y  w aterlogged  patches 

and not at a l l  on the s lo p e ,  o r  where the su rface  was 

convex as in  samples (2 )  or  ( 3 ) . "

O bservations on P ine-Spruce M ixtu res .

The evidence  from the above experim ents and 

o b se rv a t ion s  appears to j u s t i f y  the use o f  mixtures o f  p ine 

and S itka  spruce on those wet Calluna types where exp erien ce  

has shown that spruce i s  l i a b l e  t o  check f o r  a number o f  

years b e fo re  g e t t in g  away. The p l o t  in  the F orest  o f  Deer 

a lso  shows that use can be made o f  a slow growing pine crop  

to  b r in g  in  S itk a  spruce and that these w i l l  b e n e f i t  from the 

s h e l t e r  p rov id ed  by the p in e .

The exact  part p layed  by the pine in  the mixed p l o t s  

i s  not f u l l y  understood . The p ine  presumably have a 

s h e lt e r in g  e f f e c t  in  the e a r l i e r  s ta ges . Later on the 

(u s u a lly )  fa s te r -g r o w in g  p ine  w i l l  b r in g  about e a r l i e r  

su ppression  o f  the heather and other v e g e ta t io n  which must 

help  the roo t  development o f  the spruce. U ltim ately  

e s p e c ia l l y  on upland Calluna s o i l s  in  which the pan has been 

d is tu rb ed  by p lou gh in g  the deeper r o o t in g  p in e  w i l l  c e r t a in ly  

tend to  a more e f f e c t i v e  p e n e tra t io n  o f  the s o i l  b es id es  

co n tr ib u t in g  to  the s t a b i l i t y  o f  the crop in  the event o f  

wind storm s.
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D orset Heaths.

The Lawson Cypress p l o t  at Wareham continues to 

make e x c e l le n t  growth. Examination hy Dr Levisohn o f  the 

r o o t s  shows that t h is  tre e  forms on ly  an endotroph ic  type o f  

m ycorrhiza which appears to develop  qu ite  norm ally on t re es  

o f  t h i s  Bpeoies p lanted  in  the V/areham s o i l .

C ors ican  p in e ,  d i r e c t  sown in  P . 36 in  patches 

t r e a te d  w ith hop-waste compost, have grown phenomenally, at 

the end o f  the second year many o f  the seed lin g s  were over  a 

f o o t  in  h e ig h t ,  germ ination was so good that the patches 

have had to  be d r a s t i c a l l y  th inned.

Loam and Clav S o i l s .

The hoeing  experim ents at T in tern  w ith ash and 

sycamore showed an in t e r e s t in g  development at the end o f  the 

1937 growing season. The unhoed c o n tr o ls  have begun to  make 

good growth, and the d i f f e r e n c e  between the hoed and unhoed 

p l o t s  i s  now much l e s s  s t r ik in g .  I f  the improvement in  the 

unhoed p l o t s  con tinu es i t  w i l l  be d ou btfu l i f  hoe ing  can be 

e con om ica lly  j u s t i f i e d ,  at l e a s t  on ground that i s  r e a l l y  

s u it a b le  f o r  ash.

At Dymock h a l f  o f  each o f  the unweeded p l o t s  in  the 

P . 30 oak weeding experiment were com plete ly  c le a r e d  o f  copp ice  

and other weed growth. Owing to  the dense growth the work 

proved  very  expen sive , c o s t in g  n ea r ly  £7 per a c re .  Much o f  

the copp ice  was over 10 f e e t  in  height and i t  was remarkable 

t o  f in d  how many o f  the oak se e d lin g s  had su rv iv ed . In  the 

f u l l y  weeded p l o t s  there was an average o f  15 p la n ts  per  

6 f e e t  o f  row. This compares w ith  10 p la n ts  in  the unweeded 

but now com plete ly  c le a re d  p l o t s .  On paper a s to ck in g  o f  

5 p la n ts  per running yard, or  one every 6 in ch es , i s  more than 

ample to  produce a good crop . A c tu a l ly  the p o s i t i o n  i s  not 

so favou ra b le  because the p la n ts  in  the unweeded p l o t s  are
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very weakly owing t o  the pro longed  com p etit ion  w ith the 

weed growth. How these weakly p la n ts  w i l l  respond to  t h e ir  

freedom remains to he seen. In  any case i t  is  c le a r  that

oak se e d lin g s  cannot he l e f t  unweeded f o r  e ig h t  years i f  the

v e g e ta t io n  c o n s is t s  o f  v ig orou s  co p p ice ,  g orse , and "broom.

The remaining h a l f  o f  the unweeded p lo t  w i l l  he a llow ed  to  

grow on to  see i f  any o f  the s e e d l in g  oak succeed  in  pushing

t h e ir  way through the weed-growth.

An experiment on age and type o f  sycamore showed that 

tw o-year se e d lin g s  a r e  l e s s  s a t i s f a c t o r y  as p la n t in g  

m a ter ia l than tra n sp la n ts .  The data are as f o l l o w s : -

Type o f  P la n t . Height at time Average Height
o f  P la n t in g . a f t e r  6 growing

sea son s . 
in .  f t .

2 x 0  1 1 - 1 4  5. 0
l x l  1 1 - 1 4  7. 5
1 x 2  1 5 - 2 5  10 .0
2 x 2  3 6 - 5 4  9 .9

The t a l l  2 x 2  p la n ts  remained in  check f o r  the

f i r s t  3 - 4  years hut then hegan to  grow f a s t .  The sm aller

tra n sp la n ts  grew w e l l  from the s t a r t ,  the sturdy 1 x 2 p lan ts

g iv in g  the h es t  r e s u l t .

5 . Summary o f  P la n ta t io n  Experiments c a r r ie d  out in  P . 58.

Peat and Tough Peat K n o l ls . Group p la n t in g  o f  S ,S . ,  P .O .,
J . L . ,  S .P . and Oregon a ld er  on 
peat at Inchnacardoch, 
A chnashellach  and B o r g ie .

In tro d u c t io n  o f  S .S . under P .28  
P.O. at Inchnacardoch.

T r ia l  o f  sowings on peat k n o l l s ,  
u s in g  compost, at G lenrigh  and 
Inchna car do ch .
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Upland Calluna S o i l s .

Calluna Heaths.

Bast A nglian  Heaths.

Chalk S o i l s .

Loam and Clav S o i l s .

T r ia l  o f  French P l a n t - r o l l  
machine at Langdale End.
R a is in g  o f  S cots  p ine "by d i r e c t  
sowing w ith compost on the moor
land at A l le r s t o n .

I n tro d u c t io n  o f  v a r iou s  sp e c ie s  
under P . 29 P. c o n to r ta  at 
Teindland. Group p la n t in g  o f  
P .C . ,  Hyb. L . ,  S .P . and G.A. w ith  
"birch on ploughed ground at 
Teindland.

S m a ll-s ca le  t r i a l  o f  hand d ig g in g  
at Hamsterley.

T r ia l  o f  var iou s  sp e c ie s  o f  p ine 
at Findon. C osting  experiment 
on the d i r e c t  sowing o f  C orsican  
p ine  (w ith  compost) at Wareham. 
Experiments on the r a is in g  o f  
S itk a  spruce and Norway spruce "by 
d i r e c t  sowing, u s in g  compost, at 
Wareham,

T r ia l  o f  d i f f e r e n t  composts 
prepared  "by Dr Rayner, a lso  o f  
amount o f  compost re q u ire d  at 
Wareham.

Methods o f  p la n t in g  "beech and 
s o i l  c u l t iv a t i o n  at K in g 's  F o r e s t .  
Thinning and brash in g  o f  S .P . 
over  beech at T h etiord ,

Methods o f  p la n t in g  beech  at 
F r is t o n .

P la n t in g  o f  S cots  pine as a' nurse 
f o r  beech  at F r is t o n .

T r ia l  o f  broom sowing 011 var iou s  
s i t e s  at F r is t o n .

In tro d u c t io n  o f  beech in to  pine 
and a ld e r  p l o t s  at B u riton ,

P la n t in g  o f  walnut, ash and 
Sycamore at T in tern . T r ia l  o f  
manuring and hoeing .

A d d it ion  o f  fu r th e r  tT'^cr ;.o 
Pop lar  Garden at Yai’i le y .
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O rig in  o f  Seed. N .S . and S .S . at N ew castleton  and
N ev is . P.O. at A chnashellach ,
C lashindarroch  and A l le r s t o n .

E. L . ,  J .L . and Hyb. 1. at 
C lashindarroch .

M isce l la n e ou s . Underplanting with beech o f  J .L .
sample p lo t  at A l i c e  H o lt .

P la n tin g  out o f  E .L . p la n ts  
wrenched in  the nursery  -  Clashindarroch.

T r ia l  o f  Dr L a in g ’ s method o f  
d e la y in g  f lu s h in g  o f  E.L. at 
C lashindarroch .

6 , Progress o f  S p e c ia l  I n v e s t ig a t io n s .

(1 )  Pruning. Pruning p l o t s ,  comparing d i f f e r e n t  

in t e n s i t i e s  o f  pruning, have been e s ta b l is h e d  in  Douglas f i r  

at I n v e r l ie v e r  and Monaughty, Norway spruce at I n v e r l ie v e r  and 

Drummond H i l l ,  S itka  spruce at I n v e r l i e v e r ,  and S cots  pine

at Edensmuir,

In ord er  to o b ta in  m ateria l f o r  a study o f  the 

e f f e c t  o f  l i v e  pruning upon the spruces a c i r c u la r  was issu ed  

to the D iv is io n s  asking f o r  groups o f  5 t r e e s  o f  each sp ec ie s  

to  be pruned in  as many f o r e s t s  as p o s s ib l e .  F i f ty - tw o  

such groups have been formed, 27 in  S cotlan d  and 25 in  

England & W ales. Of these 21 are Norway spruce and 31 S itka  

spruce .

(2 )  P rogress  o f  P la n ta t ion s  in  in d u s tr ia l  Are a s . A 

well-docum ented rep ort  has been  prepared  by Mr Day and

Mr Sanzen Baker on the p la n ta t io n s  in  L lanover and L la n tr is a n t  

f o r e s t s ,  and in  o th er  sm ok e -a ffe c ted  d i s t r i c t s .  I t  i s

proposed to  d is cu ss  the re p o r t  at a con feren ce  to be he ld  by 

the Chairman in  the autumn.

-3 2 -



(3 )  P rogress  o f  P la n ta t io n s  on Chalk S o i l s .

Work on t h is  problem i s  con tin u in g  but has been he ld  up by 

the amount o f  other work in  hand.

(4 )  Poplar C u lt iv a t io n . A re p o rt  on the recen t  

p o p la r  p la n ta t io n s  o f  the Commission i s  in  p re p a ra t io n .

Two members o f  the Im peria l F orestry  I n s t i t u t e  r e c e n t ly  

v i s i t e d  and rep orted  on p op lars  p la n te d  in  Combley F orest  

in  the I s l e  o f  Wight, A co n s id e ra b le  v a r ie ty  o f  pop lar  

s p e c ie s  and hybrids had a c c id e n t a l ly  been in trod u ced  and 

the r e s u lt  i s  a medley c o n s is t in g  la r g e ly  o f  i n f e r i o r  forms 

o f  p o p la r .  The rep o rt  r a is e s  the qu estion  whether a veto  

should not be p la ce d  on the r a i s in g  and p la n t in g  o f  any 

type except the true b la ck  I t a l i a n  p o p la r ,  Populus s e r o t in a . 

This would not a f f e c t  the experim ental p la n t in g  o f  

prom ising v a r i e t i e s .

(5 )  Study o f  Root Development on ploughed ground o f  

the poor Calluna Heath Type. Further work has been done 

on the r o o t  development o f  a ld e r  and b ir c h  on the ploughed 

ground at A l le r s t o n .  The depth o f  r o o t in g  was found to 

vary co n s id e ra b ly ,  thus, out o f  three 8- y e a r - o ld  common 

a ld er  p la n ts  examined two grew mainly in  the upper s o i l  

la y e r s ,  but the th ir d  tre e  sent down three major roo ts  

which reached depths o f  from 2 f e e t  to  4 f e e t  below the 

su r fa c e .  Three p la n ts  o f  grey a lder o f  the same age were 

examined, two o f  these had formed r e l a t i v e l y  f e e b le  roo t  

systems, the th ir d  sent down a major r o o t  to  the remarkable 

depth o f  6 f e e t  5 inches below  the surface, and p r a c t i c a l l y  

the e n t ir e  r o o t  system was in  the C h o r iz o n ,  below the

pan la y e r .  I t  may be mentioned that the pan was not broken 

in  th is  case by the p lough in g , the r o o t s  got down through
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a crack  formed by the p la n t in g  spade* I t  seems su r p r is in g  

that there should be s u f f i c i e n t  a e ra t io n  in  the s o i l  below 

the pan to  permit o f  such v ig orou s  r o o t  a c t i v i t y .

Three 5 -y e a r -o ld  b ir c h  p la n ts  were a ls o  examined. 

None o f  these was p a r t i c u la r ly  d e e p -r o o t in g ,  the r o o t s  

seldom p en e tra t in g  deeper than 18 inches to  2 f e e t  below 

the su r fa ce ,  but there  was a g rea ter  development o f  

secondary and t e r t ia r y  r o o t s  than in  the case o f  e i t h e r  

the common or the grey a ld e r .

Oregon a lder  showed a v ig orou s  r o o t  development, 

mainly co n fin ed  however to the leach ed  s o i l  above the pan.

7 . Measurement o f  Permanent Sample P l o t s .

The S itka  spruce p l o t ,  E .4 1 , in  the Long Combe, 

near Minehead, was re-measured during the year f o r  the 

s ix t h  tim e. In the 15 years s in ce  the p l o t  was e s ta b l is h e d  

the number o f  t r e e s  has been reduced from 1,650 to  420 per 

a cre ,  the mean he igh t has r i s e n  from 33 to  72 f e e t  and the 

mean q u a r te r -g ir th  at b re a s t  he igh t from 3^ inches to  7 

in ch es .  The standing  volume i s  now, at 28 years o f  age, 

4 ,700  cu. f t .  q u a r te r -g ir th  per a cre , and a t o t a l  o f  

2 ,300 cu. f t .  has been removed in  th in n in gs .

A number o f  C ors ican  p ine p l o t s  were re-measured 

during the year on the H ig h c le re ,  Dunster and other e s t a te s .  

These m ostly c o n s is t  o f  p a ir s  o f  p l o t s  in  which l i g h t  and 

heavy th in n in g  are con tra s ted . In  each case the advantage 

as regards rate  o f  volume p rod u ct ion  appears to be on the 

s id e  o f  the heavy th in n ing . The H ighclere  p l o t s  59 and 60, 

in  p a r t i c u la r ,  form a good comparison. These p l o t s  were 

19 years o ld  and 35 f e e t  high in  1932 when they were 

e s ta b l i s h e d .  They had then a s to ck in g  o f  about 1 ,800 stems 

p er  a cre . In  fo u r  th innings the s to ck in g  has been reduced
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B. Grade 

D. Grade

to 850 t re es  in  the l i g h t l y  thinned B grade p l o t  and 

280 tre e s  per  acre in  the D grade p l o t .  The dominant trees

average 67 f e e t  in  height in  "both p l o t s .  Comparative data

are ta b u la ted  be low .

Mean 
No. 

Stems 
per 

A c r e .

Q uarter- 
g ir t h  Crown 

at per cent
4 fto  3 in .

Volume Tota l
Q uarter- Volume 

g ir th  o f
per Thinnings,

A cre .
CU. f t .  c u . f t o

P e r io d ic
mean

annual
Increment.

850

280

54
8

33

42

c u . f t .

230

285

4,420  340

3,360 1,600

The d i f f e r e n c e  in  crown per  cen t . in  the two p lo t s  i s  quite  

marked and the volume increment i s  a p p rec ia b ly  h igher in  the 

h e a v ily  thinned p l o t .

New p lo t s  were e s ta b l is h e d  in  pure S cots  pine 

and C orsican  pine in  the Binsness Woods near Culbin .

During the summer o f  1937 the Sample P lo t  Party  

spent s ix  weeks on a T r ia l  Census o f  Woodlands, v i s i t i n g  

two d i s t r i c t s  in  Scotland  and two in  England.

. B ota n ica l Research .

(1 ) Myccrr h iz a .  Dr M.C. Rayner and Dr I .  L ev isoh n , 

Bedford  Co l l e g e „ Experiments on the sowing o f  seed o f  

p ines  and oth er  c o n i fe r s  on s o i l  t re a te d  w ith compost 

prepared by Dr P.ayner from hep-waste have shown that there 

i s  a s t r ik in g  d i f f e r e n c e  between the e f f e c t  o f  the compost 

when a p p lied  to  s o i l  that has been under an a g r ic u ltu r a l  

regime and i t s  e f f e c t  on natural moorland or heath s o i l .

For example the a d d it io n  o f  compost to  new nursery s o i l  

( fo rm e r ly  under grass) at Widehaugh Nursery near Hexham 

re s u lte d  in  no improvement in  the growth o f  C orsican  p ine .
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When the 1 -year  se e d lin g s  were examined by Dr Rayner she 

found no m ycorrhizas p resen t  in  e i t h e r  the t re a te d  p la n ts  

o r  the c o n t r o ls ;  b o th  l o t s  o f  p la n ts  showed the t y p i c a l  

symptoms o f  un in ocu lated  nursery s o i l .  On the other 

hand, seed o f  the same o r i g in  sown on moorland s o i l  at 

A l le r s t o n ,  a f t e r  treatment w ith  the compost, developed  in to  

qu ite  normal p la n ts ,  w ith  a p ro fu se  development o f  

’’ba lan ced" m ycorrh izas. Seed sown at A l le r s t o n  w ithout 

compost produced much p o orer  se e d l in g s  w ith  on ly  scanty  

m ycorrh izas. I t  would appear that, in  the moorland s o i l s  

so f a r  examined, m ycorrh izal fu n g i are p resent but the 

p la n t  has d i f f i c u l t y  in  form ing normal m ycorrhizas; there 

i s  some in h ib i t in g  c o n d it io n  p re se n t .  A p p l ic a t io n  o f  

compost, or a l t e r n a t iv e ly ,  but l e s s  s a t i s f a c t o r i l y ,  b a s i c  

s la g ,  removes the in h ib i t in g  c o n d it io n  and perm its normal 

m ycorrh iza l development, Pari  p assu w ith normal m ycorrh iza l 

development goes s a t i s fa c t o r y  growth o f  the p la n ts .

A g r ic u ltu r a l  treatm ent o f  a s o i l ,  in c lu d in g  

permanent p a s tu r e ,■ appears to d es troy  the m ycorrh iza- 

form ing fu n g i  but exp erien ce  has shown that these can be 

r e s to r e d  by l in in g -o u t  a s in g le  crop o f  c o n i f e r  se e d lin g s  

from any e s ta b l is h e d  nursery . In  th is  con n ect ion  a verba l 

communication from Mr Frank S cott  i s  o f  in t e r e s t .  He 

found at T a ir  Onen Nursery that seed lin gs  o f  Lawson cypress  

are an e x ce p t io n  to the general ru le  in  that they do not 

in o cu la te  the s o i l  as do the commoner s p e c ie s ,  such as 

p in e s ,  la r c h e s ,  spruces , e t c .  This i s  presum ably l in k ed  

up w ith the d i f f e r e n t  type o f  mycorrhiza formed by Lawson 

cy p ress , to which re fe re n ce  has a lready been  made.

Although an ord inary  c o n ife r cu e  s e e d lin g  crop 

does in o cu la te  a grassland  s o i l  and enable seed to  be sown
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s u c c e s s fu l ly  in  fu tu r e ,  Dr Rayner has ev idence  that 

c o n d it io n s  are not the same as in  a natural s o i l  which has 

"been improved by the a p p l i c a t io n  o f  compost. There i s  a 

la c k  o f  ba lance  in  the m ycorrh iza l s t ru c tu re s  o f  the p lan ts  

o f  most o f  the common s p e c ie s ,  r a is e d  in  an ord in ary  

nursery . This is  ev idenced  by the presence  o f  in ten se  

in t r a - c e l l u l a r  in f e c t i o n  by the fungus. In  the normal 

m ycorrhiza o f  such a sp e c ie s  as C orsican  pine there  i s  a 

fu n ga l mantle round the sh ort r o o t s  and a hyphal network 

between the c e l l s ,  but l i t t l e  or  no in v a s io n  o f  the c e l l s  

by the hyphae. On the o th er  hand in  the average f o r e s t  

nursery  the hyphae are found invading the c o r t i c a l  c e l l s  o f  

the r o o t s  and i t  i s  to t h is  in t r a - c e l l u l a r  in va s ion  that the 

term •’unbalanced” i s  a p p lied .  To what extent th is  

c o n d it io n  o f  the r o o t s  i s  in ju r io u s  i s  not yet c e r t a in .  

M ycorrhizas are known to  be annual s tru ctu res  and a s in g le  

year in  a new and fa vou ra b le  h a b ita t  may be s u f f i c i e n t  f o r  

the p lan t  to  develop  a normal type o f  m ycorrh iza . There 

i s ,  however, some evidence  to show that se e d lin g s  ra is e d  on 

natura l s o i l s ,  and with ba lan ced  m ycorrh izas, have a 

b e t t e r  c o n s t i t u t i o n  and are able to w ithstand adverse 

l o c a l i t y  co n d it io n s  b e t t e r  than the comparable, n u rsery -  

ra is e d  p la n t .

(2 ) Dr_J?.iX.• J=LaXng -  Root Development o f  young 

European la r c h . Dr Laing has submitted a rep ort  on h is  

recen t  in v e s t ig a t io n s  on European la r c h .  The re p ort  

s t r e s s e s  the d i f f e r e n c e  in  behaviour o f  la r c h ,  as regards 

r o o t  development, from that o f  other co n ife ro u s  sp e c ie s  

such as p ine and spruce . Whereas the ro o ts  o f  other 

sp e c ie s  were found to be growing a c t iv e ly  at the end o f  

March, the European la rch  ro o ts  were dormant. The con tra s t
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i s  the g re a te r  when i t  is  remembered that the la rch  

f lu s h e s  i t s  short shoots  much e a r l i e r  than any o f  the other 

c o n i f e r s .  Root e x te n s ion  does not as a ru le  take p la ce  in  

la rch  u n t i l  the long  sh oots  b e g in  to d ev e lop . Meanwhile 

the p lant i s  dependent f o r  i t s  water supply upon the 

e x i s t in g  r o o t  system. In the case o f  a p la n t  which has 

to  be moved, s p e c ia l  p reca u tion s  are o b v io u s ly  n ecessary ; 

the p la n t  should  be l i f t e d  and handled w ith great care to 

p reserve  as many o f  the small r o o t s  as p o s s ib l e ,  and good 

p la n t in g  and c a r e fu l  f irm in g  are in d ic a te d  in  order to  

b r in g  the small r o o ts  in as c lo s e  con ta ct  as p o s s ib le  w ith  

the mineral s o i l .

When la rch  o f  two d i f f e r e n t  seed  o r ig in s  were 

compared (namely S c o t t i s h  and Swiss from  the M u n sterth a l) , 

i t  was found that the ro o ts  o f  the S c o t t i s h  p la n ts  began 

to  grow much e a r l i e r  than those o f  the f o r e ig n  o r ig in .

On 16th May the S c o t t i s h  la r c h  were showing stron g  roo t  

e x te n s io n  when the Swiss la r c h  were s t i l l  in a c t iv e .

Dr Laing found that the r o o t s  o f  se e d lin g s  b e g in  to 

develop  a c t iv e l y  much e a r l i e r  than those o f  t ra n sp la n ts .

The advantage thus he ld  by the se e d lin g s  appears, however, 

to  be more than counterbalanced  by the sm aller  ro o t  system 

o f  the s e e d l in g ,  and the f a c t  that most o f  the secondary 

r o o t s  are near the ro o t  c o l l a r .  In  tra n sp la n ts  there  i s  a 

b e t t e r  d i s t r ib u t i o n  o f  the secondary r o o t s  over the lower 

part  o f  the r o o t  system, and th is  f a c t ,  combined w ith  the 

more bushy r o o t  development, presumably accounts f o r  the 

b e t t e r  r e s u l t s  g iven as a ru le  by tra n sp la n ts  when put out 

in to  the f o r e s t .

Although these o b serv a tion s  and general 

ex perien ce  a lik e  p o in t  to the importance o f  e a r ly  p la n t in g  

o f  la r c h ,  sometimes de lay  i s  unavoidab le , and p la n t in g  has 

to  be done la t e r  than i s  d e s ir a b le .  Dr Laing has c a r r ie d
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out some in t e r e s t in g  experim ents on the treatment o f  

p la n ts  a f t e r  l i f t i n g .  He found that f lu s h in g  cou ld  he 

delayed  hy "burying the p la n ts  com plete ly  in  s o i l  f o r  not 

lon ger  than one month* The "burying was done as f o l l o w s : -  

a p i t  12 f t ,  x 3 f t .  x 15 in .  in  which the p la n ts ,  a f te r  

un ty in g  the bundles , were l a i d  f l a t  and covered  w ith  about 

6 inches o f  s o i l .  The so ilw as a w e l l -d r a in e d  c lay -loa m .

The p la n ts  were buried Dntbs 26th February and p lan ted  one 

month la t e r ,  when the buds were found to be sw e lled , with 

the t ip s  o f  the n eed les  ju s t  showing. A f t e r  p la n t in g ,  the 

p la n ts  q u ick ly  f lu s h e d  and soon caught up those which had 

been p lan ted  in  February; there were no l o s s e s  and the 

p la n ts  grew w e l l .

Another experiment o f  perhaps more genera l 

a p p l i c a t io n  was the h e e l in g - in  o f  the p la n ts  in  the 

ord in a ry  way and then co v e r in g  them w ith  a box w ith  a ir  

sp aces , t i g h t l y  packed with straw, l e f t  between the boards 

f o r  v e n t i l a t i o n .  The cover remained on u n t i l  11th May 

when the p la n ts  were found to  be p a r t i a l l y  f lu s h e d .

Growcb s ta r te d  immediately on p la n t in g  and soon overtook  

the February-p lanted  c o n t r o l s .  There were no l o s s e s  among 

the p la n ts  which had been shaded, w hile  in  th ose  which were 

l i f t e d  from ord inary  l in e s  and p lan ted  out on the same date 

in  May the f a i lu r e s  were very  heavy. These experiments 

req u ire  r e p e t i t i o n  on a more ex ten s iv e  s ca le  but they 

suggest that i t  may be p o s s ib l e ,  by d e lay in g  f lu s h in g ,  to  

t id e  over the danger p e r io d  between the f lu s h in g  o f  the 

sh ort  shoots and the development o f  new r o o t s .

A method o f  p la n t in g  which Dr Laing has found 

very  s u c c e s s fu l  on a dry s i t e  i s  to in s e r t  the young t ree s  

in  the bottom  o f  shallow  continuous trenches somewhat 

resem bling the t u r f  drains prepared  on peat s o i l s .  Such a 

method has i t s  dangers as the c o l l e c t i o n  o f  w ater  in  any 

l o c a l  wet sp ots  i s  f a t a l  to  the p la n ts .
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9* Research on F orest  S o i l s .

Dr G.K. Fraser o f  Aberdeen U n iv ers ity  has been  

appointed  to  the S t a f f  o f  the Macaulay I n s t i t u t e  as from 

O ctober, 1937. A re p o r t  on h is  in v e s t ig a t io n  o f  humus 

types on Calluna heath i s  in  course o f  p re p a ra t ion .

Dr A. Muir has com pleted a survey o f  the s o i l s  

o f  the C lashindarroch  and Bin F o re s ts .  An independent 

v e g e ta t io n  survey was c a r r ie d  ou t  by Dr Fraser and the work 

has now been c o l la t e d  and a j o in t  re p o r t  prepared . The 

rep o rt  w i l l  be com pleted by P ro fe s s o r  H.M. Steven w ith  a 

s e c t i o n  d e s c r ib in g  the current ch o ice  o f  sp e c ie s  on the 

main s o i l  types which have been  re co g n ise d .

As a r e s u l t  o f  d is c u s s io n s  h e ld  in  Aberdeen 

during the past year i t  has been  d ec id ed  that greater  

p rog ress  i s  l i k e l y  to be made by a d e t a i le d  study o f  s o i l s  

which carry  a tree  crop than by p ro ce e d in g  w ith  ex ten s iv e  

surveys o f  waste land . I t  is  proposed  to make use o f  

some o f  the sample p l o t  areas f o r  th is  purpose and an 

endeavour w i l l  be made to  c o r r e la t e  ra te  o f  growth with the 

data ob ta in ed  from exam ination and a n a ly s is  o f  the s o i l .

The survey work w i l l  not be e n t i r e ly  dropped but i t s  scope 

much reduced; the s o i l s  o f  Rothbury F orest  in  the 

North East (E) D iv is io n  have been s e le c t e d  f o r  study t h is  

y ea r .

Dr A,B. Stewart has continued h is  a n a ly t ic a l  

work on  nursery s o i l s ,  and i s  a lso  c o l la b o r a t in g  with the 

Research O f f i c e r s  in  p lanning  and a sse ss in g  nursery manuring 

experim ents.

10. Entom ology.

Chafer Ĝ u b s . -  During the p a st  year Mr J.M.B. Brown 

ca r r ie d  out a f a i r l y  comprehensive survey o f  the more 

se v e re ly  in f e s t e d  n u rse r ie s  o f  the Commission. The o b je c t

“ 40—



o f  the survey was p a r t ly  to  determine which sp e c ie s  o f  

ch a fer  were p resen t  and p a r t ly  to attempt to  c o r r e la te  

l o c a l  f a c t o r s  with the occu rrence  o f  the p es t  and the amount 

o f  damage done. As regards d i s t r ib u t io n  o f  sp e c ie s  

Mr Brown found s e r io u s  damage by M elolontha more or  le s s  

co n fin e d  to  the south o f  England and the cou n ties  in  the 

west Midlands, w ith  one o u t ly in g  nursery in  Durham. 

R hizotrogus was rare  o u ts id e  the e a ste rn  h a l f  o f  England, 

and i s  nowhere a ser iou s  p e s t  at p re s e n t .  P h y llop erth a  

was most abundant in  Wales and the north -w est o f  England.

The d i s t r ib u t i o n  o f  S e r ica  appeared to be w holly  e r r a t i c ;  

i t  o ccu rs  over  a wide range o f  c o n d it io n s  in  Great B r i ta in  

and seems to  be p r a c t i c a l l y  independent o f  temperature and 

r a i n f a l l  v a r ia t io n s .

A good dea l o f  u s e fu l  in form a tion  as to  the 

b reed in g  and fe e d in g  h a b its  o f  the ch a fers  v/as ob ta in ed  in  

the course o f  the survey, but th is  re q u ire s  to  be a m p lif ied  

by the more d e t a i le d  resea rch  which i s  now in  p rog re ss .

Mr Brown concludes that "w ith  a knowledge o f  the

s p e c ie s  o f  ch a fer  p resen t and o f  i t s  l i f e  h i s t o r y ,  an 

a llow ance o f  at l e a s t  twenty per  cent o f  the nursery each 

year as f a l l o w ,  and a l i t t l e  in t e l l i g e n t  a n t ic ip a t io n ,  i t  

seems that much o f  the damage cou ld  be obviated .'*

In  a d d it io n  to  Mr Brown's work, research  on a 

p a r a s i te  o f  the Mel o l o n tha la rv a  i s  in  p rog ress  at the 

Farnham House L aboratory . Dr Walker, who i s  working on 

th is  problem, i s  in  r e c e ip t  o f  grants from the Carnegie 

Trust and from the F orestry  Commission. The p a r a s i te  in  

q u estion  i s  a Tach in id  named D ex ia r u s t i c a . This l i v e s  in

a funnel formed from the sk in  o f  the ch a fer  grub. The

fun nel grows from the p o in t  at which the p a r a s i te  enters  the 

grub and i s  c l e a r ly  v i s i b l e  through the sk in  as a small
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■blackish o r i f i c e .  A s in g le  ch a fer  grub may co n ta in  up to 

16 p a ra s ite  la rva e  and as many as 5 or 6 p a r a s i te s  may 

is s u e .  L i t t l e  i s  known as yet  as to  the extent to  which 

the grubs are p a r a s i t i s e d  in  our n u r s e r ie s .  A p a ra s it ism  

o f  5 per  ce n t ,  was record ed  from Pairoak Nursery at T in tern , 

w h ile  at Nagshead Nursery in  the F orest  o f  Dean an average 

f ig u r e  o f  23 per  ce n t ,  was ob ta in ed . In  c e r t a in  s e c t io n s  

at Nagshead the p a ra s it ism  was as high as 50 p er  ce n t .

I t  i s  hoped to  o b ta in  fu r th e r  data during the coming season.

Pine B e e t l e . -  Mr H.S. Hanson has been a c t iv e ly  

engaged during the p a st  year on a survey o f  p ine woods 

throughout the cou ntry . Thinning experim ents have been 

c a r r ie d  out and a la r g e  s e r ie s  o f  b i l l e t  and trap  stems 

la i d  down. The la tter  work has proved that the rough-barked 

b i l l e t  w ith  the bark in ta c t  i s  much su p er ie r  to  any o f  the 

o th er  types o f  b i l l e t  t r ie d .  In S cotlan d  there  was a 

heavy in f e s t a t i o n  o f  some o f  the trap  stems by Pis so d e s  p i n i , 

and t h is  b e e t l e  may be o f  more importance in  standing  woods 

than has h i th e r t o  been  su sp ected . The major experim ental 

areas have been l in k e d  up by a s e r ie s  o f  nearly  100 se ts  o f  

f e l l e d  p ine  stems d i s t r ib u t e d  throughout Great B r i t a in .

These are g iv in g  much u s e fu l  in form a tion  regard in g  the 

var iou s  sp e c ie s  o f  bark b e e t l e s  and t h e ir  p a r a s i te s  and 

p re d a to rs .  Some s p e c ie s  which have h ith e r to  been con sid ered  

very  rare are found to be w idely  d is t r ib u t e d  and f a i r l y  

common, w hile  o th ers  have a very  l im i te d  d i s t r ib u t i o n .

Polygraphus on Norway Spruce .  -  An outbreak o f  the 

bark b e e t le  Polygraphus polygraphus was d is co v e re d  by 

Dr Chrystal on la rg e  Norway spruce on an e s ta te  near 

Halesworth in S u f fo lk .  Other a tta ck s  were l a t e r  rep orted
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from Holkham and from Melton C onstable , b o th  in  N o r fo lk .

The damage was very c o n s id e ra b le ,  many t re e s  having d ied  

and o th ers  e v id e n t ly  b e in g  much weakened. Polygraphus 

has not p r e v io u s ly  been record ed  in  th is  country but i s  

w e ll  known in  Germany where, however, i t  i s  regarded as a 

r e l a t i v e l y  minor p e s t .  Mr Hanson, who v i s i t e d  the Holkham 

and Melton Constable outbreaks at the end o f  January 1938, 

re p o r te d  that the dominant spruce were re co v e r in g  and that 

any new a tta ck  appeared to  be co n fin e d  to  suppressed t r e e s  

o r  to t r e e s  which had a lready  been s e r io u s ly  weakened. On 

the whole there  does not seem much cause f o r  alarm.

Chermes c o o l e y i  on S itka  sp ru ce . -  There i s  s t i l l  no 

d e f in i t e  re co rd  o f  the occu rren ce  o f  Chermes c o o l e y i  on 

S itka  spruce in  England or W ales. There was a very heavy 

i n f e s t a t i o n  o f  e g g - la y in g  fem ales on S itka  spruce in  

G lenrigh  F orest  in  the autumn o f  1936 but a re cen t  

exam ination o f  the t r e e s  showed that few g a l l s  were 

produced and these on ly  on the lower branches. There i s  

again t h is  year a co n s id e ra b le  in f e s t a t i o n  on the S itk a  but 

t h is  i s  almost con fin ed  to  the l e s s  v ig orou s  t r e e s .

Healthy v ig orou s  t r e e s  show no s ig n  o f  i n f e c t i o n ,  even where

they are growing in  c lo s e  con ta ct  w ith  Douglas f i r .  At 

p resen t  there  i s  c l e a r ly  no need f o r  alarm about t h is  p e s t .

Use o f  H ylarsol  f o r the C ontrol o f  Pine Weev i l . -  In 

r e ce n t  years  e x ten s iv e  use has been made in  German f o r e s t s  

o f  an a r s e n ic a l  p re p a ra t io n ,  c a l l e d  H y la rso l ,  as a means o f  

p re v e n t in g  damage from pine w e e v i l .  H y larso l i s  a powder 

which i s  made up with water in to  a l i q u i d  spray w ith which 

the p la n ts  are coa ted , us in g  a s p e c ia l  tw in -n ozz le  spraying  

la n c e .  The powder i s  made by Messrs S chering , L t d . ,  o f

B e r l in ,  and co s ts  about 8d per lb .  From 8 to 12 l b .  are
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req u ired  to  spray one acre o f  new p la n ta t io n ,  the cos t  

in c lu d in g  labour and m ater ia ls  ranging from 12s. to  18s. 

per a cre . In  the case o f  a severe  in f e s t a t i o n  two 

sprayings are required  during the f i r s t  growing season, so 

that the t o t a l  cos t  w i l l  be o f  the order o f  25s. to  35s. 

per a cre .  Very in te n s iv e  b i l l e t  trapp in g  may amount to 

about 30s. per acre  but as a ru le  tra p p in g  c o s ts  are con

s id e ra b ly  below th is  f ig u r e .

German r e p o r ts  on the use o f  H ylarso l are 

almost un iform ly  fa v ou ra b le  and the method i s  coming more 

and more in to  general use in  S tate  as w e ll  as p r iv a te  

f o r e s t s .  In  th is  country  two p r o v is io n a l  t r i a l s  were 

c a r r ie d  out in  1936, but owing to  delay in  o b ta in in g  the 

m a ter ia l  the spray ing  was not done at the optimum season .

In 1937 more e x te n s iv e  experim ents were arranged in  

D iv is io n s  Dean and E. S co t la n d . These gave on the whole 

in c lu s iv e  r e s u l t s .  The p r o t e c t i o n  g iven  in  S cotland  was 

not s u f f i c i e n t l y  complete to  enable t r e e s  to  be p lan ted  

immediately a f t e r  a mature p ine  crop was f e l l e d  and i t  i s  

not proposed  to experiment fu r th e r  with H ylarso l at the 

moment.

Research on Vole D is e a s e .

The f o l lo w in g  ob se rv a tio n s  have been taken from 

the la s t  Annual Report o f  the Bureau o f  Animal P op u la t ion  

at O xford .

The main o b je c t s  o f  the in v e s t ig a t io n  are to 

re cord  q u a n t i ta t iv e ly  the three to  fo u r  year f lu c tu a t io n s  

that occur in  B r i t i s h  v o le  p op u la t ion s ,  to  analyse th e ir  

changing ’ s t r u c t u r e ’ , and d is co v e r  the causes o f  

f lu c t u a t io n ,  in c lu d in g  the m o r ta l i ty  that happens on such 

a la rg e  s c a le  in  c e r t a in  y e a rs .  F ie ld  methods o f  trapping 

have been developed  which g ive  r e l i a b l e  data as to changes 

o f  numbers in  a g iven  d i s t r i c t .  The current year i s  

expected  to  be a peak year in  A r g y l l ,  and in  other areas



a ls o  v o le s  appear to  be on the in cre a se .

One o f  the c h ie f  problem s in  con n ection  w ith 

damage to young p la n ta t io n s  is  to  f in d  out why v o le s  o f t e n  

reach e q u a lly  high numbers in  two areas, and only a tta ck  

t r e e s  on one o f  them. The answer i s  p ro b a b ly  to be 

sought in  a q u a n tita t iv e  study o f  the ground v e g e t a t io n  

co n s id ered  as a reserv e  f o o d  supply.

A la b o ra to ry  s to ck  o f  v o le s  continued to  be 

m aintained at Oxford and a number o f  experim ents have been 

c a r r ie d  out on the e f f e c t  o f  f o o d  f a c t o r s  e t c .  on growth 

and h e a lth .

During 1937 1700 post-mortem  exam inations were

made on v o le s  sent from  var iou s  f i e l d  s ta t io n s  in  Great 

B r i ta in  and on v o le s  bred  in  the la b o ra to ry  at O xford.

A d isea se  c l o s e ly  resem bling  t u b e r c u lo s is  was found in  many 

o f  the trapped v o le s .  I t  appears to be caused by an 

un d escr ibed  Mycobacterium, p o s s ib ly  a new type o f  

M. t u b e r c u lo s i s . Twenty two per cent o f  the trapped v o le s  

examined were in f e c t e d ,  but the m o r ta l i ty  due to the d isease  

appears to  be r e l a t i v e l y  low .

12. Mycology.
Elm D is e a se . — The d isea se  continues to  spread and each 

year some f r e s h  cen tres  o f  in ten se  i n f e c t i o n  are d isco v e re d . 

In  1937 two l o c a l  outbreaks were found in  B ed ford sh ire .

In one o r  two areas the p rog ress  o f  the d isease  has been 

f o l lo w e d  up annually f o r  a number o f  years  by re co rd in g  a 

l im i t e d  number o f  t r e e s .  A group at Foulden, in  N o r fo lk ,  

i s  a case in  p o i n t : -  95 t r e e s  were examined in  1928 and a l l  

were f r e e  from d is e a s e .  In the f o l lo w in g  year 4 t re e s  

were d isea se d . In 1930 two out o f  the fo u r  tre e s  had
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re co v e re d , i . e .  d id  not show any f r e s h  s ign s  o f  d ie -h a ck , 

hut there were 13 new in f e c t i o n s .  At the end o f  1937 s i x  

out o f  the 95 t re e s  had d ied , 19 t r e e s  were d isea sed , 21 were 

" r e c o v e r ie s " ’ and 49 were as y e t  unattacked ; This is  a good 

i l l u s t r a t i o n  o f  the r e l a t i v e l y  slow p rog ress  o f  the d isease  

in  many l o c a l i t i e s .

P lants  ob ta in ed  from a r e s i s t a n t  elm s e e d l in g  

r a is e d  in  H olland were h e a v ily  in o cu la te d  at Oxford w ith the 

fungus ( now known as Ophiostoma u lm i) . Only two o f  the 

p la n ts  showed any e x te rn a l  symptoms, and in  those the s l ig h t  

i n i t i a l  w i l t i n g  d isappeared  com plete ly  a f t e r  a few weeks.

I t  i s  hoped soon to  have a good s tock  o f  p la n ts  o f  th is  elm.

In o c u la t io n  t e s t s  c a r r ie d  out by the American 

p a t h o lo g is t ,  Dr W alter , p o in t  t o  the r e l a t i v e  immunity o f  

Ulmus s t r l c t a  W h ea tley i, and there  i s  a ls o  some f i e l d  

ev iden ce  to  the same e f f e c t .  This elm has been p lan ted  

f a i r l y  e x te n s iv e ly  in  England; i f  i t  proves r e s is t a n t

the ravages o f  the d isea se  may be l e s s  s e r io u s  than is  

sometimes fe a r e d .

Butt Rot o f  C o n i fe r s . The survey c a r r ie d  out by 

Mr Peace showed that the on ly  fungus o f  major importance 

concerned was Fomes annosus. The p r in c ip a l  sp ec ie s  

a f f e c t e d  are the la rch e s  and spruces , p in es  b e in g  r e s is t a n t  

excep t  when past m aturity . The d ise a se  i s  d e f i n i t e l y  worse 

on land  p r e v io u s ly  under t r e e s ,  but is  a lso  l i a b l e  to  be 

severe  on o ld  arable  lan d . I t  i s  not as a ru le  bad on lan d  

which was p r e v io u s ly  moorland, o r  under g ra ss . Larch i s  

more l i a b l e  to ro t  on l i g h t  land than on heavy, and there  i s  

a ls o  more r o t  in  areas o f  low r a i n f a l l .
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Stereum sanguinolentum. -  Some small S cots  pine 

p itp ro p s  which fa i le d ,  unexpected ly  in  a mine in  S cotlan d  

were sent to  the F orest  Products R esearch Laboratory  f o r  

exam ination and proved to be in f e c t e d  by Stereum. This 

fungus i s  common as a saprophyte but under c e r t a in  

co n d it io n s  seems capable o f  spreading from the decay in g  

s id e  branches in to  the stem. Evidence o f  r o t  caused by 

Stereum has a lso  been found in  Norway spruce cut f o r  

te legra p h  p o le s  and in  a small number o f  la r c h .  This 

i s  not an easy fungus to d e te c t  as the amount o f  s ta in in g  

i s  u su a lly  s l ig h t  and is  o f t e n  co n fin ed  to the upper part 

o f  the stem. Mr Cartwright o f  the F orest  Products 

Research Laboratory  ob ta in ed  evidence  that the fungus gets  

in  u su a lly  a f t e r  f e l l i n g ,  and he con s id ers  that i t  can be 

c o n t r o l l e d  by p roper methods o f  s ta ck in g .

Poplar Canker. -  A few years  ago a number o f  pop lars  

were sent from  Oxford to be p la n te d  among h e a v i ly  cankered 

Populus t r ich o ca rp a  on H ayling  Is la n d .  Of these on ly  

P. n ig ra  i t a l i c a , P. regen erata  and P. s e r o t in a  have 

remained f r e e  from ca n k er . ' P. r o b u s ta , P. gen erosa ,

P. m arilan d ica  and P. candicans have a l l  been  a ttacked .

P. robusta  and P. m arilan d ica  are u s u a l ly  r e s i s t a n t .

D isease o f  Norway Spruce at Comlongan. -  A d isease  

a tta ck in g  3 0 -y e a r -o ld  Norway spruce at Comlongan, near 

Dumfries, was in v e s t ig a te d .  Many o f  the t re e s  are dying 

back from the top s ;  but exam ination showed that the r o o ts  

are q u ite  h ea lth y . Two fu n g i ,  Hormonema dematoides and 

Phoma acuum, have been i s o la t e d  from dying n e e d le s ,  and a 

th ir d ,  Phomopsis Pseudotsugae, from dying sh oo ts . 

In o c u la t io n  experiments are to be c a r r ie d  ou t.
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D ie-back  o f  Douglas F ir  in  the New F ores t  and at Dovey. -  

A curiou s case o f  the sudden death o f  a group o f  la rg e  

Douglas f i r  in  the New F orest  and other cases o f  d ie -b a ck  

o f  young Douglas f i r  in  Dovey F orest have been in v e s t ig a te d .  

M ateria l from both areas y ie ld e d ,  on c u ltu r in g ,  the same 

fungus, Phomopsis o c c u l t a . In t h is  cou n try , P. o c c u lt a  

has on ly  been record ed  as a saprophyte, but in  the United 

S tates  i t  i s  sa id  to  be p a r a s i t i c  on c o n i f e r s .  Mr T.R. 

Peace, who i s  at p resen t on a v i s i t  t o  North America, 

hopes to o b ta in  f i r s t - h a n d  in form a tion  regard in g  t h is  

d ise a se .

F r o s t . -  S cots  pine p la n ts  o f  var ious seed  o r ig in s  were 

used in  a s e r ie s  o f  r e f r i g e r a t o r  experim ents in  the sp rin g  

o f  1937. I t  was found that p la n ts  ra is e d  from S c o t t is h  

seed were, on the w hole, h a rd ier  than those from seed 

c o l l e c t e d  in  England.

F r o s t - 1 i f t . -  In r e f r i g e r a t o r  experim ents the b est  

m a te r ia ls  f o r  cov e r in g  seedbeds to prevent f r o s t - l i f t  have 

been moss, peat moss l i t t e r ,  and Sorbex p e a t .  Granite 

ch ips  and g r i t ,  which have g iven  good r e s u l t s  in  n u rser ies  

in  S cotlan d , were not s a t i s f a c t o r y  in  these  experim ents.

13. U t i l i s a t i o n .

The c re o s o te d  te lephone p o le s  o f  Norway spruce 

and S itka  spruce which were not accepted  by the Post O f f i c e  

f o r  s e r v ic e  t r i a l s  have b ee n  e re c te d  at Kershope F ores t .  

The p o le s  w i l l  be kept under o b se rv a t io n  and i t  i s  hoped 

that the t r i a l  w i l l  prove s u c c e s s fu l .  Spruce p o les  are used 

in  va r iou s  p a r ts  o f  the Continent f o r  ca rry in g  te legrap h  or 

te lephone w ires and there appears no reason why they should 

not be used f o r  that purpose in  th is  country , at any ra te  

in  case o f  emergency.
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