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SUMMARY 

The synoptic weather s i tua t ione  which lead 
t o  weather favourable and unfavourable t o  potato 
b l iyh t  are  discussed. The pr inciples  a r e  then 
applie3 t o  the 1956 potato growing season i n  
Irelond, IJ K. and Northwest Europe, and the con- 
clusions derived from weather mps  alone a re  shown 
t o  be i n  adreement v i t h  the observed appearance and 
epread cf the disease.  The value of meteorological 
char ts  ab B supplement t o  the d i f fe ren t  syetema i n  
use Por potato b l igh t  forecasting is fur ther  i l l un t r a t ed  
by a &enera1 review of the 1952-5 seasons, and by 
exomplea which r e f e r  t o  Prince Edvard Island, Virginia, 
U 6.A , and South Chile.  The method provides a l ink  
between s tudies  i n  b l igh t  epidemiology and advanced reSe~rCh 
wo~k i n  ~,:/noptic meteorology. 



1, In the course cf papers ~rezer i tcd by  the writer a t  two recent 
i n t e r m t i o n a i  symposia on patato bl ight  forecasting - 

- Phytophthoraprognose - X'3afer~nz held i n  
Brauaschweig, Germany on December 10th-l1i;h: 
1996 under the aegis d the Ylologieche 
Bundesenstalt f u r  Lend - und ForstwirtocSa?~, 

- Meeting of the Br i t i sh  Mycological S w l e t g  
held i n  London on January Sth, 1957 t o  d1sr:uss 
"The Epidemiology of Potato Alight." ( ~ e p o r t e d  
ln  "Nature", Vol. 179, No. 4554:. 9th Februwy, 
1957, p?; 294-5!, 

a s e r i e s  of ~ltder; ras shown t o  1l ;ust ra te  the major mteoro loglca l  
s i tua t ions  srhich favou:'ed the sprecid of' potato b l igh t  i n  Brl ta in ,  
Ireland and Nort h-west.ern Europe dur fng the months Jirne t o  Hu&ust, 1956. 
In  responae t t  ee.vers1 requests ,  these diagrnm a re  reproduced i n  the 
;.'resent note i n  ord.er t.o permit. of comlderec? con;-arifiorr with observations 
~f the weather-disease reletisask.ip i? :.be e x 8  covered;  

2. The cr l t e r i a  us%d for  defining sad :der.t,lf yinq weather fav@u.:,able 
t o  p ~ t a t o  blight. d i f f e r  from cxmt ry  t o  cwnt ry ,  and of'ten wlth individual 
workers on the problem. A number of these m i t e r i a  a r e  revieled i n  a 
rccent. WMO publication (fleferenee 5)  and others a r e  described elsewhere 
(10(a)#  118 19.. 2 2 ) .  

It i s  proposed, ir. a l a t e r  cote,  t o  publish rr c r l t i c a l  review of 
the dlfl'erent. approaches t o  definia(5 "bl_qht  weather". For the present 
purpose, we proceed on the assumption ?.bat, Irrespective of i ts  r e l a t i ve  
merit,  each of the ~ y s t e m  i n  use cor.t.atn6: a t  least. f o.? the  area i n  which 
it i s  applied,  some kernel of the t r u t h .  

Ve may, for our purpose, divide weather abt~.urtiCcPSnto t b e e  
categories  : - 

( a )  those giving condi t ions~m~lred ly  favowable t o  the spread 
of potat,c b l igh t  i . e .  prolon&ed moist ~ n d  humid weather 

( c )  those diving intermedlate csndlt lo;,& 

Any ;-eotcin~ble c r i t e r i a  should giut? poalt ive i td ica t ions  for  
( a )  and negnrive for (0)' 'a i f  i n  the  CASE of i t termedlate conditions, 
which m y  be ai? :rr.j:ortanm f o r  a 6i.m b!nt elejnl.ficant 5pr~a.d of the  
disease,  t . b t  the  d i f fe ren t  sys t em rlormally give 1ncor.slstent r e s u l t s .  

Irrerjpect,ive then ct' the  erlter!.a i n  use i n  any a.rea, synoptlc 
weather ana lzs i s  may be used t o  inve6ttgat.e the ImJOr aktuationv favourable 
and unfavourable t o  the progress of the Alseaae i n  each growing season. 
This is i i lustrat .ed i n  Maps 6 t o  11 which show the meteorological systems 
which produced the main periods of 'bbil&r weather" i n  NW Europe during the 
months June-August 1956. In t h i s  "bli,:ht year" there  were no lensthy p e r i d s  
oE markedly unf'avourable weather over t h e - e n t l r e  area  i n  question. This 
did  not apply in  cther. years (e  . d o  1955) InJeed i n  many seasons the date 
an\i duratloli of completely untavourable spe l l s  of weather hove a rasrked 
influence on 'he progress of t,lj&t. There has been a tendency i n  soue 
quar ters  t o  cmccotrbte  en.tlrc.!y or, t h e  ans1ys:n c,f the hlrhly ! '~vourable 
;.;rimis, a , rocedure whlch, In s<;ri~ ,yeor> nr;,i a r e l s ,  L L . ! ' . ~ ?  t.C -in inconi?lete 
i,c!ture ;I L ~ I T .  ie,c-lo::.wnt of the ii?$eti:-: . 



3 .  In the Blight darning Service which i s  operated by the 
Meteorological Service i n  Ireland, f u l l  u e  is mde of' synoptic 
char ts .  (4) .  The I r i s h  c r i t e r i a  f o r  indent i fy iw "blight weather 
spel ls" ,  which a re  described in  f u l l  i n  the l i s t e d  publications,  a re  
not relevant t o  the present discussion. Warnings a re  not based d i rec t ly  
on the reports of '"blight weather" a t  individual s ta t ions .  These reports  
a r e  passed t o  the Central Office, where the correspondinc; causal agency i n  
the general meteorological s i tua t ion  lo  ident i f ied  from the veather maps, 
and the l imi t s  of geographical d i s t r ibu t ion  and probable b r a t i o n  of the 
blight-weather s p e l l  a r e  deduced. I n  other words, the synthesis of the 
individual reports i n to  a coherent picture  i s  carr ied out v i th  the help of 
synoptic weather maps. The issue of varnings is based on the sequence of 
spe l l s  which have occurred t o  date and on the expectation of recurrence of 
the kind of s i tua t ion  which gives weather favourable f o r  b l igh t .  

4. Although weather maps a re  not used i n  potato b l igh t  forecasting 
i n  England and Wales, the procedure employed there.  has developed empirically 
in  w h a t  i s  bas ica l ly  the Sam direct ion.  (13, 14).  The individual 
"warning periods" a re  charted and mapped a t  a cen t r a l  o f f ice ,  and greater  
veight i s  given t o  a widespread "flush" of warnings, which is, of course, 
the re f lec t ion  of a major favourable meteorological fac tor  i n  the general 
weather s i tua t ion .  

Nevertheless i n  Br i ta in ,  and even more so on the Continent, 
there has been some reluctance t o  hccept a suggestlon tha t  synoptic veathtr  
char ts  could usefully be employed a s  a suppleinent t o  whatever b l igh t  
forecast ing c r i t e r i a  are employed. One of the most frequent obgectiorm 
is t h a t ,  w h i l s t  the methods might be applicable i n  Ireland t o  r e l a t ive ly  f resh  
and simple weather systems coming d i r ec t ly  from the Atlantic,  the mrc 
complex pressure pat terns  and t e r r a i n  differences w e r  the land areas of 
Europe did not readi ly  lend themselves t o  such an approach. 

5 . In  an e f f o r t  t o  show t h a t  t h s e  d i f f i c u l t i e s  were not i n -  
surmountable, the major "blight -veatherfi s i tua t ions  a f fec t ing  Ireland i n  
1956 were extrapolated, ueing weather char ts  on1 y,into England and Wales. 
The resu l t ing  snalysis  fo r  Br i ta in  vas easent ia l ly  the sane a s  t hn t  shovn 
i n  maps 6 t o  11, except that the system affect ing Eastern England on June 
8-12 (Map 6 )  was omitted since i t  d id  not influence any par t  of Irel8nd. 
The extrapolation, prepared vithout anjr pr ior  knowledge of favourable perioda 
or disease progress during the aeason outside of Ireland, was dimcussed a t  
an laformel meeting a t  hkrpenden, England, i n  August 1956, and the deductims 
based thereon, including man dates for  b l igh t  appearance i n  d i f fe ren t  par t s  
of England and Wales, shoved a remarkable measure of agracmcnt v i t h  tha 
observed f a c t s .  

6 .  With t h i s  encourngemnt, the analysis  was afterwards extended t o  
cover Northwest Europe, and Maps 6 t o  11 i n  the same form a s  herein 
reproduced, were bresrntcd a t  the Bramschveig and London Meetlnga i n  
Decenbnbcr 1956-January 1957. Standard surveys oi plant  diseases of the kind 
carr,rd out i n  England and Wales a r e  not i n  operation i n  most countries.  
Bowever the deductions shown on the charts  checked well with those of 
individual German workers and, i n  par t icu lar ,  v i t h  the observations of D r .  
M, Unruh ( ~ o n n )  in  the Rheinland. 

The present publieatloo is intended primarily t o  permit a more 
leimurely and widespread comparison of the eharts  v i t h  obeervatiow i n  
d i f fe ren t  areas.  The v r i t e r  v i l l  be gra te fu l  f o r  any comments sent  t o  h* 
a t  the I r i s h  Meteorological Service, 44 Upper 0' Jonnell S t r ee t ,  Dublin. 

7 .  The plant pathologist  who is uot workiag i n  c lose coopra t ion  
with a meteorologist has a natural  d l f i f c u l t y  i n  dealing v i t h  modern 
weather rmp analysis.  The introductory remarks on the principles of A i r  
Mass Analysis whlch were included i n  the ~ ~ o k e n  lectures  a re  not rtprCdUCcd 
here. Eowever the recent ly  issued fourth ed i t ion  (1956) of the "Westber h p *  
(M 0. 595j9 produced by the B r i t i s h  M e t e ~ r o i o g i ~ a l  Office and published by 
K.M.S.0, a t  10s. 6d., provides i n  conelse and excellent form (par t icu lar ly  



i n  Chapter 6)  a l l  t ha t  it is necessary t o  know i n  order t o  in te rpre t  
meteorological char ts .  A more elementary account is given i n  Chapter 
1 of "Weather sad the Land", Bullet in  ~0.165 of the ( ~ r i t i s h )  Ministry 
Of Agriculture Fisher ies  and Food, published i n  1955 by H.M.S.0 a t  
3s.  Od. A broad knowledge of t h i s  kind is assumed i n  the folloving 
chapters. 



Chapter 2 

BYHOPTIC WEATHER SIWATIONS AND BLIGHT 

1. Experience i n  Ireland over a number of years s h w ~  the fol loving 
synoptic s i t u a t i o m  t o  be those which normally give the moet ilnportant 
periods of weather favourable fo r  the development of potato  b l igh t  i n  t ha t  
area  

( a )  Open wurm sectors  of Maritime Tropical A i r ,  p a r t i cu l a r ly  
where a sequence of waves is involved 

(b) Stagnant or  slow-moving depressions giving lengthy periods 
of wet overcast veather 

( c )  Active qunsl-stationary f ron ts  .- g i v i w  s imilar  weather 

Other synoptic s i tua t ions  m y  dive r i a e  t o  favourable s i t ua t ions  of 
l esser  duration or a f fec t ing  l imited areas. The penetration inland of vet  
sea fog is of ten asoociat,ed with the presence of Maritime Tropical A i r .  
A oiuation of significance f o r  the vest.ern seaboard but of l e s s  importance 
elsewhere i s  tha t  of a westerly veather sequence, with a quick succeseion of 
f r o n t a l  troughs uninterrupted by d i r ec t  cold a i r  outbreaks, eo t h a t  cloudy 
and humid veather I s  virtually continuous on the coast and ra iny spe l l s  a rc  
frequent.  A s i t ua t ion  ra re  i n  Ireland but possibly more important e l a e v h r e  
is t h a t  i n  which an area is caught i n  a pincer movement between two f ron ts ,  
more or l e s s  pa ra l l e l ,  approaching from opposite direct ions .  This s i t \ L a t i ~ n  
might be regarded as  a par t icu la r  but important case of ( c )  above. 

2 .  The most important weather s i tua t ions  giving veather which hiadera 
b l igh t  development a r e  .. 

Anticyclonic or  ridga confiitione, accompsnied by dry sunny 
veather -- 
A d i r ec t  brcak-throLuJh of a Northerly current O f  cold a i r  
from the Arctic regions followind a dep res~ ion .  This ahuts 
off the vester ly  acquence andT'though it norm Y give8 wet and - - 
shovery weather, the  occurrence a l s o  of bright perlode creates  
conditions different from the muggy overcast vcathsr most 
favourable t o  the  spread of b l igh t  infect ion.  

I n  the following paragraphs, tne f i ve  synoptic s i tua t ions  of majm 
importance t o  b l igh t  epidel~lology a re  e o ~ s i d e r e d  i n  greater d e t a i l ,  v i t h  the 
help of examples taken from the growing eeasona 1952-5. 

MAP 1 : WAVES OF MARITIME TROPICAI A I R  

Mmritlw t rop ica l  a i r  a s  it reaches Northweat Zurope i n  SurmDcr 
normally gives Ideal corldltions f o r  the developmetit of b l igh t :  - high 
humidities, overcast skies v i t h  r a in  or d r i zz l e ,  and temptrature of the 
order of 12 - 16O~.  



Map I. Waver of maritime tropical air: 



I 

SURFAGE WEATHER MAP 
OCOO GMT. JULY 6. 1952. 

Map 2. Slow - moving or stagnant complex ("puddle*) low. 



A s ingle  wave, unless slow movzm acd with a very open w a r m  
sec tor ,  usually gives r i s e  only t o  R iun i t rd  period of '"bl1gk.t weather"; 
a oequence of waves can, however, lead t o  very lengthy spe l l s .  

The i l lua t ra t i .on  Map 1 ( S ~ r f a c e  Weather Map f o r  0600 GMP, 25th 
July, 1954) shows a eerie8 of three waves of Maritire Tropical A i r  extending 
across Germany, the  Low Countries, Eni,land, Wales and Ireland t o  the  Atlantic.  
The correspondin& "blight-weather" (period July 2211d-26th, 1954) was important 
over a wide ares. The t h i r d  spraying warning i n  l re land i n  the 1954 season 
-#as isoued i n  connection with t h i s  vyste~n on July 23rd. I n  addit ion t o  
Ireland, v i r t u a l l y  the  whole of England and Wales -as  affected (14, 19, 8)  and, 
a s  a mult of t h i s  and e a r l i e r  fs~wuxa~:e weather "the range of outbreak dates 
was from July 25th t o  August 7 over a wide area" (141%. I n  Scotland, 
'Beaumont periods '  a t  t h i s  time (July 22nd - Jvly 26th) were noted a t  
Duriblane, S t ra tha l lan ,  Renfrew, West Freugh, Prestwick and Auchincruive, 
"Epidemic developrent of b l igh t  indeed followed within a reasonable t i m .  
a f t e r  t h io  widespread forecast  i n  a l l  par ts  of west Scotland. It f i r s t  
appeared i n  Auchincruive on 4 August., some 11 days after the Beaumont period" 
(7b). The period was a l s o  noted by van der Zaag (23) working i n  Noord- 
Brabant i n  Holland; there ,  "on August 1 the disease had spread throu&out 
the  province". Uhlig 's  data f o r  Germany (22) show t h a t  the period ahowed up 
a t  Bonn, Giessen, Hatmover, m i b u r g  and cther Garman s t a t i ons .  

So extensive a penetratior, of act ive rrLC waves across the land 
maaa of Br i ta in  i n t o  continental  Europe, althougl? o resurrent  fea ture  of the 
"bad summer" of 1954, is not f r e~uen t .  In r:cr~iliil y - u s .  In rco6t years,  
however, one or two waves, sk i r t i n& the South C m s t  of :reland, pass up thc 
Channel i n to  the North Sen and glve weathe: t'avccratrle t o  b l igh t  i n  l imlted 
coas ta l  arenu of South Ireland ax$ South Engi.snt;, North Fzancei. Eelgium, 
Holland and North Germany. .rC s x h  a d5 sturbance talres a ulight2.y more 
Northerly t rack up the Br ia to l  ?hannel <*ee  iwp i C j ,  it w l l l  a f f e c t  a auch 
wider area i n  Bri ta in ,  with corresponding lesser  e f f e c t  on cont inental  
Europe. 

It i s  much more usual,  hovever, for  these waves t o  follow a SW 
t o  NE t rack ,  with the apex of the va.,ic:e t3 t11e West :,f Ireland (For 
t yp ica l  examples, see Charts 10 and 11 of (4b)  ~.nd Cbrt .2 47, 50 and 54 of 
(4c ) ) .  The min impact ot' 'Y.niigtk.-wee.ther'~ir. suc.h fi l tuations is on the 
vindward shore6 (SW England, Couth and West. I ~ e l ~ . i n d ,  West Scotland) and th 
regular ly  heavier impact of b l i ~ i i t .  ? n  t h e i t  areac. i s  u ref1eci;lon of the 
frequency of the veattier -type ididecd ir! a ~ e a s o o  ilommated by t h i s  
kind of s i t ua t ion  (e .g .  the Summer of 19;: i n  Great Br i ta in  and I re land) ,  
the disam0 i s  of slgnificanae w i y  la wevtern eoas ta l  areas  and 
unimportant In  the Midlands afid Eaht 3 i 3 )  

k i i l s t  the e f f ee t  of mT waves is normally heaviest on the westerly 
areae,  pnr t icu la r ly  Ireland, whlch rxe1.i.e the f i r s t  impact, the importance 
of the stagnant "puddle" depresslon is osually grea tes t  fur ther  e a s t ,  
I t  i s ,  p r i m r i l y ,  a "continental , '  r a ther  than a " m r i t i m "  phenomenon. 

The presence of utl' a i r  is no? eesen t l a l  so iwke a "puddle low" 
e f fec t ive  f o r  b l igh t  st imulation.  1%e temperature leve l  in  t h i s  s i t ua t ion  
i n  Summr i n  NW Europe i n  almost always clove t o  the optimum f o r  the  diseaoe 
and the pers i s ten t  r a i n f a l l  a r i s ing  from convergence maintains a high leve l  
of humidity. Frequently i l l -def ined qimei-stationary f ron t s  a r e  associated 
with the 8tagMnt deprenoion. The a l r  is usually unftable,  i n  contras t  t o  
mT waves which are  markedly a tab le ,  a m ,  pa r t i cu l a r ly  in the l a t e r  s tages  
of the puddle low, widespread outbreaks cf thunderstorm a re  not uncommon. 

The i l l u s t r a t i o n  (Map 2 j  shows the ourrace weather map f o r  
0600 CMT, 6th  July, 1952. A rrrtflnderirg illu?de?~ low moved North from 
the Bay of Biocay on July 6th,  mrgefl with an Atianti-  system on the 7th 
and continued slowly Northvarls across Ireland on t h e  8th.  It gave r i s e  
t o  lerythy periods rjf "blight weather" in  S m t h  and East Ireland, Southwest 
England, Wales, North Zngland and Ycotland (4b, espeelal ly  Chartl2;  13 and 
78). 



I 
SURFACE WEATHER MAP 

0600 GMT. AUGUST 6. 195: 

Map 3. ~ c t i v e  quasistationdry front (section XY) 



Map 4. Cold air outbreak and 'blocking1 situation. 



SURFACE WEATHER MAP 
0 6 0 0  GMT. JULY 7, 1955. 

Map 5. ~nticyclonic or ridge situation. 



An example of f a r  greater  extent and duration oecurred i n  1956 
(Hap 9 )  and w i l l  be discuosed i n  the next chapter. 

5 .  MAP 3 : ACTIVE QUASI-STATIONARY WORT - 
This i s  normally of much leoser over-al l  importance than e i the r  Of 

t he  two previous oituationo, mainly becauoe it a f f e c t s  only a l imited 
area on e i the r  side of the f r o n t .  doually, too,  it can be t rea ted  a s  an 
off-ohoot of one or other of the t w c :  main favourable s i tua t ions ,  oince one 
of the  airnaomeo Separated by the f ront  i r  sftel l  Maritime Tropical and since 
the quaoi-stationary f ron t  m y ,  i n  the  more act ive case., be associated with 
a stagnant trough or depreosicn. 

Thuo i n  the example (Mbp 3 : Surface Weather Wp fo r  0600 GMT, 6 t h  August 
1953), the quasi-otstionary f ront  XY i s  linked v i t h  a Maritime Tropical w a r m  
sector  t o  the West and the correoponditq "Slight weather" a t  a number of 
B r i t i s h  s t a t i ons  (14, 19) could be regarded a s  an extension of the considerable 
periods i n  Ireland due t o  the broad current of I@ a i r  (4c ; . 

This par t icu la r  s i t ua t ion  I A U ~ U S ~  4th-9th- 19531 i n  dlscuooed i n  some 
d e t a i l  i n  reference 4c, pages 9, 11-12. It i s  in te res t ing  t o  note t h a t  the  
sharp r i s e  i n  b l igh t  i n t ens i ty  i n  Ireland i n  middugust which was due t o  t h i s  
s i t ua t ion  i s  a l s o  shown i n  the b l igh t  ijrogrees curve for  the Briotol  area  
published by Large (1  141 page 43, f igure  4 )  . 
6 .  MAP 4 r COLD A I R  OUTDFiEAK AND 'BLOCKRC ' SITUATION (uNFAVWRABLE~ - 

Any lengthy period of veather qu i te  ur.fevourable t o  b l lgh t  i s  important 
not only i n  following the progress of the  diuease but a loo  i n  the timing of 
spray warnings. A complete check t o  the spread of the disease,  &ten l a s t i ng  
4 - '7 days or  longer, occurs when a depression 1s followed by a d i r ec t  
n o r t k r l y  break-through of cold polar a i r .  

The i l l u s t r a t i o n  (Map 4 :  SurPuce :ieather Map f o r  0600 AT, June bt, 1953) 
shows a t yp ica l  example which led t o  unfavourable weather over the  U.K.  and 
Ireland up t o  June 9-10. A correepondiae, feature vsrthy of note is the 
building-up of a n  anticyclonic ba r r i e r  atret-hini; from North t o  South i n  the  
E ~ c t e r n  Atlant ie .  This 'biocking ac t ion '  !211 shuts off westerly veather 
sequences from NW Europe and plrvento the d i r ec t  influx of d a i r  f o r  sore 
time. I n  the case i l l u s t r a t e d  the next Atlant ic  depreasion t o  a f f e c t  Ireland 
a r r ived  on June 14th-15th. 

'Blockin& ac t ion '  n a y  be caused not. only by hi;;h pressure areas but a l so ,  
f o r  example, by a cold s ta t ionary depreaslon t a  t.he west of Ireland which 
d ive r t s  warm and ac?.ive lows t o  r.he South af the CcJUnCry. The shel ter ing 
e f f e c t  i n  t h i s  case w i l l ,  however, normally be l imited and the  diverted lows 
;nay give appreciable ' b l i ~ h t  veather '  i n  cont inental  a reas .  

The duration and ,extent of the weather ur.favaurable t o  b l igh t  caused by 
a s i t ua t ion  of the  type shown i n  Map 4 n r i e s  considerably with the pressure 
confi&u-ation and w i t h  the l i lnits  of the Southwar&s weep of cold a i r ,  which 
i s  often b l w k e d a t  the Pyrenees or  Alps.. i n  the case under consideration, 
the  P i r s t  break occurred i n  South France on June 6th,  1953  By June loth ,  
a slow-moving depresssion had moved WE and was cantred over South Germany. 
By June 11th-13th, the system had degenerated in to  a stagnant puddle low 
a f i ec t ing  the North Sea coasts and Eastern England (14, 19, 22, 23). 

7. MAP 5: ANTICYCLONIC OR RIJXX SInTATION [uNFAvOUF~ABLE) 

The hot,  dry and sunny weather associated with anticyclonic conditions 
i n  Summer .jl obviously markedly untavourable t o  b l igh t .  

I n  the  s i t ua t ion  shown i n  Nap 5 (surface veather map f o r  0600 Gm, 7th 
Ju ly  1955) inland neather conditions were hca t i l e  t o  the disease throughout 
the  U.K. and Ireland, a s  indeed they vere i n  s imllar  s i tua t ions  throughout 
most of t he  Summer of 1955. 



However, even in  th i s  situation, favoursble c o a d i t i o ~  for blight 
can occur on the periphery uf the high-presaure syaten, in  careta1 arena 
close t o  the trai l ing end of frontal system and with wind., 
particularly if wet sea fog i e  present. 



Chapter 3 

TRE 1956 POTATO SEASON (MONTHS JUNE TO AUGUST) 

1. The s i x  major synoptic veather s i tuat lone giving "blight-weather" 
i n  AW Europe in  the months June, July and August, 1956 are  i l l u s t r a t e d  
i n  Maps 6 t o  11 inclusive.  To save space the marginal month. of May and 
September have not been conside red; theee, of course, would be required 
fo r  a f u l l e r  analyeis.  Hov these raps came t o  be drawn has already been 
described i n  Chapter 1. 

Each surface veather map i s  fo r  a fixed time more or lees  
cent ra l ly  s i tua ted  i n  the corresponding period of "blight weatherOu 
Isobars a re  dravn l o r  4 mb. in te rva ls .  Fronts a re  ahovn i n  the con- 
ventional way. Where relevant,  the t rack of a depression or wave centre 
is indicated by a broken l ine  v i t h  arrow heads. 

Since feir p l aa t  pathologists have d i r ec t  and continuing access t o  
a veather analysis centre ,  the veather char ts  consulted f o r  the present 
purpose have been del iberately r e s t r i c t ed  t o  those published f o r  general 
use by the Br i t i sh  and,,West Gerlnan Meteorological Offices - the  "Daily 
Weather Report" and "Taglicher Wetterbericht" respectively.  Many 
re f inemnts  could be introduced by using the f a r  vider rande of de ta i led  
char t s ,  including hourly maps, available i n  a modern meteorological off ice .  
Hovever the purpose of the present paper i s  t o  i l l u e t r a t e  t ha t  even an 
a p p r o ~ i m t e  and relativeLy crude approach leads t o  conclusions of value i n  
b l igh t  epidemiology. 

Corresponding t o  each weather w p  of the 1956 se r i e s  is a chart  
shoving the approximate l imi t s  ~f "blight weather a r i s ing  from the 
s i tua t ion .  The en t i r e  area affected i s  hatched on theee charts ;  cross-  
hatching shove the region considered t o  have been most ser iously affected.  
The outer l imi t s  have been assessed from the area of prolonged precipi ta t ion,  
the a c t i v i t y  of the  system and the dlreet ion of wind r e l a t ive  t o  coast l iner .  
An indication i s  given where discontinuous 'spota" a re  expected t o  have 
occurred in  favourable d i s t r i c t s  outside the m i n  area.  No allovance f o r  
topography has been made over Continental Europe. The only data regarding 
'blight-veather '  and disease impact available vhen the char t s  vere drawn 
vas i n  respect of Ireland ( fo r  the ont i re  season) and fo r  England (up t o  
e a r l y  August ) . 

The periods shown on the "blight-weather" char t s  cover the e n t i r e  
term of a c t i v i t y  of the system and do not necessarily apply t o  every part 
Of the area shown. Further d e t a i l s  a re  Given in  the remarks on each 
s i tua t ion  which fol lov.  

2.  MAP 6: PERIOD JUKE 8th-12th, 1956 

Tvo d i s t i n c t  systems appear on t h i s  map. The I r i s h  and Scot t i sh  
vest  coasts experienced f a i r l y  subs tan t ia l  periods of "blight-veather" 
under the influence of a quasi-stationary f ron t  v i t h  Haritime Tropical 
a i r  behind. Completely separated from t h i s  pressure system was a complex 
low over NU Europe which had originated a s  a vave on a quasi-stationary 
f ron t  i n  Germany, and which gave pers is tent  r a i n  over a vide area.  The 
zone of b l igh t  veather extended t o  SE England, but a subs tan t ia l  par t  of 
the  U.K and Ireland vas affected neither by the European nor the Atlantic 
system. 

3 .  MAP 7: PERIOD JUNE 1 6 t h - 2 b t ,  1956 

This case involved a se r i e s  of depressions v i t h  varm sectors  of 
Maritime Tropical a i r .  The f i r s t ,  p a r t i a l l y  v is ib le  t o  the r igh t  of the 
ump, moved on 16th-17th along the South coast of England, a f fec t ing  surround- 
ing coasts and East England, and f i l l e d  up i n  North Gernmny. The second 
vave (see Map 7) iolloved a much more Northerly t rack and affected mrinly 
Ireland and West Scotland; the same areas were influenced by the slov-moving 
Warm Front of a t h i r d  depression on June 2 0 t h 2 1 s t .  

4. MAF 8: PERIOD JULY 4th-12th, 1956 s 
This represents a c l a s s i ca l  case of e se r i e s  of f i ve  vaves of Writiloe 









Tropical Air.  The f i r s t  mve moved rapidly IIP f r a t h e  South Of I r e h a d .  
i he next thrce vaves are  shwn on Nap 8. In riow of the  ra thcr  southerly 
trazk, appreciable areas of the  U.K. and Ire- more a f f o c t e b b u t ,  a s  wurl 
with disturbances mving in  a Uor theuter ly  d lmct ion ,  tb. heaviest i w c t  
vas on the west and south c a s t s  of Inlad and o BY behob. Jurva 6 t h  
represents a l u l l  i n  .art u e a s  and tb. p r i o d  c u d  on ~ u l y  8th i n  ~ r e i ~ o d /  
England. ?be l u l l  on tb. Contiwot, which, outsib. of l o m y ,  Ind not heen 
scrluusly affected by tha e a r l i e r  nres, las ted  fraP July 6 t b  t o  9 th)  but ar 
July l o t h ,  the f i n a l  cold front  of tb. ryrte. dev01op.d a new n v e  i n  the 
Rheinhnd vhich &em favourable wa tbor  in Germny m July 10tb-12th. 

Irimedlately f o l l w i n g  an excellent e x q h  of a t r a i n  of d n v e s  
came th. best example i n  mcent p a r s  of a b l l g b t - r t l m h t i n g  'puddle l w . '  
I t  M* p r t l c u h r l y  r e ~ r k a b l o  f o r  t b r  extout of ttbr m a  vhlch c u  utxlor 
its in f l ru r r e .  

On July 13th, the old Cold i rmt of tb. proceding rymtem regrorsod 
ar a Uarm ?ront from tb. Continent, affwtin,g th Snglish E u t  and South 
coasts a s  well am ~ i g h b o u r i n g  continental  u e a r .  By July 15tb-l6tb,  the 
act ive bol t  associated v i t h  the complex lw presmure area extondod across 
Ireland, L a g l a n d ,  Xorth i r l nce ,  Lou Countries and Go- u fu a s  Po-. 
On July 17th a m v  Atlantic lw Joined tb rystem vhioh by t b n  n s  f i l l i n g  
up l o  Europe. 

Over mst of the area affected,  t h i s  mr n& only tbo rwt irportant 
awl1 i n  the 1556 roaron, but a l ao  ow of beet u k o d  period. of any n c e n t  
year. In En&and it lad t o  the moat c a q l o t o  and d e e i ~ i t .  f lush  of vunings  
that h d  occurred i n  any yeu rlnco f u l l  r o c a r b  u e  availliblo ( 1 9 0 ) .  

Cont inant.1 'puddle lows ' 
r e r d y  extend their inf lwnce  
beyond the Eartern half of 
England. Tba prorent case n s  
exctytiorral l o  t ha t  it spread 
veatvards t o  take i n  the vbole - 
c d  I r e h a d .  Tb. i l l u t r a t i o n  
shows an advantage of the con- 
cept c r t  " e f f e c t i r t  duration" 
(41, since ttn linem of e p w 1  
duration give a coniiguratioa 
in  r c r r k a b l e  agreolrnt with 
Liut derived from rynoptic 
veathar =pa i n  )(.p 9 .  









6 .  MAP 10 : PERIO~) JULY -- 29t.h-30th, 1956 

On July 29th a depression of exceptional in tens i ty  f o r  the time Of 

year moved up the Br is to l  Channel and crossed England i n  a Northeasterly 
direct ion.  The,accompanying blight-weather =E v:rtlally confined t o  
Bri ta in .  

This unusual storm and its eynoptic background are  discussed i n  
som d e t a i l  by Boughton (9) .  It caused severe danage and some deaths. 
Flooding and landslides cccurred. i n  soma areas .  Farmers and f r u i t  growers 
suffered heavily a s  corn vas f la t tened  and f r u i t  t rees  were stripped. 

A ra tber  eurprising e f f ec t  of the storm, i n  viev of the heavy 
r a i n f a l l ,  is discussed by Spence i n  h i s  paper on "Boil BlovLng i n  the Fens 
i n  1956" (20). In f a c t ,  it is remarkable that the two instances i n  1956 
of severe s o i l  erosion by vinda i n  the Fens quoted by Spence (July 5 and July 
29-30) occurred i n  connection v i t h  blight-veather systems. The possible 
r e l e v w e  of t h i s  fac tor  t o  the exposure of tubers i n  the ground t o  bl ight  
infection merits consideration. 

7 .  MAP 11 : PERIOD AUGUST 15th-l9th,  1956 

This shows a se r i e s  of three act ive vaves of Maritime Tropical 
a i r ,  irhich vere deflected across Bri ta in  towards the Bal t ic .  The s i tua t ion  
i s  broadly similar t o  tha t  s o  common i n  1954 and i l l u s t r s t e d  i n  Hap 1. 
The corresponding bl ight  weather was widespread and prolonged. 

8. The s i x  s i tua t ions  described i u  the preceding paradrapha vere the 
inos.~ Important from the angle of bl ight  epidemiology i n  NW Europe in  June- 
Augubt 1956. A s  regards the s i tua t ions  of lesser  importance,whether they 
show up or not i n  loca l  blight-.weather Letection sys tem depends largely 
on tue c r i t e r i a  i n  use. Nevertheleas for completeness sake the  f u l l  
catalogue of the veather i n  these months, reviewed from the point of view 
of bl ight  spread, is given in  t,he following paragraph. Broadly, the 
c r i w r l o n  applied has been tha t  of the " I r i sh  ru l e s" .  Since these a re  
d!av:.i up on the basis  of a minimum requirement, "1ull.s" (unfavourable 
cratr,i-1.1 .mntioned i n  the catalogue should a l so  be ref lected by other c r i t e r i a .  
Bouevrz periods of weather completely unfavourable t o  bl ight  over a large 
area uere fev and short  i n  1956. 

The catalogue is reproduced herewith i n  i ts or iginal  form a s  deduced 
f r  wather  mps  . Later checks againet independent observations in  Germaqy 
din act su&.est the need of msjor amendnents but shoved, a s  might be expected, 
mince disagreements. For instance, the 'pincer '  s i tua t ion  of June 24-25 gave 
more :,b? ' . l iaht '  favourable weather i n  the Rheinland. 

(W .F . = Warm Front, C F , = Co ld  Front, 
Q .S 3. - Quasi -s ta t lcnary Front) 

J 1 m  1 - 4 -- -- Sl ight  farourabla periods i n  two s.~ccesbive rapidly moving 
vavcs c$ warm Maritime Polar a i r .  Conffned t o  West const of 
Ireland and S m t h d ;  extreme SW England; poseibly Dutch coast 
(4tl.: 

3une :; - 7 Lhfavourable except possibly Central Germany (Q.S ,F.). ----- 
Jane 8 - I:: ik4PORTANT SPELL See paragraph 2 and Xsp 6. ---- -- 
June 13 - 15 Vniavou~~able except for  spots i n  South Gernany (&SP v i t h  wave) 

June 16 - 2 1  IMPORTANT 6 P E U  See paradraph 3 and Map 7. --- 
,June 22 - 23 Mainly unfavourable* isolated spots. 

June :4  - 25 Alight favourable weather i n  Ccrwny-Netherlands, squeezed - --- 



between East moving W .F. from Poland and C .F. advancing down 
t h e  Rorth Sea. 

June 26 - 27 Mainly unfavourable : i s o l a t e d  s p o t s .  

h n e  28-July 3 S l i g h t  favourai>le weather i n  sca t t e red  a r e a s .  Wave 
W e d  r a p i d l y  R.Scotland t c  B a l t i a  J u l y  28-29, with QSF f r w i  
Brussels  t o  Be l fas t  on 29th .  noved. s l d v l y  North Eastwards 30th. 
C .F. moved eastwards July 1st 2nd aad stqnated C o r  a while, with 
s l i g h t  waves, on 2nd-3rd on the FrenchArmsn  border. 

J u l y  4 - 12 IMWRTANT SPELL See paragraph 4 and Map 8. 

J u l y  13 - 18 VERY IMPORTART SPELL See paragraph 5 and Map 9. 

Ju ly  19 - 28 Unimportant periods i n  some placee,  a s  rollowe: - 
19th-21st:  North France; South and SE England; Low !Countries 

22nd : West I re land  
23rd-24tb: West Ireland; h g l i s h - S c o t t i s h  border; 

Dutch end N.Germn coas t .  
25th 27th: I re land;  Scot land; Finland 

28th : England; I re land ;  Netherlands; Rhelnland 
(Thundery low and trough,  movlng NNE). 

Ju ly  29 - 30 IMP(OI7TANT SPELL See paragraph 6 and Map 10.  

J u l y  31 T a i l  end of previous case a f f e c t e d  Denmark and c o a s t a l  Gernmy 
and Holland. 

August 1 - 3 MODEEiATE SPELL depression bu t  movlng r a t h e r  r ap id ly  gave 
widespread but  &rly etmrt periods : - 

l e t  Aug : I re land ;  B r i t a i n ;  N .France. 
2nd Aug : Scotland; E England; Netherlands; W.Gernnny 
3rd Aug : E.England and E Seot:and; Netherlaxla; 

Rheinland; Poland. 

August 4 - 7 L u l l  i n  most p laces .  Possible ' spots  ' i n  Uet.herlands and 
Rheinland ( i? t .h+th) ,  North Germany ( 7 t h )  and South France ( 7 t h ) .  

August 8 - 10 L u l l  i n  most placee.  'Spots '  in I?.-eland, West Scotland and 
poss ib ly  England. 

August 11 --- F a i r l y  widespread s h o r t  periods i n  I re land ,  B r i t a i n ,  N.France, 
Netherlands, W .Germny and (11th-U) Scandimvia ,  Poland. 

August 12 L u l l .  

August 13 - 14 Quick moving lw gave ' s p o t s '  i n  I re land  and B r i t a i n  - poaeibly 
i n  North Sea a rea .  

August - 15 - 19  IMPORT^ SPELL See pa*agraph 7 and Hap 11. - 
August 20 - 2 1 R i 1 ,  a p a r t  from r e s i d u a l  e f f e c t s  from previous case i n  South 

Scandinavia and Finland.  

August 22 - 23 Mve depression a f f e c t i ~  France and later South Germany. Some 
' spots  ' I r i s h  and S c o t t i s h  West c m s t  on 23rd due ~ c c l u s i o n  from 
A t l a n t i c  . 

August 24 - 25 Wave a f f e c t i n g  Poland 24th and F i n l s n d 4 . S c a n d i ~ v i a  25th. 
Occlusion gave s l i g h t  ' e p o t ~ ' ( w i t h  thunder) Netherlands and 
W. Germany 24th.  New wave moved r a p i d l y  up English Chaimel 
g iv ing s h o r t  periods France, S ..Eatgland, Netherla& and W.Gernany. 

Auguet 26 N i l  except Finland.  

August 27 - 28 Shallow low t o  S .  of I re land  moved NE, giving spots  i n  S.EngLand, 



- 25 - 
Prance and en route to Scandinavia. 

~ u g u s t  29 Low over Balt ic .  Coastal 'spots ' E .Englnnd and SW.Sweden. 

August 30 Continental low gave short favourable periods in  Poland 
and E .Cernany. 

August 31 U ~ f a v w a b l e  outaide BSpain. 









MAP 14. SURFACE WEATHER MAP FOR 2 3 0 0  CMT. FEBRUARY 23, 1956 



di f fe ren t  areas  a s  there was between the appearance of the disease.  The 
fea ture  of tbe  1956 blight-veather s i t ua t ion  i n  Br i ta in  vas t ha t  the 
m j o r  s p e l l s  twice i n  the West, twice in  the East, and twice more 
or  l e s s  universally,  and the r e s u l t ,  taking due account of the timing af 
the periods, should be a f a i r l y  high measure of homogeneity i n  the onset 
and progress of the disease during the seaeon. These deductions, f a i r l y  
made and recorded i n  advance of knovledge of the  disease survey, n r e  
f u l l y  confirmed. It has not proved poseible t o  confirm or re fu te  a 
fur ther  deduction, c l ea r ly  indicated i n  Maps 6 t o  11, t h a t ,  i n  t h i s  year 
of heavy b l igh t  i n  most areas ,  Eastern Scotland should have escaped very 
much more l i gh t ly .  

5 .  It m y  well be argued tha t  1956, with clear-cut weather e i t u a t i m s  
and uniform b l igh t  progress, was an exceptionally eaey eeason fo r  general 
deductions. After a l l ,  the s p e l l  abwn on Msp 9, moat, important f o r  <he 
inpact of the disease,  was such tha t  It might have been detected even v i th  
a blunt inrtrument. 

To t e s t  t h i s  objer t ion,  and v i th  a l l  t h r  reservations appropriate 
t o  'hindcasting'  it may be of i n t e r e s t  t o  &lance over the main synoptic 
fea tures  of e a r l i e r  years and conpare the correeponding deductions v l t h  
the f a c t s  of bl lgh t  ocervrence on main crops i n  England and Wales so  
excel lent ly  summarised i n  Large ' a  diagrams (13, l k ) ,  Once again only the 
main months June t o  August a r e  considered any f o r  the  moat pa r t ,  only the 
e f fec t  on England i s  discussed, 

June 13 - 15 -- A thundery low moved NE from the Bay of Biscay up the 
English Channel t o  (;crmsny/Denmark. 

This uysleln and associated quaei-stationary f r o n t s  
affected,  i n t e r  a l i a ,  East.ern England and the English 
Midlands (13,  1 9 ) .  The micro-climate i n  potato crops i n  
Germany during t h i s  perlod is i l l u s t r a t e d  by Johannes (11, 
Figures 5 and 6) .  

June 21 - 22 - - A depression centre j f l  a i r ;  passed Eastvarda across 
Northern England t o  Denmark. A l l  I reland vas affected but 
the impact of the system i n  England was spasmodic. For 
Germany, see Johannes (11, Figure 5 ) .  

June 28 - July 2 Broad wave of flp with QSF over Northern I re land and 
England a t  one time. Not very s ign i f ican t  i n  England. 

Ju ly  - 6 - 8 Meandering thundery lov shich moved N from Bay of Biecay 
acrosa I re land.  See Map 2 and Paragraph 4 of Chapter 2 .  

Rest of July -- L:ttle exeept e m s t a l  spe l l s  mainly i n  the  West, due 
t o  mT a i r  or  quasistationary f ron ts .  

August 5 - 10 The main s p e l l  of the season. A vave depression on 
5th degenerated rapidly i n t o  a puddle low which affected a t  
one time or anot,her n large area including Ireland, England, 
Germany, North Sea Cwets  and Fr nee. 

Rest of August Sfmilar t o  "'Rest of July" ;:xcept t ha t  a thundery 
trough reached from London t o  &nmburg on A u y s t  15th-17th. 

No appreciable b l igh t  weather i a  the  Eastern half of Em&md 
occurred between June 15 and h g ,  5 .  Attacks vere therefore l a t e  and 
l i g h t  i n  t h i s  area  land a l s o  i n  the corraspcndlng par t  of I re land) .  
Appreciable b l igh t  a t tack  van confined t o  the Wert coast i n  both i@lands- 
This is typ ica l  f o r  a year such 8.5 L952, characterieed by a general mild 
Westerly a i r f l w ,  v i t b  syst.em af fec t in& mairily the Western l l t t o r s l  and 
no important ea r ly  stecgrmrtt Sowv t o  develop t h e  d i ~ e a s e  i n  the  East .  



June 1 - 9 Unfavourable 

June 11 - 13 European stagnant low affect ing Eastern England. 
For discussion of these two cases see paragraph 6 of 
Chapter 2 and Map 4 ,  

June - 17 On June 14 - 15 an Atlantic depression crossed the 
North of Ireland t o  merge with and reinforce the 'puddle 
l o w '  of June 11-13, which moved Northwards i n t o  Scotland on 
J u w  16-17th. The corresponding time s h i f t  i n  Beaumont 
Periods from South t o  North can be seen i n  Large's Figure 
3 ( a ) ,  comparing East,  South East, and East Midlands with 
West Midlands and North. 

This puddle l o w  affected a t  one time or anotheg moet 
og Western Europe between 45O and 6 0 ' ~  and between 10 E and 
5 W, but i t s  influence d id  not extend i n  any appreciable 
degree t o  Ireland, where only ' spots '  of b l igh t  veather vere 
occurring, nainly coastal .  In  f a c t  bl ight  came compara- 
t i v e l y  l a t e  t o  Ireland i n  1953 and was par t icu lar ly  l a t e  
inland. In  contrast ,  because of the present and f o l l w i n g  
spe l l ,  b l igh t  struck the English East c a s t  a s  ear ly  a s  the 
SW, which normrlly leads comfortably. 

Jbnr 21 - July 2 Maritime Tropical A i r  reached Ireland on June 2 l s t -  
22nd C r o m  the SW (Bourke ( 4 ~ 1 ,  Charts 14 and 49). Although 
important i n  Irelend, t h i s  kryatem, of i t s e l f ,  bould only have 
affected Western and Southern England, rminly i n  coas ta l  
areas .  Hovever cn June 23rd, a QSF over Europe, atretching 
SE from Holland, led t o  the development of a stagnant trcnrgh 
and l a t e r  t o  a weak 'puddle low' which influenced Europe from 
June 24th-28th (22, 23) and affected the English East Coast 
i n  on-shore d r i f t  and even, a t  times, the I r i s h  East Cmst. 
The e f f ec t  of the puddle low continued, v i t h  interruptions 
i n  places, u n t i l  July 2nd. 

Rest of July and August 

In contrast  t o  June, weather sys t em fo r  the remainder of the 
season were mainly Westerly, with the gradient of impact progressively 
l l gh te r  from West t o  East of Great Br i ta in  and Ireland. No fur ther  
'puddle lows' affected Eastern England, and only two Westerly syrteme 
were ruf f ic ien t ly  strong t o  extend t h e i r  influence appreciably t o  t h a t  
area - those of July 11 - 13 (a from the NU (14, 19) ,  a l s o  a f fec t ing  
tiermrny (22))  and of August 4th-9th, which has already been discussed i n  
paragraph 5 of Chapter 2 .  

Accordingly, although 1953 was n "blight year" i n  most par ts  of 
Enaland due t o  widespread favourable weather i n  the second half of June, 
the progress of the disease was more rupid in the West than i n  the  East 
i n  July and Auguet. 

SUMMARY FOR 1953 - 
In contrast  t o  1952, the Eastern Lalf of England, under the 

influence of 'puddle lows', got appreciable 'blight-veather '  from June 
11th-July 2nd. vhich gave the disease an ea r ly  s t a r t  there .  Later the 
airflow was minly Westerly, but the disease had been su f f i c i en t ly  
established t o  rmke the year a b l igh t  one i n  England generally, 

This vas the year of the "bad 6um?r". Its synoptic features  
have been described so  extenaively elsewhere (25, 26, 3, 24) that r t  is 
unnecessary t o  discuss it i n  detaLl here, 

In one respect,  t h i s  ' b l igh t '  Jru resembled the 'non-blight'  year 
of l',52 1.e .  the a i r  flow was predominantly Westerly. But whereas i n  1952 



t h e  e f f e c t  was mainly confined t o  Wefitern c o a s t a l  a r e a s ,  i n  1954 t h e  
Westerlfes  were much a t rccger ,  deprasalon t r a c k s  were more Southerly,  and 
t h e  a c t i v e  waves passed with undir;iriisked vi,our r i g h t  ac ross  En&land and 
i n t o  t h e  "ntinent.  The s i t u a t i o n  uhown i n  Map 1 and discussed i n  para- 
graph 3 of Ghapter 2 m y  be taken am represen ia t ive  of t h e  secson.  

The r e s u l t  was :i lrntform iiest t o  u a s t  zoning of bli2,ht. outbreaks, 
with howevei., a co:~pi;, d tive1.f s h o r t  r.hnge i,f  ti;^ tetween "he e a r l i e s t  
a.?pearan-e 3f the d isease  (West) and t k e  l a t e s t  ( ~ a s t ) .  In  o the r  words, 
bechuse of the  unusual pene t re t ivece .?~  of t h e  Westerly s . i r  c u r r e n t ,  t h e  
g rad ien t  of h l i s h t  outbreaks ac r ,>s r  t h e  country was w c h  l e s s  l i s t r i b u t e i  
i n  t.ime than is n o r m 1  i n  t h l s  kind of s i t u e t i o n .  S imi la r ly ,  t h e  pro- 
g ress  of b l i t ih t  a f t e r  i ts  appearmce Yollcwed a l i k e  course i n  a i l  a r e a s  
but  with r a t h e r  l e s s  s t e e p  a slope i n  the E86t than i n  the  Zes t .  

The ' b l i d h t  y e a r '  1954 i n  Zr~;:land d i f f e r s  synop t i ca l ly  f r o x  t h e  
' b l i g h t  yea r s '  1953 an2 1950, i n  :.hat t h e  genera l  impact of t h e  d i sease  
i n  t h e  l a t t e r  years  a rose  Prom the  comhineri e f f e c t s  of two q u i t e  separa te  
types of weather - mT waves a t taekln; ;  f r o n  t k e  West and s tadnant  lows 
a t t a c k i n g  from t h e  Eas t  - whereas i n  1$5!, t h e  l a t t e r  were few and 
r e l a t i v e l y  unimportant whereas thc fo r .wr  were unusually vigorous and 
pene t ra t ing .  The d i f fer in i ;  e fPect  on : x i b r e a k  da tes  i s  c l e a r l y  v i s i b l e  
by comparing Lar,3e1s (14) Figure & i1353),  whi::h shows t?i separa te  
"ea r ly  a t t a c k "  c e n t r e s ,  m e ?  i n  tt-e Pen area  and the o the r  i n  t h e  Southwest, 
ril th h i s  F i ~ 2 r . e  5 (1cj:ii.) ~hoa;j.n$, a much more uc i rwm z o n i w  Prom West t o  
E a s t .  

Although i s o l a t e 3  examples of fl uavea pene t ra t ing  t h r w h  B r i t a i n  
t o  Europe occur i n  every year .. nt i s  i!~ost unuauui f cr them t o  dominate an  
e n t i r e  season a:$ t,hey d i d  i r r  i954.. For a b l i g h t  yea r s '  In East  Ewland,  
1953 and 1956 a r e  s y n o p t f m l i y  far.  more representative years .  

The 3.955 season co~isnenced ul? i f  it. a l s o  nrlsht ;,rove t o  be a 
' b l i d h t - y e a r ' .  There were se;ie?r!. c'loc?. 6yft.ellis L 1  the f l r ~ t  ha l f  of 
June e .i;. a ?.h!mdery trou;h ;'rcj:: \ha .id $11 :j:-l: 1;th which af  i'ecte;! Frence, 
S W .  Enijland arid S .  lrelni-id; a 6 : u ~ l l  *.:~niiering~ lotr which gave spo t s  of 
b l i g h t  weather l r i  F:.anze, S .  and E .  L.:n,,lnnd on '7th -9 th  and a f f e c t e d  t h e  
Nether;.&n&s and ierrmny 03 X t h :  ii ,:>.1r or .;,T wavees  fro:^^ the  West, with 
a s scc lu ted  qurrsistat.ion.lry L cnntri 1 3  the  period Jane 11th-16th.  The rrwst 
i ~ ~ p o r t a r ~ t  ;:eriorl of the :i~oilr.:; Pcsliowe,?, dhen a 4% moved up from t h e  South 
on the  19th x l t h  a  shal lo. :  low s ta~:c . i??ng briefly i n  the N:irt.h Zee and 
a r f e c t l n ~  the  Rheinland and :)enlimrk oi'l u c e  ? I s% -2211d. i d  waves followed 
on 22nd and 23rd. 

i s t . e r  pret;sure begal: 2;'. h i i t '  . i p ,  .!nd t.he ~ n t ! c y c l o n i c  s l tua t i . cn  
shown on !;a\: 5 find ci!.&c.u$~ed ir. r~~:..~)(.:.ti:.)? '7 clf I.k,?pi.~? 2 was t y p i c a l  of 
icisst of j u l y  anti  t h e  e a r l y  pcr t  (of iiui,uct; i n  the  r e : , . a r h b l j  dry and 
sunny ueother of t h i s  * & m d *  suioirer t h e  :nlnnd r r ~ t n t ~  c r o p  i n  En,;laiid 
suffered  m c b  .lore frn:ii drou,,ht t!mn i??o!:. ?he ne,;!.ii:ible i zpac t  Of hl?(,hf 
1 ,  2 ,  3,  1 The f.i.,:iw of : , u r r . i t . l a l e  n:r Jas pished t o w ~ r d s  the  NU; the 
ir:~j.acL c: 'b; i,;h?. : i rn therT n T ~ .  . v i r t i l a l l y  conf ine3 t o  d r i z z l  j 
sea-Tog along t t e  p t r e i w  !Jest :cm&C,: ~ r e 6 ~ 1 ~ L ~ l . v  the Western i s l ands  Of 
Sco t l rnd  and the  Norweglnn c a s t s  eAper i~nced  +he sane e f f e c t  fl,0m t h e  
d is , lace3 fl a i r .  

No widespread ?avcueb :e  wwtber  r e c u r e d  i n  Endland u n t i l ,  i n  the  
period August 8-15th, a stajrffint low n~ehadered vag le ly  around t h e  North 
Gerl~any-North Sea a r e a ,  aP+ 'ec t~ t& k.&stcrn !?m&land and rnuch of NW Eurol~e. 
Two wavee o r  nlT a i r  foll.owed i n  the  p e r l d  A u g s t  15-18, : )uri i ig  A+3ust 
28-30 a th'dndery atai.nar,t in;. over N o r t l e r ~ ~  Gerrmny a f f e c t e d  n wlde a r e a  
including t h e  Br i? ish  East. L'ra?!.., Yt~c spelZ.6, thcrugh they l e d  t 0  a 
f a i r l y  r ap id  p ros ress  crt t h e  dlse.%!x :.:: t h e  Fen: and o the r  Eatitern s r e a s  
( ~ 4 ) ~  earn  t o o  lcrte t o  a i t e r  the  chh~.rs: . ter ict ics  of 1955 a s  a notable 
' non-b l igh t '  year i n  Englacd. 

6 .  The discileaion ~ i !  :.h: ;m?i.edrr~& pa;aijr.%y%s i i l u s t r a t e - .  vhat is 
cons i t e red  t o  be the  main merit .?l t ? e  e y t ~ o p t ~ . ~  ay.proacb t.0 b l i g h t  

. . . .. 



epidemiol.ogy i . e .  by fac i l i t r i t ing  th+ synthesis from the reports of 
'blight-weather'  a t  indLvidua.1 st.ations it leads t o  a ci.ear and readi ly-  
understood i jener~l.  p ic tare ,  a ~ d  enables the wood t o  be distinguished from 
the t r e e s .  

Further,  as  shown several  t l m a  i n  the de ta i led  discussion, it 
provides a mane of brim&&! together the observations made i n  d i f fe ren t  
areas by d i f fe ren t  methods. Indeed, by tending t o  neutral lee  the d i e -  
advantages involved i n  the r i g id  r i m r i e a l  l imi t s  necessari ly imposed by 
the various 'models ' used to  ident t fy  ' b l i sh t  -weather I ,  it provides hope 
of bringing a very desirable meaeure of unity i n to  investigations a t  
present proceeding on d i f fe ren t  l i n e s .  

The other great  advnntflge . ~ f  the synoptic. approach is tha t  it 
leads d i r ec t ly  t o  a mans of forecasting favourable and unfa~ourable  
periods. This par t icu la r ly  applies t o  the ' s e r i e s  of waves' s i t ua t ion  where 
the probabi l i ty  of fu r the r  waves can often be foreseen by the mteoro logis t .  
The u p p e r a i r  pat tern gives guidence t o  the probable path of the  deprea- 
s ions ;  i n  the 1954 season, f o r  instances, the Southerly t rack was a s s a l -  
ated with a corresponding concentr.atlon of the man thermal gradient (25, 
26) .  One of the twin d i f f i c u l t i e s  i n  ordincrry forecast ing,  t ha t  of exact 
timlng of the successive waves, is so t  important from the point of view of 
bl igh t  epidemiology; it is s u f ~ i c i e n t  t o  be able t o  say tha t  fur ther  
waves of .a a i r  w i l l  a r r i ve  within a period of a few days. The ridges 
between successive waves normally yrovirtr su i tab le  weather for  spraying 
operations . 

The 'puddle lov '  does not lend i t s e l f  oo readi ly  t o  advance 
forecast ing but even bere there is ass is tance t o  be gained from modern 
ineteorologicdl methods. Thus PothecWy and Buahby (18)discusr,  uring 
electronic  cornputatlone, t t e  unexpocte4 aubsequent stagnation t o  the East 
of Br i ta in  of a MI' depression which moved ncroso Ireland and Northern 
England on August 17-lgth,  1954, and l a t e r  gave r i s e  t o  an extensive 
pudcile low which a f fec t rd  a large par+, o i  Europe up t o  August 25th, 1954. 

The synoptic approach enables ue, i n  f a c t ,  t o  h i tch  the vagon of 
b l igh t  forecasting t o  the  (comparative ! 1 star of modern meteorological 
research.  An :mnr?diate ~ o s r i b i l f t y  i s  t o  develop a kind of plant disease 
cl1matol.ogy by comparing the wbli&t.-fomenting" e i tuat ions  with the 
rynoptic catalogues eummsrieed, amongst others,  by- Lamb (12) and Levick 
(16) f o r  Br i ta in  and by Baur and Flohn f o r  continental  Europe (See 
references i n  !,1.2)). It m y  well prove tha t  tk.? frequency of occurrence 
Of stagnant low? i n  the North Sea area fa June and July i s  c losely re la ted  
t o  the Preiiuer,c:i 32 occurrence of b l igh t  yeor8 i n ,  f o r  example, the Waoh 
area ( i 5 j  

Natural1.y the f u l l e e t  application. of modern meteoroloi(ica1 
technique x l l i  c11l.y be achieved vllere bw myc3:ogist can confer with 
t ra ined :netecjrul.oglsts. The need f cir su& ccl lakorat ion i n  the synoptic 
approach reyrelente ,  I f e e l ,  another nf i t m  advantages. Uhere potato 
b l igh t  forecasting i s  l e f t  almost e n t i r e l y  t o  the nreteorologist, the loss 
or help from the piact  pathologist. 1s eorely f e l t .  On the other hand, 
the botanis t  worri;y on his  own too oiter. is reduced t o  using l i t t l e  more 
than th r i ce  or even once-a-day clirpatologieal e t a t i on  observations and 
perforce rrr~lectf l  tiir advaiieef nade by metPorolo&y i n  the last f i f t y  yeare. 
Alr mass ana lys i s ,  upper air da ta ,  and the  concept8 of Lbloeking' (21) nnd 
' s teer ing '  e l l  have t h e i r  potent ia l  applications i n  environmntal  s tu3ies  
of p l an t - a~aease ,  i n  a d l i t i o n  t o  the detailed etudies beiug mrde by the 
plant pathologist3 ( 8 ) .  Ful l  progress w i l l  only be mrde when both 
pa r t i e s  are  brought i n to  the ?loaeut aseoeiation.  

I t  rnust he added that  the synoptic approach, f o r  a l l  i ts  advantages, 
involvea a reduction ra ther  than an  increase i n  e f f o r t .  Although it is 
recommended that iudividual s t a t i on  repcr.rte should s t i l l  be ueed, the  
number required fo r  epidemiology i n  asmociatPon with weather nnp analysis  
could be appreciably reduced. From the meteorologish point of view, the 
QmOptie procedure uses ~ec!zlques i n  everyday use f o r  general veather 
foreeast ing and thus mfnlmiaes tAe extra  work required f o r  plant disease 
inveatigcltions . Fina l ly ,  it ;i.;?ideu a posrible mans of considering 
simultaneously a whole group of plant diseases with s l m i l a r  general require- 
laentr, f o r  humidity, moisture an1 tcmperat,ure. 
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