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THE INTRODUCTION OF SOIL-BORNE O N I O N  DISEASES INTO 
THE BRITISH COLUMBIA INTERIOR 

G. E. WooIIiarns 1 

Abstract 
Pink root a n d b a s a l  bulb ro t  of onion became est.ablished in the Okanagan Valley 

ove r  40 y e a r s  ago; onion smut  in 1945 a t  Kelowna; and white ro t  in 1964 at  sevefial loca-  
tions.  Circumstances  under which these  d i seases  became  established indicate that the  
pathogens were  brought into the Valley on seedling onion plants imported f r o m  Washington 
State.  Pink root and basa l  bulb ro t  a r e  now widely distributed throughout the i r r iga t ed  
sections of the Br i t i sh  Columbia In ter ior ;  smut h a s  become established throughout the 
Kelowna dis t r ic t .  

lntrod uction 
F o r  over  for ty  y e a r s ,  commercia l  onion growers  

in  the semi- a r id  sections of B.C. have beenimporting 
onion seedlings each spr ing f r o m  Wal la  Wal la ,  Wash- 
ington. The re  is considerable evidence that with 
these  plants they have a l so  introduced the pathogens 
that cause the most  s e r ious  d i seases  ononion in th is  
region. These  include the Fusa r ium spp. responsible 
fo r  pink root, Fusa r ium oxysporuy? Schlecht. f. s- 
pae (Hanz. ) Snyd. & Hansen causing basa l  rot, KO- 
cyst is  magica Pass. (v. cepulae F r o s t ) ,  causing 
onion smut ,  andSclerot ium cepivorum Berk. , causing 
white rot .  

The importations a r e  fall-sown seedlings of an  
ear ly-matur ing s t r a in  of 'Sweet Spanish' onion. These 
imported plants have had a continuous demand among 
B. C. growers  because  under local soil  and climatic 
conditions they grow well  and provide an ea r ly  cash 
crop normal ly  harves ted before the main  crop of 
spring-sown onions is mature .  

Pink r o o t  a n d  basal bulb r o t  
There  a r e  two types of c i rcumstant ia l  evidence 

to  suggest that the F u s a r i u m  spp. causing these  d i s -  
e a s e s  were  introduced f r o m  Washington. Although 
onions have been grown in the  B.C. In ter ior  f o r o v e r  
seventy yea r s ,  pink root and basa l  rot were  f i r s t  r e -  
corded about the t ime  the f i r s t  importations of seed-  
lings were  made. Moreover,  a proportion of the 
W a l l a  Walla seedlings have shown pink root symptoms 
in each of seve ra l  y e a r s  that the author has  inspected 
them, both a t  the t ime of importation and in the field 
on growing plants.  The Fusa r ium type of pink root 
is due to  _F. solani (Mar t . )  Appel & W r .  Basal  bulb 
rot is caused by 2. oxysporum Schlecht. f .  cepae 
(Hanz. )  Snyd. & Hans. Both of these  fungi occur a t  
W a l l a  Walla, Wash. (8) a s  well as in the  Okanagan 
valley. No a t tempts  have been made in Br i t i sh  Co- 
lumbia to  d iscr iminate  F u s a r i u m  (z. solani) pink 
root f r o m  pink root caused by x e n o c h a e t a  t e r r e s -  
t r i s  (Hans.) Lorenz, J. C. Walker and Larson.  Shaw 
(8) h a s  repor ted  the occurrence  of _P. t e r r e s t r i s  in 
Washington. This  is confirmed by isolation of the 
fungus by Duran (5) f r o m  the roots  of onion plants 
collected at W a l l a  Walla. Thus the re  a r e  s t rong 
grounds fo r  concluding that this fungus was  a l so  in-  
troduced into the Okanagan valley on imported plants 
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and is responsible fo r  at  l ea s t  pa r t  of the pink root 
d isease  found in onion crops  produced in th is  a r e a .  

Onion smut 
The f i r s t  r eco rd  of the occurrence  of onion smut  

in B. C. was made in 1947. During that season dis-  
easedplants  were  brought to the Plant  Pathology La-  
boratory  a t  Summerland fo r  diagnosis.  The owner 
of one diseased field repor ted  that he had f i r s t  ob- 
served the disease  two y e a r s  previously on a few 
plants.  Since 1947 the disease  has  inc reased  in p r e -  
valence in infested fields,  and has  sp read  to  mos t  
o ther  onion fields in the Kelowna dis t r ic t .  

The following evidence indicates that onion smut  
was  introduced to  the Okanagan Valleyon plants i m-  
ported f r o m  Washington: 

(1) Onion plants infected with smut  have been 
intercepted by Plant  Protect ion officials in shipments  
f r o m  Walla Walla destined f o r  the Kootenay d i s t r i c t s  
of Br i t i sh  Columbia. It s e e m s  probable that the d i s -  
ease  was not detected in plants imported into the 
Okanagan Valley because  they were  imported in such 
very  much la rge r  numbers  that spot inspections only 
could be made, and the chances of detecting the dis-  
ease  were  thereby reduced. The fact  that the f i r s t  
occurrence  of the d isease  was  ve ry  much limited in-  
dicates that soil  infestation with the pathogen came  
f r o m  only a few plants.  

( 2 )  Cultures of the pathogen secured f r o m  smut-  
ted plants grown in  the Okanagan valley a r e  compati-  
b le  with cul tures  made f r o m  diseased specimens  
collected at Walla W a l l a  (5). 

Disease  control experiments,  conducted in-  
dependently a t  Kelowna and Wal la  Wal la  (6) have p ro-  
vided the same  finding that captan is re la t ively  inef-  
fective against  the d isease ,  although th is  fungicide 
is effective against  onion smut  in many other  r e -  
gions. In these  two dis t r ic ts  hexachlorpbenzene, one 
brand only, controls  smut  ve ry  effectively. 

These fac ts  suggest that the s t r a in  of the fungus 
in the Okanagan Valley plantings is the s a m e  as that 
i n  the Walla Walla d is t r ic t .  

(3) 

White rot 
Onion white rot  was  found in the Okanagan Valley 

fo r  the f i r s t  t ime in  1964. Mr. E. M. King of the 
Horticultural  Branch, B. C. Department of Agricul-  
ture ,  had examined f ie lds  of fall-planted onions at  
Wal la  Walla e a r l y  in  the 1964 season,  and had bcen 
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dis turbed to  l e a r n  that the white rot  d i sease  occurred 
extensively in Walla Walla plantings. Surveys were  
init iated dur ingthe  s u m m e r  in  Okanagan Valley fields 
that had received recent  shipments of planting stock 
f r o m  Walla Walla, and Mr. King's anxiety proved to  
be  justified. White rot was  found on a new f a r m ,  de-  
veloped on virgin land within the l a s t  five yea r s .  The 
d i sease  affected approximately 75% of the  plants 
growing in a small section of a 35-acre  field of 
'Stockton Yellow Globe' onions. These  had been fa l l -  
seeded in  August, 1963, but the immediately p r e -  
ceding crop had been onion plants imported f r o m  
W a l l a  W a l l a .  

Subsequent 1964 inspections in some Okanagan 
Valley fields that had been planted that yea r  with 
seedling plants f r o m  Walla W a l l a  disclosed t r a c e s  
of white ro t  infection in 15 of the 16 fields inspected. 

In 1965 the field in which s e v e r e  infection had 
been found in 1964 was seeded to  alfalfa. However, 
white ro t  was  found in two other  fields on the same  
farm, in  onion plants that had been imported as 
seedlings f r o m  California.  Both fields in previous 
y e a r s  had been planted with seedlings f r o m  W a l l a  
Wal la .  One of these  fields had only a t r ace  of infec- 
t ion, The d i sease  was  moderate  to  seve re  in patches 
throughout the second field. 

Discussion 
The accumulated evidence that these  important 

soi l-borne  onion d i seases  have been introduced to  the 
Okanagan Valley in seedling plants is a significant 
demonstration of the r i sks  involved in wholesale 
movement of l ivingplants f romone  region to  another.  
Even the careful  inspection giyen by regulatory offi- 
c ia ls  during t ransshipment  h a s  not proved effective 
in preventing en t ry  of pathogens causing these  dis-  
eases .  Once introduced they add ser iously  to  the 
p rob lems  of onion culture.  

Since the i r  introduction, the fusa r i a  causing 
pink root and basa lbu lb  rot  have become widelydis- 
tr ibuted throughout the i r r iga t ed  sections of the B. C. 
In ter ior .  They occur  in mos t  onion f ie lds  and often 
cause  considerable losses .  Basa l  bulb ro t  has  be-  
come considerably m o r e  des t ruct ive  in recent  yea r s ,  
with the replacement  of open pollinated var ie t ies  by 
hybrid var ie t ies  that a r e  much more  ser iously  af- 
fected. The incidence of the d i sease  is a s  high as 
20 - 50% in some of the hybrid var ie t ies  being grown. 

Within the same region the more  recently in t ro-  
duced onion smut  pathogen h a s  been res t r ic ted  toone 
ma jo r  onion-growing dis t r ic t ,  that  surrounding Ke- 
lowna. It has  become distributed generally through 
the onion fields of this d is t r ic t ,  and is quite des t ruc-  
tive if  not adequately controlled by seed t rea tment .  

T h e r e  appears  to  be  l i t t le hope of preventing its 
eventual spread to  o ther  onion growing d i s t r i c t s  of 
the  region. 

Although an eradication p rogramme f o r  white 
ro t  has  been considered, i t  appears  unlikely that e r a -  
dication can be  effected, especially because  the 
ac reages  of many of the infested f a r m s  are too small 
t o  encourage o r  p rac t i s e  rotations of sufficient du ra-  
tion. Some hope can be  derived f r o m  the r epor t s  
that  minor  outbreaks of the d isease  in  Canada have 
been observed at Steveston, B. C. (1) and Thetford 
Mines, Quebec (3), on garlic,  and a t  Winnipeg, Man.,  
(2) and Sherrington, Que.,  (4) on onion, and that the 
d i sease  has  not pe r s i s t ed  in these  d i s t r i c t s .  However, 
the  h is tory  of white rot  i n  the W a l l a  W a l l a  d i s t r i c t  
suggests  that the d i sease  can become f i rmly  es tab-  
lished in  the Okanagan Valley. It was  f i r s t  found in 
Walla W a l l a  plantings in 1951 (6) and h a s  increased 
steadily in importance until i t  has  become a limiting 
fac tor  in  onion production there .  Soil, c l imate ,  and 
cultural  methods in the  Okanagan Valley a r e  ve ry  
similar to  those a t  Wal la  W a l l a .  

The establishment of seedling propagation plant- 
ings in B. C. ea r ly  in the h is tory  of the Province 's  
onion industry would have minimized the chances of 
introducing these  pathogens. Although c l imat ic  and 
economic fac tors  discouraged domest ic  propagation, 
the evidence of d isease  introduction now accumulated 
indicates that m o r e  h a s  been lost  than gained f r o m  
the pract ice  of importing young plants.  It provides 
s t rong justification fo r  initiating local production of 
th i s  planting stock. 
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