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SURVEYS TO ASSESS PLANT DISEASE L O S S E S  
D. W. Creelmanl 

This title br ings  together three separa te  con- 
cepts: surveys,  losses ,  and a s ses smen t  o r  m e a s -  
urement.  I will discuss each of them briefly before 
attempting to put t h e m  into relationship with one 
another.  

Surveys 

Organized plant disease surveys on a national 
bas is  have been in existence since 1917, when, dur-  
ing the F i r s t  World War, countrywide suryeys were  
initiated in both Great Britain and the United States.  
Canada followed the t rend in 1920 with the establish-  
ment  of the Canadian Plant  Disease Survey and, as 
was the case  in the other two countries, proceeded 
to collect, identify, and catalogue the diseases  oc-  
curr ing on crop plants. The founders of our Survey 
hopefully included in their  t e r m s  of reference "the 
obtaining of accurate knowledge of the losses  due to 
commoner plant diseases" (W. H. Rankin and W. P. 
F r a s e r ,  in litt, 1920). They fur ther  stated, "in no 
other way can pathologists approach the public for 
obtaining recognition of thei r  professional work than 
by accurate  data concerning such losses .  

Insofar a s  building up an inventory of plant dis-  
eases  in' Canada our Survey has done an admirable 
job. The extent to  which i t  has succeeded is now a 
ma t t e r  of public r eco rd  with the publication, in a 
few weeks' t ime, of I. L. Conners' Annotated- 
of Plant Diseases in Canada. As i ts  title suggests,  
i t  i s  much m o r e  than a l i s t  of d iseases  since the 
author, using the published records  of the Canadian 
Plant Disease Survey, discusses the history,  t h e  
fluctuations, the relative importance, and the geo- 
grkphic distribution of o u r m a  j o r crop diseases  
f r o m  1920 to 1960. 

-- 

The publication of this Index could and, I f i rmly 
believe, should m a r k  the beginning of the end of our 
emphasis on purely qualitative surveys.  I hope that, 
as a resul t  of the discussions here  today, Canadian 
p l a n t  pathologists a n d  t h o s e  w h o  di rect  policy 
will  reevaluate their  concepts of disease s u r v e  y 
work and encourage surveys with a purpose. The 
purpose m a y  be the evaluation of losses ,  the accur-  
ate forecasting of disease outbreaks, o r  the acquisi- 
tion of a bet ter  understanding of the etiology a n d  
epidemiology of ma jo r  d iseases .  

Survey resources  in Canada - 
Three  distinct plant disease survey organiza-  

tions now exist  in Canada. The one with which we 
he re  a r e  mos t  famil iar  is the Canadian Plant Dis- 
ease  Survey. It has one full- time employee in Otta- 
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wa who depends on the voluntary survey efforts of 
150 plant pathologists, other plant sc ient is ts ,  and 
extension specialists in all par ts  of Canada. Ap- 
proximately o n e - h a l f  o f  these volunteers submit 
their  disease observations on an annual bas is ,  and 
at Ottawa an attempt is  made to in terpre t  the status 
of plant diseases in Canada for  that particular year.  

You will immediately say  that the observations 
of 75 qualified observers  each year  should be more  
than adequate to furnish a l l  the information needed 
to  g i v e  a complete picture of disease conditions. 
However,  these a r e  all part- time observers ,  and 
one man  may  repor t  on 10 to 20 separa te  d iseases  
encountered in a one-day excursion into the field. 
This  i s  hardly reporting in depth. More important 
is the fact that these regular contributors tend to be 
concentrated in a very  few a reas  resulting in ex-  
t remely good coverage of conditions on one crop in 
one d i s t r i c t  and absolutely no records  on other 
crops  o r  f rom other d is t r ic ts .  Coverage, then, as 
i t  exists can only be described a s  partial and spotty. 
I can envision no way, under the present  organiza-  
tion of the Survey, to  obtain complete coverage. 

The second organized survey activity i s  that of 
the Plant Protection Division. Their  surveys for 
both diseases  and insect pests a r e  ca r r i ed  out for 
regulatory purposes having to  do mainly with the ex- 
por t  of produce. You will be familiar with the s u r -  
veys and inspections made on the seed  potato crop, 
undoubtedly the mos t  intensively surveyed crop in 
Canada. This activity consists of a four-man staff 
a t  Ottawa backed up in the field by 100 potato in- 
spectors  a t  various centers ac ross  the c o u n t r y .  
Their  main  function i s  to certify freedom f rom spe-  
cific diseases of plant ma te r i a l  moving in export, 
import,  and interprovincial trade.  Special surveys,  
when made, a r e  usually l imited in scope to deter-  
mining the presence o r  absence of specific d iseases  
in a given locality. 

The third survey activity i s  that of the Fores t  
Disease Survey. This activity was established i n  
1951 in the Department of Agriculture but now oper- 
a tes  within the Department of Fores t ry  and Rural  
Development. It employs the full-time services  of 
15 professional and 100 non-professional workers  a t  
s e v e n  locations ac ross  Canada. Its professional 
staff includes specialists in severa l  fields of mycol- 
ogy. Although much of the survey work i s  qualita- 
tive in nature,  the program i s  designed to yield in- 
formation on losses  and advice on fo res tmanage-  
ment .  

Losses  

The extent of plant disease losses  on a world 
bas i s  i s  a mat ter  of conjecture. In a 1963 publica- 
tion f rom California (4), it is  stated that world crop 
losses  f rom plant d iseases  a r e  estimated at three  
billion dollars annually; and it has been estimated 
that the annual average l o s  s in the United States 
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f rom diseases  and a i r  pollution, excluding nema - 
todes, exceeded three and a half billion dollars f o r  
the years  1951-1960 (3) .  There  a r e  no comparable 
figures for  Canada. I a m  going to break tradit ion 
and depart f rom what seems  to be an inborn reti-  
cence among Canadian plant pathologists to mention 
los ses  and suggest that the annual crop losses  i n  
Canada f rom plant disease a r e  probably between one 
quar ter  and one third of a billion dollars.  These fi-  
gures  were  derived following the method outlined by 
LeClerg ( 2 ) .  

Types of losses  - Losses attributable to plant 
d iseases  m a y  be categorized in more  than one way. 
The s imples t  way i s  to consider them as  direct los-  
s e s  and indirect losses .  Direct losses  a r e  the mos t  
obvious and consist of visible reductions in the yield 
o r  quality of the crop, or  both. Indirect losses  may  
be very  costly a s  well. The m e r e  presence of some 
diseases ,  although they a r e  the cause of little con- 
cern  in crop production, may  b a r  the crop f r o m  the 
export marke t ;  for  example, Monilinia &a in Br i t-  
i s  h Columbia, and Pseudomonas pisi i n  southern 
Alberta.  The presence of certain soil-borne patho- 
gens, such a s Sclerotium cepivorum, Plasmodio- 
phora brass icae ,  o r  Verticillium dahliae, on certain 
f a r m s  may  force the owner to shift  production t o  
nonsusceptible but less  profitable crops.  

We should a lso  consider,  in the same context a s  
lo s ses ,  the increased costs of producing, grading, 
and s tor ing produce a s  the resul t  of the presence of 
d iseases  which, in themselves,  have little effect on 
yield 

If the quarter-billion dollar f igure for losses  
f rom disease i s  a valid one, and if  this was added to 
losses  caused by insects,  inclement weather,  and 
other causes ,  and if these losses  were  borne every  
year  by growers,  w e  would very shortly have n o  
growers .  Fortunately, the law of supply and d e -  
mand takes over and i t  i s  not unusual for  the grower 
to receive more  cash income f rom a shor t  crop t h n  
f rom a normal  o r  bumper one. This does not mean 
that individual grpwers o r  groups of growers don't 
suffer  substantial  losses  i n  s o m e  years, b u t  de-  
creased yields a r e  often compensated for  by higher 
pe r  u n i t  pr ices .  Generally speaking, losses  a r e  
borne by the economy of the country a s  a whole 

The economy of this country, in contrast  to  that 
of many others,  is  such that the consumer will pay 
the price asked fo r  the product he wants. Fu r the r-  
more ,  disease losses  in this country rare ly  a f  f e c t 
the availability of produce. Food distribution i s  o r -  
ganized on a continental bas is  and the chances of an  
epidemic affecting the potato crop, for  instance, in 
all producing a r e a s  of North America a t  the same 
time is very  remote.  

Assessment  of losses  - Let us assume t h a t ,  
with some notable exceptions to be discussed by the 
other speakers ,  little attention has been paid in this 
country to  the ma t t e r  of disease losses .  Little, that 
i s ,  in comparison with a country like Britain where 

losses  in crops a r e  a ma t t e r  of national concern. 
Everything Britain can't grow she mus t  import and 
imports a r e  a dra in  o n  depleted foreign exbhange 
r e se rves  . 

Is i t  because we in Canada a r e  so well off we 
can choose to ignore o r  shrug off losses  of more  
than a quarter of a billion dollars annually? Is i t  
because we a r e  compensating for  losses  with great  
advances in productivity? Is money for  r e sea rch  so 
easily available that the r e sea rch  does not have to 
be justified on a dollar re turn  bas is?  I think that 
there  is  probably jus t  enough t ru th  in each of these 
premises  to  make us complacent. We face no im- 
pending food c r i s i s  as was the case  in Great  Britain 
in 1917, when they recognized the need of plant dis-  
ease  surveys,  and again in 1941, when they formed 
a Disease Measurement Committee. There  is, how- 
ever ,  a global food c r i s i s  that will affect us ei ther  
directly or  indirectly in a few decades. Should we 
take steps now, through purposeful s u r v e  y s, t o  
learn  something of the extent and nature of our dis-  
ease  losses ,  o r  should we continue to ignore them? 
This question can only be answered a t  a policy-mak- 
ing level. 

Disease losses  can be measured.  This has been 
amply borne out by our colleagues a t  Harpenden in 
England. I cite the paper by Large and Doling (1) 
on the measurement  of the intensity of ce rea l  mi l-  
dew and its  effect on yield. This study conclusively 
proves that yield losses  can be accurately predicted 
by the degree of infection by this disease a t  a speci- 
fic stage of growth of the host plant. The necessity 
of standardized surveys i s  a lso  evident f r o m  the 
data presented in the paper .  

I submit, in conclusion, that there  is a need in 
Canada fo r  f i rs t ly ,  as I mentioned before,  a change 
in attitude toward the value of disease survey acti-  
vities;  secondly, an active program of r e sea rch  into 
methods of determining disease losses :  and finally, a 
recognition of the fact  that one person, evenwhen 
supported by the volunteer efforts of others,  cannot 
possibly draw an accurate picture of the yearly im- 
pact of plant d iseases  on the Canadian economy. 

literature cited 
Large,  E. C. ,  and D. A. Doling. 1962. The 

measurement  of cereal  mildew and its  effect 
on yield. Plant Pathol. 11 :47-57. 

LeClerg, E.L. Crop losses  due to plant dis-  
eases  in the United States.  Phytopathology 
54: 1309 - 131 3. 

United States Department of Agriculture.  1965. 
L o  s s e s in agriculture.  U. S. Dep. Agr . ,  
Agr. Handbook 291. 120 p. 

University of California, Committee o n  Plant 
Disease Losses .  1965. Est imates  of crop 
losses  and disease-control costs in Califor- 
nia, 1963. 102 p. 



60 VOL. 48. NO. 2 ,  CAN. PLANT DIS. SURV. JUNE 1968 

DISCUSSION OF THE PAPER B Y  D.W. CREELMAN 

W.P. Skoropad: Do the figures that you cite include 
s torage lo s ses?  

D. W. Creelman: I used a blanket 1 0  70. Storage 
losses  can be considerable. Regrading and r e -  
packaging m a y  b e  involved. T w o  yea r s  ago 
'shrinkage'  was ser ious  with t h e  potato crop, 
yet we do not know what causes 'shrinkage' .  

T. G. Atkinson: The impress ive  U. S. D. A. publica- 
tion "Losses in Agriculture" to which .you r e -  
f e r r e d  does not, if  I r emember  correctly,  indi- 
cate in any detail the way in which loss  figures 
were  determined. Do you know what proced- 
u res  were  used? 

D. W. Creelman: I think greater  detail is  given by 
LeClerg in a paper presented to  an American 
Phytopathological S o  c i e t y symposium on the 
same  subject i n  1964. I t  was the work o f  a 
committee which asked the opinions of leading 
pathologists and others concerned ac ross  t h e  
country, such as agronomists and persons  i n  
the trade,  regarding the losses  in a crop f rom 
a disease .  Of course,  it involved estimation. 
As E.C. Large  pointed out in an  excellent chap- 
t e r  in the Annual Review of Phytopathology las t  
year ,  even the bes t  of estimates a r e  tentative 
a n d  a r e  s u b  j e c t to opinions and judgments 
throughout, and there  has been little attempt t o  
back them up with experimental  evidence. 

D. J. Samborski: Would you agree  that many of the 
loss  es t imates  a r e  nonsense? F o r  example, I 
might say with little justification that las t  year  
there  was a 10% loss d u e  to leaf rust .  How 
credible a r e  these es t imates?  

D. W. Creelman: Well, i f  you sa id  i t  Dr .  Sambor- 
ski ,  i t  becomes authoritative. This situation is 
t rue  fo r  each of us. F o r  example, in m y  posi- 
tion with the Plant Disease Survey, if  I were  to 
say  that annual losses  f r o m  plant diseases were  
a quar ter  of a billion dollars,  this too becomes 
authoritative and n o  one can dispute m e  until 
work is done on the subject.  

W. E.  Sackston: I believe the reference that Mr .  
Creelman cited is an important one. It is the 
1963 A. P. S. symposium that was published in 

1964. LeClerg makes  the point that there  i s  
little factual information f rom which to d r a w  
objective conclusions o n  disease losses ,  with 
very few exceptions. Chester in a publication 
in 1950 a lso  emphasized this point. We appear 
no worse o f f  in Canada than elsewhere.  I'm 
certain that Dr .  Greaney's sulphur experiments 
a r e  s t i l l  r e fe r r ed  to often. 

D. W. Creelman: Two years  ago Dr.  Paul  Miller 
told m e  that the only group of pathologists that 
he believed knew thei r  losses  were  those work- 
ing with cotton. A comprehensive approach is 
used with pathologists f r o m  industry, state,  and 
federa l  institutions m e  e t i n  g frequently, Dr .  
Miller thinks that this group comes up with fig- 
ures  very closely approximating the actual los-  
s e s .  I may  mention that F A 0  i s  sponsoring a 
symposium on disease losses  this fall in Rome. 
Canada i s  likely t o  b e  represented there .  I 
hope that this c u r r e n t  meeting will produce 
some ideas and information that will be valu- 
ahle to the delegate f rom this country so that he 
may  have something definite to say. 

T. C. Vanterpool: Can indirect losses  be a s ses sed  
better than direct l o s ses?  F o r  example, t h e  
cost of plant quarantines may  be exactly known. 

D. W. C r e e l m a n :  This would b e  a very  small 
amount, in the o rde r  of $1. 5 mill ion. We know 
how much is paid out in compensation; we know 
how much is paid out in plant protection, but 
what a r e  we protecting and what a r e  we saving? 
This is  what I hope will be discussed here today. 

E.  R. Waygood: Are there  any f i rm figures on los-  
s e s  in tobacco for Ontario? 

D. W. Creelman: I have not seen any repor t  on to- 
bacco losses  other than the one by Dr.  Pa t r i ck  
about the t ime he left Harrow, in which one dis- 
ease  caused by Thielaviopsis b a s i c o 1 a w a s 
claimed to cause a loss  in tobacco of $1 .5  mi l -  
lion annually. Losses in quality ra ther  t h a n  
losses  in quantity a r e  very  important in tobac- 
co. As you know the leaf has to be unblemished; 
such things as weather speck caused by a i r  pol- 
lution, and other leaf spots can reduce tobacco 
f rom top to bottom grade very  quickly. 


