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The Plant Pathology - Tomato Breeding Program at the 
Horticultural Experiment Station, Simcoe, Ontario has been in place 
since 1986. The program is mostly devoted to the study of the 
diseases of vegetable crops. The tomato breeding component of the 
program also reflects this emphasis, with work being devoted to 
increasing resistance to selected disease problems. A tomato 
cultivar observation trial is also carried out to service the needs 
of fresh market producers in southwestern and southcentral Ontario. 

Fresh Market Tomato Cultivar Assessment 

Characteriatica of Selected Fresh Market Tomato Cultivars. 

In 1989, an observation trial was conducted to examine the 
characteristics of selected fresh market tomato cultivars. The 
cultivars were each planted onto two distinct soil types, Beverly 

.Loamy phase soil and Watford and Fox sand soils. Both of the soil 
types are common in the Haldimand-Norfolk Region. Ratings are 
based on mean values for two replicates of twelve plants each per 
cultivar per soil type. Ratings for soil 1 were from a plantation 
on Beverly Loamy phase soil with imperfect drainage (i. e. a heavier 
soil type). Ratings for soil 2 were from a plantation on Wattford 
and Fox sandy soils (i.e. rapidly draining sandy soils). 

Bare-root transplants were set out into the field on May 18, 
1989. Spacings were 0.6 x 1.5 m, and plot size was 7.2 m. Number 
of ripe fruitlplant was determined on August 3, 1989. Cultural 
procedures used were as generally recommended (O.M.A.F. Pub. #363) 
for fresh market tomato production. 

Where subjective values were used to evaluate plant and fruit 
characteristics (i.e. vinespread) the value 5= best and 1= worst. 



Seed Source List 

1) Abbott & Cobb Seeds Inc., Box 307, Feasterville, PA, USA, 
19047. 

2) Agricultural Research Organization, The Volcani Centre, POB 
6, Bet-Degan, 50250, Israel. 

3) Agway Seed Co. , Seed Div. , Box 1333, Syracuse, NY, USA, 
13201. 

4) BHN Research, 16750 Bonita Beach Rd., Bonita Strings, 
Florida, USA, 33923. 

5) North Carolina State Univ., Mountain Hort. Crops Res. & Ext . 
Centre, 2016 Fanning Bridge Rd., Fletcher, NC., USA, 28732- 
9628. 

6) Geo. Park Seed Co., Inc., Box 31, Greenwood, SC, USA, 
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10) Leen de Mos., B.V. S-Gravenzande, Holland. 
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glant -v Trials 

Veuetable Crops 

During 1989, a number of field and greenhouse trials were 
conducted on diseases of th following crops at H.E.S. Simcoe: 
Cabbage, Supersweet Corn (Sh3-types) , Garlic, Tomatoes, Peppers, 
and Melons. Additional field trials on ginseng were conducted at 
the Agriculture Canada Delhi Research Station (Delhi, Ontario) 
ginseng garden; laboratory trials on this crop were conducted at 
H.E.S. Simcoe. 

Work in the plant pathology program has emphasized: 1- the 
identification of pathogens of the above named crops; 2- the 
characterization of these pathogens with respect to their range of 
pathogenicity and their tolerance to selected pesticides; 3- the 
chemical, cultural and biological control of disease. 

A. Cabbaqe 

An Evaluation of Tolerance in Early Cabbage Cultivars Towards 
Alternaria Leaf Spot. 

A trial was conducted to determine the relative levels of 
resistance in early cabbage cultivars towards Alternaria leaf spot 
disease. In Ontario, This disease is caused by two fungi, 
Al ternaria brassicicola and A. brassicae. Alternaria leaf spot 
causes leaf loss directly, and causes damage which allows other 
pathogens to begin colonization. This damage results in yield 
losses in the field and during trimming. In 1989, Alternaria leaf 
spotting was severe on susceptible cultivars at H.E.S. Simcoe. A 
total of 22 varieties were planted in the field using a randomized 
complete block design on June 29. Cabbage had been grown in the 
immediate vicinity in the past two years. Generally cultural 
practices were as recommended for this crop but no fungicides were 
applied. Plots consisted of 15 plants each. On Sept. 29, all the 
plants were rated for the severity of leaf loss caused by 
Alternaria damage. 

Highly significant differences were found for the severity of 
the disease on the various cultivars examined. Cultivars are 
listed in order from most diseased to least diseased (i.e worst to 
best) in Table 2. 



Table 2. Evaluation of selected early cabbage cultivars for 
tolerance towards Alternaria leaf spot disease. 1 

Mean Disease Ratina Cultivax 1 
4.000 A 
4.000 A 
3.750 AB 
3.750 AB 
3.500 ABC 
3.500 ABC 
3.250 ABCD 
3.000 ABCD 
2.750 ABCDE 
2.500 BCDE 
2.250 CDEF 
2.250 CDEF 
2.250 CDEF 
2.250 CDEF 
2.000 DEF 
2.000 DEF 
2.000 DEF 
2.000 DEF 
2.000 DEF 
1.500 EF 
1.000 F 
1.000 F 

Mean values followed by the 
different (P=. 05) . 

DELPHI MOST 
EARLY MARVEL DISEASED 
EARLY GREENBALL 
RAPID 
ALITA 
DELIGHT 
GRENADIER 
0702 
POLAR GREEN 
BELBRO 
RAPID BALL 
HEADS START 
REGALIA 
HEADS UP 
GREEN EXPRESS 

1 
MARKET VICTOR 
SUN UP 
PRINCESS 

I 
TUCANA 
CHARMANT 
CASTELLO LEAST 
RAMBO DISEASED 

1 
same letter are not significantly 



The Effect of Soil Type and Chemical Seed Treatment on the Severity 
of Three Leaf Die Back Severity in Two Super Sweet Corn Cultivars 

Three leaf die back, thought to be caused by seedling infection by 
Penicillium and Fusarium spp., has caused serious losses in super 
sweet corn production. A field trial was conducted to examine the 
effect of a commercial seed treatment (including imazalil + 
metalaxyl) and soil t ~ e  on the severity of the disease in the 
cultivars Yankee Belle and Sweet Belle. Chemically treated (i.e. 
by the seed producer - consisting of imazalil and ridomil) and non- 
treated seed of each cultivar was planted into either a Bookton 
sandy soil or a Beverly loam soil site; using a split plot design 
(cultivars = main plots). Plant emergence, and various yield 
components were determined. Soil type significantly affected the 
total number and weight of harvested ears and the mean number of 
ears per plant. A significant soilx cultivar interaction occurred 
for total fruit number and weight per plot; the yield of Sweet 
Belle was reduced about 25% in the sand vs. the loam but yield of 
Yankee Belle was unaffected by soil type. Chemical treatment 
significantly improved the total number of fruit harvested per plot 
(16.1% increase) but not the percent survival of the plants. Only 
cultivar type significantly affected the total number of surviving 
plants; Yankee Belle achieved 74% plant survival while Sweet Belle 
only achieved 49.9%. Some aspects of plant survival and yield are 
given in Table 3. 



Table 3. Some yield characteristics of super sweet corn as affected 
by soil type. All figures are the means across the above 
experiment for the pooled data for Yankee Belle and Sweet Belle 
cultivars. 

SOIL TYPE # EARSIPLOT EARSIPLANT WTIPLOT % PLANT SURVIVAL 

CLAY 37.75 A 1.26 A 12.48 A 61.62 A 

CULTIVAR # EARSIPLOT EARSIPLANT WTIPLOT % PLANT SURVIVAL 

YANKEE BELLE 38.94 A 1.06 B 12.93 A 74.0 A 

SWEET BELLE 32.13 B 1.31 A 10.71 B 49.9 B 

SEED TREATMENT # EARSIPLOT EARSIPLANT WTIPLOT % PLANT SURVIVAL 

TREATED 38.18 A 1.24 A 12.17 A 64.2 A 

NOT TRFATED 32.87 B 1.12 A 11.46 A 59.6 A 



A Comparison of Selected Fungicidal Seed Treatments for the Control 
of Three Leaf Di'e Back Disease of Super Sweet Corn 

A preliminary trial was conducted to examine the efficacy of 
selected fungicide seed treatments for the control of three leaf 
die back disease in super sweet corn. Seeds of the cultivar 
"Yankee Belle1* were treated with a total of 9 different fungicide 
preparations or water prior to planting in a replicated field 
trial. The seed lot used was known to be infested with Penicillium 
sp., responsible for the disease. A randomized complete block 
design was used. Included in the experiment was a commercial 
treatment of imazalil + metalaxyl. No significant improvement in 
plant survival was found for any of the fungicide treatments, 
including the commercially used treatment, compared to the non- 
treated control (Table 4). Similarly, the total number and weight 
of ears per plot over the season was not affected by treatment. 
Chemical treatment did, however, significantly affect the number 
and weight of ears harvested early in the season; captan 50WP (1.0 
g product/kg seed) and vitaflow 250 (2.8 -/kg seed) treatments 
were significantly lower than the non-treated control for early 
season yield. This loss in early yield seemed to be caused by a 
delay in the maturation of the crop with these two treatments. 

Table 4. The effect of selected chemical clove treatments on the 
emergence and yield of super sweet corn. 

CHEMICAL % SURVIVAL TOTAL WT. TOTAL NO. EARLY WT. EARLY NO. 

BENOMYL 79.0 A 14.80 A 45.00 A 10.20 AB 28.00 AB - 
STANDARD 77.5 A 14.52A 42.25AB 11.77A 31.25 A 
IMAZALIL 73.0 A 14.32 A 43.00 AB 10.85 AB 28.75 AB 
CAPTAN 71.0 AB 12.57 A 36.25 AB 6.17 D 15.00 C 
CONTROL 71.0 AB 14.52 A 42.50 AB 11.05 AB 28.75 AB 
ROVRALlX 70.0 AB 12.90 A 38.50 AB 9.02 BC 23.00 B 
ROVRAL2X 69.0 AB 14.92 A 42.00 AB 10.92 AB 27.75 AB 
G696 68.0 AB 13.40 A 39.75 AB 8.82 BC 22.25 B 
SPOTLESS . 65.0AB 12.45A 36.50- 8.85 BC 23.00 B 
VITAFLOW 57.0 B 13.45 A 34.75 B 6.67 CD 13.00 C 



Effect of Planting Date and Chemical Seed Treatment on the Survival 
and Yield of Two Super Sweet Corn Cultivara 

A split-split plot field trial was conducted in 1989 to determine 
the effect of varied planting dates and chemical seed treatments 
on the survival and yield of the supersweet corn cultivars, "Yankee 
Bellet1 and IISweet Belle1#. The seed used was infested with the 
pathogens responsible for three leaf die-back disease. Plots were 
planted every 7 days from May 3 to June 14, 1989. A total of 50 
seeds were sown per plot. Chemical seed treatments consisted of 
imazalil and ridomil as applied by the seed producer, or no 
treatment. The percentage of plants surviving until harvest and 
the number and weight (kg) of ears harvested was recorded. In 
general, the cultivar Yankee Belle showed greater survival and 
productivity than Sweet Belle, through most of the planting dates 
(Table 5). Emergence of Sweet Belle was significantly reduced by 
planting on May 3. It is presumed that cold temperatures adversely 
affected the survival of this cultivar; Yankee Belle was less 
severely affected. Seed treatment, however, significantly improved 
the emergence and yield of both cultivars .at this early planting 
date. The importance of the factors tested varied for survival and 
yield over. the planting period (Table 6). Seed treatment improved 
survival and yield at early planting dates but had less effect as 
the season progressed. 

Table 5. Survival and yield for the super-sweet corn cultivars 
Yankee Belle and Sweet Belle over 7 planting dates, and with or 
without seed treatment. 

Mean % .  Plant Survival 
Plantina Date 

Mav 3 10 17 24 31 June 7 14 

Yankee Belle 
treated 
non-treated 

Sweet Belle 
treated 
noh-treated 



Table 5 continued. survival and yield for the super-sweet corn 
cultivars Yankee Belle and Sweet Belle over 7 planting dates, and 
with or without seed treatment. 

Yankee Be 
'treated 

lle - 
non-treated 

Sweet Belle 
treated 
non-treated 

Mean Ear #/50 Seed Plot 
Plantina Date 

Mav 3 10 17 24 31 June 7 14 

Mean Ear Wt. lka) /50 Seed Plot 
Plantina Date 

Mav 3 10 17 24 31 June 7 14 

Yankee Belle 
treated 13.8 15.0 13.7 8.6 6.0 8.9 5.8 
non-treated 9.7 12.5 11.7 7.5 7.2 6.7 4.4 

Sweet Belle 
treated 10.6 10.7 12.1 8.7 6.9 6.1 7.0 
non-treated 4.7 8.6 12.1- 7.0 7.4 5.9 6.6 



Table 6. Significant factors for plant survival and yield by 
planting date. 

% Survival # EarsIPlot Wt. EarsIPlot 
May 3 Cultivar, Cultivar , Cultivar , - 

Treatment Treatment Treatment 

Mav 10 Cultivar Cultivar Cultivar 

May 17 Cultivar, Treatment, none 
Cultivar x Cultivar x 
Treatment Treatment 

May 24 Cultivar Cultivar , Treatment 
Treatment 

May 3 1 none none none 

June 7 none Cultivar Cultivar, 
Treatment 

June 14 Cultivar Treatment Cultivar , 
Treatment 



C. Garlic 

The Effect of Soil Type and Chemical Clove Treatments on the 
Severity of Green Mold Disease of Garlic 

A field experiment was conducted to examine the effects of selected 
clove treatments on the growth and survival of garlic (cv. 
California Early) inoculated with the pathogen Penicillium hirsutum 
in either a clay or sandy soil plantation. Inoculation procedure 
(+ or - the pathogen and with or without wounding), chemical 
treatment and soil type all had significant effects of the number 
of garlic plants which survived until the spring of 1989 following 
a fall planting. The effect of the disease was most severe in the 
sandy soil plots, a phenomenon which has been observed in a number 
of commercial plantations (Table 7). Wounding of the seed clove 
contributed greatly to the level of field loss; non-wounded 
inoculated cloves survived as well as did non-inoculated cloves 
(Table 8). Of thirteen clove treatments used, thiram (1000 ppm ai) 
gave the best overall survival of cloves (Table 9 & 10; 50.3% in 
clay soil, 8.75% in sand, across all inoculation types). Only 
formaldehyde (1.5% w/v) and Bayleton (100 ppm ai) did not 
significantly increase plant survival compared to the water treated 
controls. None of the treatments, however, gave commercially 
acceptable levels of control with this clonal cultivar of garlic 
and Fall planting. 

Table 7. Survival of California Early Garlic in two soil types. 

% Survival Soil Tvwe 
32.0 A CLAY 
7.6 B SAND 

Table 8. Survival of California Early Garlic following various 
wounding and inoculation procedures. 

% Survival Treatment T m e  
33.0 A - NON-WOUNDED, INOCULATED 
29.9 B NON-WOUNDED, NON-INOCULATED 
8.3 C WOUNDED, NON-INOCULATED 
7.7 C WOUNDED, INOCULATED 



Table 9 .  Survival of California Early Garlic following clove 
treatment with selected fungicides. Values are averaged survivals 
over soil types and inoculation types. 

% Survival Treatment T v ~ e  
3 0 . 6  A THIRAM 
2 6 . 9  AB DITHANE M45 
22 .2  BC BENOMYL 2500  
2 0 . 9  BCD BENOMYL 1000  
2 0 . 9  BCD IMAZALIL 1 0 0  
2 5 . 0  BCD MERTECT 1000  
19.1 CDE ROVRAL+BENOM 
1 4 . 4  DE ROVRAL2000 
1 4 . 1  DE JAVEX 10% 
1 3 . 4  DE BOTRAN2000 
1 3 . 4  DE FORMALDEHYDE 
1 1 . 9  E WATER CONTRO 

4 .7  F BAYLETON 1 0 0  

Table 1 0 .  Effect of fungicidal clove treatments on the survival 
of California Early Garlic in a clay soil site. 

% Survival Treatment T m e  
50 .3  A THIRAM 
4 0 . 0  B MERTECT 1000  
4 0 . 0  B DITHANE M45 
35 .6  BC IMAZALIL 1 0 0  
3 4 . 1  BCD ROVRAL+BENOM 
3 3 . 8  BCD BENOMYL 2500  
31 .9  BCDE ROVRAL 2000  
30;9  CDE BENOMYL 1000  
2 7 . 8  CDE JAVEX 10% 
2 7 . 8  CDE BOTRAN 2000  
2 5 . 3  DE WATER 
23 .4  . E FORMALDEHYDE 
1 3 . 8  F BAYLETON 1 0 0  



The Effect of Time of Planting on the Severity of Green Mold 
Disease of Garlic 

A field trial was conducted in 1988-89 to determine the effect of 
planting date and soil type on the severity of green mold disease 
of garlic, caused by the fungus, Penicillium hirsutum. Cloves of 
the clonal cultivar, California Early, were either non-treated or 
were wounded and inoculated with conidia of the fungus immediately 
prior to planting. Four planting dates, ranging from Oct. 17 to 
Nov. 7, 1988, were tested. A split-split-plot design was used in the 
field. The percentage of plants surviving in June 1989 was 
determined. Significant interactions existed among soil type and 
the other factors. Survival in a sandy soil was poor, regardless 
of planting date and inoculation procedure. In a clay soil site, 
planting date and inoculation significantly affected the survival 
of garlic. Significant interactions were not found among these two 
factors in this soil type. Inoculation with the pathogen had the 
greatest effect detrimental to the survival of the garlic into 
1989. Planting garlic on November 7, gave significantly lower 
plant survival than the three October planting dates tested (Table 
11). 

Table 11. Percent plant survival in the garlic clone California 
Early following various planting dates in a clay soil site. The 
garlic was planted in 1988 and the percentage survival determined 
in June, 1989. 

% Survival Plantina Date 
31.3 A OCTOBER 17 
30.0 A OCTOBER 24 
29.4 A OCTOBER 31 
16.3 B NOVEMBER 7 



A Comparison of Machine and Hand Clove Cracking on the Severity of 
Green Mold Disease of Garlic in Two Clonal Cultivars 

Preliminary evidence suggestedthat the use of mechanized seed bulb 
cracking procedures was important in the occurrence of green mold 
disease of garlic [Penicillium hirsutum, causal agent] in the 
field. A trial was conducted to determine the effect of mechanized 
vs. hand cracking on green mold disease severity in the clonal 
cultivars California Early and Roman. Seed bulbs were either 
cracked by hand or with a commercial roller-conveyer device, prior 
to exposure to spores of the pathogen and planting in the field in 
the Fall of 1988. A randomized complete block design was used. 
Plant survival was assessed in the Summer of 1989. Cracking 
procedure was found to be the most significant factor affecting the 
survival of the garlic; machine cracking caused a reduction in 
survival of 33.8% compared to the hand cracked cloves (Table 12). 
The response was similar for the two clonal varieties tested. Near 
total survival was achieved for the hand cracked cloves. 
Mechanized bulb cracking frequently damaged the seed cloves, 
probably allowing more successful and more frequent infection by 
the pathogen. 

Table 12. Comparison of California Early and Roman garlic clones 
for survival and yield. Values are the means across the 
experiment. 

CLONE OR TREATMENT PLANT SURVIVAL HARVESTED BULB WT. 
CALIFORNIA EARLY 73.8 177.4 

ROMAN 81.6 549.9 

HAND CRACKED 
MACHINE CRACKED 

CAL EARLY-HAND CRACKED 86.9 217.3 
CAL EARLY-MACHINE CRACKED 60.6 137.5 
ROMAN-HAND .CRACKED 100.0 778.0 
ROMAN-MACHINE CRACKED 63.1 321.9 



The Effect of Pre-Planting Cold Storage on the Survival and Yield 
of California Early Garlic 

This experiment was conducted to determine if various period of 
cold storage, prior to planting in the fall, would have a 
beneficial effect on the survival of garlic into the following 
season by modifying dormancy in the cloves. There have been 
reports that pre-planting cold storage makes garlic seed cloves 
more vigourous, but may lead to the production of rough bulbs. 
Garlic bulbs of the clone ttCalifornia Earlytt were harvested in July 
1988 and held at ambient temperature (ca. 20°C). At various times 
prior to planting, bulbs were transferred to a cold storage 
operating at 4OC. Plants were either wounded and inoculated with 
Penicillium or were not wounded. All the treatments were planted 
on the same date. 

In summary, cold storage treatments did not have any clear 
beneficial effect on plant survival by the spring of 1989 (Table 
13). Inoculation had the greatest effect on plant survival. 
There appeared to be a somewhat lessened survival of plants stored 
for periods of longer than one week at 5C. 

Table 13. The effect of pre-plating cold storage on the survival 
and yield of "California Earlyn garlic 

STORAGE TIME 
0 WEEK STORAGE 
1 WEEK STORAGE 
2 WEEK STORAGE 
3 WEEK STORAGE 
4 WEEK STORAGE 
5 WEEK STORAGE 
6 WEEK STORAGE 

% PLANT SURVIVAL HARVESTED BULB WT. 
30.0 AB 96.41 B 
39.2 A 94.30 B 
25.8 ABC 200.27 A 
-29.2 ABC 52.13 BC 
18.3 BC 27.29 C 
12.5 C 26.48 C 
26.7 ABC 37.58 BC 

Values are the means over 4 replicates of 20 cloves per replicate. 
Values followed by the same letter are not significantly different 
(P=.O5) . 



Evaluation of Late-Bummer Die-Off in Selected garlic clones. 

A trial was conducted to determine if selected garlic clones 
differed in the severity of a foliar die-off problem which is 
usually seen in the month of June. Work at Simcoe has indicated 
that this foliar die-off is probably caused by infection by the 
fungus, Alternaria sp.. Infection starts at the tip of mature 
leaves and progresses down the leaf. The affected tissue is first 
chlorotic (i.e. yellowish) and later dies becoming papery and 
brown. The dead portion of the leaf is always separated from the 
living portion by a yellow zone. Isolates of the fungus collected 
in the field produced similar symptoms when inoculated on plants 
in the greenhouse. 

The trial included 22 garlic clones planted in a randomized 
complete block design. A total of 4 blocks were used. Ratings 
were given to each of 50 plants/clone/block. Plants were rated for 
the severity of foliar die-of f symptoms from July 7-11, 1989, using 
an arbitrary disease severity rating from 1 (no leaf die off) to 
5 (complete leaf die-off). 

Significant differences were detected among the clones for the 
severity of foliar disease (Table 14). The clonal cultivar "Music1@ 
had the lowest overall rating of the clones tested. In the past 
several years at Simcoe, llMusicm has proven to be a vigourous and 
productive clone with excellent potential for commercial use. 



Table 14. Relative susceptibility of selected garlic clones to 
late season foliar disease caused by a t e r n a r i a  sp. 

CULTLVAR MEAN DISEASE RATING 

GERMIDOUR SS 
THERMIDROME 
FEDENCHUK 
CHETS 
KOWALUK 
CAL EARLY 
KRAWCZYK 
DMETIUC 
VESSY 
CERENZA 
W A U Y  SCOTT 
ZDRILUK 
MCINTYRE 
COLUMBIA 
BOLLE 
KRELL 
CLEO 
FEDEN S S 
MILROY 
BOLLIBRUK 
PINKY 
MUSIC 

3.978 A MOST . 
3.735 AB DISEASED 
3.702 ABC 
3.592 ABC 
3.470 BCD 
3.430 BCD 
3.395 BCD 
3.313 BCDE 
3.285 BCDEF 
3.235 CDEF 
3.073 DEFG 
3.035 DEFG 
2.990 DEFGH 
2.860 EFGHI 
2.855 EFGHI 
2.803 FGHI 
2.737 GHI 
2.735 GHI 
2.685 GHIJ 
2.498 HIJ 
2.395 IJ LEAST 
2.247 J DISEASED 



Fungicide Resistances in Populations of Botrytis Causing a Foliar 
and Fruit Blight of Ginseng 

R.A. Brammall, R. Reeleder, B.F. Zilkey, R. Bayert, and D. Brown 

In 1988 and 1989, a foliar and fruit blight of ginseng (Panax 
quinquefolius L. ) , caused by the fungus Botrytis cinerea Pers. , was 
observed to be severe in Ontario gardens, despite the use of 
regular fungicidal spray programs. The efficacy of selected 
fungicides for the inhibition of mycelial growth of the pathogen 
was determined using in vitro assay procedures. A total of 60 
isolates of 8. cinerea from 6 Ontario gardens were found to Rossess 
high level resistance towards the fungicide benomyl (unrestricted 
growth on media amended with 100 ppm ai fungicide). Moderate to 
low level resistance towards the fungicide iprodione was also 
detected in the sample. Iprodione, however, was the most effective 
chemical for inhibiting mycelial growth of the 8. cinerea isolates 
(EC50 values of 2-20 ng/mL) (Table 15). Elevated EC50 values 
towards the fungicides mancozeb, captan and chlorothalonil suggest 
that considerable cross-resistance is present within the pathogen 
population towards these fungicides. Mancozeb is the only 
fungicide from this group registered on the crop. The registered 
fungicide, anilizene, appeared to be effective against the fungus, 
but is not widely used because of problems with phytotoxicity on 
ginseng. 

Table 15. ECse0 values for seven isolates of B. cinerea towards 
selected fungicides. 

EC valuesa -5 
Source Benomvl Bravo Dithane M45 Ca~tan Dvrene Rovral 
Garden 1 599.9* 52.3 10.0 13.4 7.4 10.6* 
Garden 2 746.3* 74.6 33.6* 11.1 - 7.7 19.8* 
Garden 3 609.3* 56.2 23.7* 13.0 7.5 4.0 
Garden 4 - 623.5* 58.0 48.0* 13.1 9.9 2.5 
Garden 5 607.2* 52.1 11.6* 8.8 7.4 3.8* 
Garden 6 551.0* 51.7 19.6 9.8 8.0 2.3 
~~Wild-TvDe~~ 0.03 76.2 6.5 9.2 8.2 1.9 

a= values are given in pg/mL except for Rovral which is ng/mL. 
*= slopes of regression lines significantly different from that of 
the llwild-typell (P=. 05) . 



The effect o f  se lec ted  seed treatments on the  emergence o f  ginseng 
(Panax quinquefolius La). 

Stratified seeds of ginseng (Panax quinquefolius L.) were treated 
with selected chemicals prior to sowing into beds in an 
experimental ginseng garden at the Delhi Research Station, 
Agriculture Canada. The trial was planted by hand on 26 & 27/lO/88. 
The plots had been previously fumigated on 7/9/88. Each replicate 
treatment consisted of 72 seeds. Mulch was applied shortly after 
planting. The experiment was set up as a randomized complete block 
with 12 blocks (replicates) and 12 treatments per block. The 
chemical treatments were (concentrations as ai's): 

1= formaldehyde (1.5%) 
2= ridomil (240 EC, 1000 ppm) 
3= aliette 1000 pprn 
4= aliette + copper 1000 pprn 
5= dithane 2000 pprn + benylate 2000 pprn 
6= benylate 1000 pprn 
7= vitavax 1000 pprn 
8= rovral 2000 pprn 
9= tilt 1000 pprn 
10= paclobutrazol 10 pprn 
11= untreated 
12= untreated 

The percentage emergence was scored for each plot on June 7, 1989. 
Significant differences in plant emergence were found among the 
various treatments tested (Table 16). Only Dithane + Benylate, 
Rovral, and Formaldehyde did not supress plant emergence the 
following spring. Ridomil, paclobutrazol, aliette, vitavax, tilt 
and benylate (alone) caused a significant decline in plant 
emergence when used in the manner described. No treatment gave 
significantly better emergence than water alone. 



Table 16. The effect of selected seed treatments on the emergence 
of ginseng. 

% 
Mean # Plants emeruence TRT 

BEST 42.250 A 
EWERGENCE 37.667 A 

37.333 A 
37.000 A 
36.083 A 
27.833 B 
22.167 BC 
19.167 C 
18.667 C 
16.167 C 

WORST 0.250 D 
EWERGENCE 0.000 D 

untreated 
untreated 
Dithane & Benlate 
Rovral 
Formaldehyde 
Aliette 
Benlate 1000 
Tilt 
Aliette & Cu 
Vitavax 1000 
Ridomil 1000 
Paclobutrazol 

Mean values followed by the same letter are not significantly 
different (PC. 05) 



Studies on Cylindrocarpon or Disappearing Root Rot of Ginseng. 

In 1988 and 1989, samples of diseased ginseng roots were obtained 
which displayed the symptoms of a disease known as #'Disappearing 
root rotw. In southern Ontario, this disease is also referred to 
as "Ramularia root rotw, based on studies of the disease by A.A. 
Hildebrand in the 1930's. 

Cultures obtained from diseased roots yielded a fungus which 
was identified as Cylindrocarpon sp. In Asia, Cylindrocarpon has 
been determined, similarly, to cause a root rot problem in this 
crop. Inoculation tests in the greenhouse revealed that the fungus 
could cause rooting of the roots and underground stem, similar to 
that seen in the field, by two weeks after the application of 
spores to the crown area of pot grown plants. Non-inoculated 
plants failed to show any symptoms of rotting, indicating that the 
fungus was pathogenic. 

Initial studies have exaiined the response of inoculated 
ginseng plants to several isolates of the fungus at 3 temperatures: 
12, 18, and 24OC. Preliminary results indicate that the isolates 
vary considerably in their ability to cause rooting of the test 
plants. All isolates, however, showed a trend towards decreasing 
disease severity when the plants were grown at higher temperatures 
(Table 17). 

Co-operative work on this disease is being undertaken with 
researchers at the Agriculture Canada Delhi Research Station. 

Table 17. The effect of temperature on the severity of 
Cylindrocarpon root rot of ginseng. 

Disease Severity a 

Tem~erature ( OCI Day 25 Day 32 Day 40 
12 1.4 2.1 4.5 
18 0.9 1.1 1.7 

a= each value is the mean from 5 plants. Disease ratings were 
based on a scale of 0-5 where O= symptomless and 5= plant killed. 
(0- no symptoms; 1= marginal leaf chlorosis; 2= general interveinal 
chlorosis; 3= interveina-1 chlorosis complete, leaf drying; 4= one 
or more leaflets flaccid and wilted; 5= aerial portions of plant 
killed). 



Screening popular melon varieties for resistance or susceptibility 
to a Leamington isolate of the Fusarium wilt pathogen. 

A trial was conducted to determine the field responses of promising 
musluhelon cultivars to an Ontario isolate of the wilt pathogen, 
Fusarium oxysporum f . sp. melonis (=FOM) . Preliminary studies in 
the greenhouse indicated that several cultivars, reported by seed 
companies to possess genetic resistance towards races 1 and 2 of 
FOM, were susceptible to an isolate of FOM originating from Essex 
Co., Ontario. The trial was planted in the field on June 8, 1989 
at Simcoe, using a split plot design with inoculation as the main 
plot and cultivar as the subplots. A total of 14 varieties tested. 
The plants were inoculated immediately before planting in the field 
by root dipping into a spore suspension of the pathogen or into 
water (i.e. non-inoculated control). The plants had been grown in 
the greenhouse in 72 cell styrofoam trays filled with a peat based 
rooting substrate. Generally, cultural practices were- as 
recommended for muskmelons. Symptom expression was severe in the 
inoculated plants. All plants were rated for disease severity on 
July 19, 1989 using an arbitrary 0-5 scale (0= healthy, 5= plant 
killed). The non-inoculated controls remained symptomless 
throughout the season. Significant differences were detected for 
disease severity in cultivars inoculated with FOM (Table 18). The 
cultivars Eastern Star, XPH 5361, Summet, Nova, and Performer were 
scored as susceptible based on disease severity ratings, while HXP 
3592, Pulsar, HMX 6593, and Super Star were scored as resistant. 
Intermediate levels of resistance or susceptibility were found for 
the cultivars Canada Gem, Carnival, Delicious 51, Saticoy, and XPH 
5362. 



Table 18. Mean plot disease severity values for muskmelon cultivars 
inoculated with an Ontario isolate of F. oxysporum f.sp. melonis. 

Mean Plot Total Cultivar 
11.750 A EASTERN ST MOST DISEASED 
11.500 AB XPH 5361 
11.375 AB SUMMET 
10.875 AB NOVA 
10.375 ABC PERFORMER 
9.000 BCD CANADA GEM 
8.000 CD CARNIVAL 
6.750 D DELICIOUS 51 
4.000 E SATICOY 
3.000 EF XPH 5362 
0.750 FG HXP 3592 
0.375 G PULSAR 
0.125 G HMX 6593 
0.000 G SUPER STAR MOST RESISTANT 

Means followed by the same letter are not significantly different 
(P>. 05) . 



Screening muskmelon cultivars for resistance to Powdery mildew 
disease [Sphaerotheca fuliginea]. 

A field trial was conducted to score selected muskmelon cultivars 
for resistance or susceptibility to powdery mildew disease 
[Sphaerotheca fuliginea causal agent]. A total of 14 cultivars 
were tested. The trial was planted as a randomized complete block, 
with 5 plants per replicate per cultivar and four blocks total. The 
plants were allowed to become naturally infected with the pathogen. 
No fungicide sprays were applied to the crop. The plants were rated 
for the severity of powdery mildew symptoms in mid-August using an 
arbitrary visual scale (0= plants healthy, 5= plants defoliated and 
killed). Significant differences were found for the severity of 
powdery mildew among the cultivars tested (Table 19). The 
cultivars Performer, Summet, and XPH 5362 appeared to be totally 
resistant to the form of the pathogen naturally' present in the 
Simcoe area. 

Table 19. Evaluation of selected melon cultivars for tolerance 
towards powdery mildew disease. 

DISEASE SEVERITY RATING CULTIVAR 

SUPER STAR MOST DISEASED 
HXP 3592 
DELIC. 51 
EAST. STAR 
PULSAR 
CANADA GEM 
SATICOY 
HMX 6593 
XPH 5361 
NOVA 
CARNIVAL 
PERFORMER 
SUMMET 
XPH 5362 MOST RESISTANT 

Means followed by the same letter are not significantly different 
(P>.O5). 
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The control of Powdery mildew disease of muskmelons [Sphaerotheca 
fuliginea] with foliar chemical treatments . 
A trial was planted in 1989 to examine the effect of selected 
chemical and biological treatments on the severity of powdery 
mildew disease of muskmelons (cv. Super Star). A total of 8 
treatments were tested. The chemical treatments were as follows: 

Benomyl 1.1 g/L with 600 mL applied per plot (-50%WP) 
Dithane M45 3.25 g/L 11 (80%WP) 
Bravo 500 4.8 mL/L 11 . 

II 
(50OglL) 

Imazalil 250 ppm (75%WP) 
Spotless 100 ppm 11 (25%WP) 
Triademenol 100 ppm II (1 mL of 60g/L per 600 mL) 
Water control 

The 
Per 

trial was planted in a randomized complete block with 5 plants 
replicate and 6 blocks total. Sprays were applied to the 

foliage (600 mL per plot) at two week intervals following the first 
signs of powdery mildew infection (August 7). On August 25, 1989 
the plants were rated for the severity of powdery mildew symptom 
development using an arbitrary visual scale (0- plant symptomless, 
5= plants defoliated and killed). Although all the chemical 
treatments gave control of the disease, significant differences 
were found among the chemical treatments and the severity of mildew 
(Table 20). Spotless (dinaconazole) and benomyl gave the best 
(i.e. near total) control, while dithane M45 was the least 
effective. The biological Trichoderma treatment was not effective 
in lessening powdery mildew symptom development. 

Table 20. The effect of selected chemical treatments on the 
severity of powdery mildew disease of melons. 

Mean Disease Severitv Treatment 
4.333 A TRICHODERMA NO CONTROL 
4.167 A WATER CONTROL 
3.167 B DITHANE 
2.667 BC IMAZALIL 
2.500 BC BRAVO 
2.500 BC TRIADEMINOL 
2.167 C BENOMYL 
2.000 C SPOTLESS BEST CONTROL 

Means followed by the same letter are not significantly different 
(P. .O5). 



Screening fresh market tomato cultivars and wild Lycopersicon spp. 
for resistance to Verticillium dahliae Race 2. 

Isolates of Verticillium dahliae (=VD) pathogenic (here referred 
to as Race 2) to tomato cultivars possessing Ve-gene resistance to 
race 1 of this pathogen, have been recently confirmed as occurring 
in Ontario (1). As genetic resistance is the most desirable 
mechanism for the control. of this disease, a search for resistance 
in domesticated fresh market tomato cultivars and wild Lycopersicon 

. spp. was undertaken. 

A total of 67 cultivars were evaluated in greenhouse trials 
following root dip inoculation with isolates of a known VD Race 1, 
with Race 2, or with water. The trial was set up as.a split-plot, 
with inoculation type as the main-plot and cultivars as subplots. 
Plants were scored for the severity of foliar symptom expression 
at 4 weeks post-inoculation. Although differences in horizontal 
differences in disease severity were detected, no cultivars were 
identified as possessing high -level resistance to race 2 (Table 
21). 

Additionally, 41 breeding lines, representing 13 different 
taxa within the genus Lycopersicon were screened for resistance to 
race 2. Again, no clear sources of resistance to this race were 
found. Some specimens of L. peruvianum v. glandulosum displayed 
only minor foliar symptoms over the assay period, but were scored 
as susceptible based on extensive browning reactions within the 
roots and stem. 

The responses of selected cultivars are now being examined to 
a variety of race 2 isolates from Ontario and the mid-western 
U.S.A. It is a point of concern that cultivars reported to possess 
field tolerance towards Californian isolates of race 2, and 
monogenic resistance towards ~razilian isolates of race 2, have 
been scored as susceptible to the Ontario isolate under examination 
(1). 

1- Brammall, R.A. 1989. A new race of Verticillium dahliae of 
tomato in Ontario, Canada. Can. J. Plant Path. 11: 186. 



Disease Rating for selected fresh market tomato cultivars 
inoculated with Race 2 or Race 1 of Verticillium dahliae. 

Verticillium wilt of tomato, caused by the fungus Verticillium 
dahliae, is most often controlled through the use of cultivars 
which possess resistance to the pathogen. Unfortunately, a new 
race. of the fungus which is not controlled by this cultivar 
resistance has been found in Ontario. A greenhouse study was 
undertaken to determine if tolerance could be found in selected 
fresh market tomato cultivars. Plants were inoculated at 13.days 
after sowing with either spores of the new race of the fungus, 
spores of the normal form of the fungus, or were not inoculated. 
Plants were then scored for the mean number of symptomatic nodes 
at 28 days post-inoculation. The trial was based on three 
replicates of 15 plants per replicate per inoculation type. 

Table 21. Mean Disease Ratings of various tomato cultivars 
inoculated with Race 2 or Race 1 of Verticillium dahliae. 

Cultiva~ -q 
Race 2 Race 1 

Harrow 84-204-4-5-B 6.3 - 3.6 
Harrow 84-181-3-1-B 6.3 2.5 
Red Express 6.2 3.3 
Ultra Boy 6.2 1.0 
Earlirouge 6.1 3.7 
Burpee1s Big Girl 6.0 4.9* 
Roma VF 6.0 2.9 
Burpee1s Supersteak 6.0 3.7 
Ultra Girl 5.9 4.0 
Square Paste 5.9 4.4 
Viva 5.9 2.4 
Harrow 84-193-5-1-B 5.9 3.9 
Harrow 84-190-2-3-B 5.9 2.9 
Jack Pot 5.7 2.0 
Pilgrim 5.7 2.8 
VeeRoma 5.7 4.9* 
Veepick 5.7 2.4 
Quick Pick 5.7 3.2 
BHN#42 5.7 1.3 
Bonny Best 5.7 2.7 
Burpee1s Early Pick 5.6 2.2 
BHN#47 5.6 0.8 
Ultra Sweet 5.5 2.8 
Heinz 1350 5.5 2.6 
Lemon Boy 5.5 2.1 
Jet Fire 5.5 2.9 
BHN#4 6 5.5 2.0 
Harrow 84-204-1-2-B 5.5 3.2 



Table 21. conlt. Mean Disease Ratings of various tomato cultivars 
inoculated with Race 2 or Race 1 of Verticillium dahliae. 

Cult ivar Mean Disease Ratinq 
Race 2 Race 1 

Harvestvee 5.4 
Carmen 5.4 
Ole 5.4 
BHN#39 5.4 
BHN#4 5 5.4 
BHN#48 5.4 
Harrow 83-050-2-1-B 5.4 
Pik Red 5.3 
Stokes Pak 5.3 
Summer Flavor, 6000 5.3 
NC 8230 5.3 
Sirene 5.2 
Summer Flavor 2000 5.2 
Summer Flavor 4200 5.2 
Harrow 84-184-6-5-B 5.2 
Celebrity 5.1 
Valerie 5.1 
BHN#66 5.1 
Ohio 11 (selfed). 5.0 
Fresh Pak 5.0 
BHN#38 5.0 
BHN#63 5.0 
NC 8288 5.0 
Basketvee 4.9 
Cavalier 4.9 
Bonnyvee 4.8 
Park's Whopper 4.8 
Mountain Pride 4.8 
BHN#60 4.8 
Summer Flavor 4000 4.8 
Summer Flavor 5000 4.7 
BHN#7 3 4.6 
Ohio 12 (selfed) 4.5 
Duke 4.5 
BHN#2 4.5 
Piedmount 4.5 
Summer Flavor 3000 4.4 
Crimsonvee 4.2 
PiK Rite 4.0 

LSD 5% for disease ratings across inoculation types = 1.1 
*= responses towards the two inoculations not significantly 
different (P=. 05) 



The effect of Fusarium crown and root rot disease on the yield in 
the fresh market tomato cv. "Mountain Pridew 

Albert ~enuta', V. J. ~i~~ins', and R.A.  ramm mall'. '~e t. of Botany, 
University of Toronto, Toronto, Ont . H5S 1Al. 'Horticultural 
Research Institute of Ontario, Horticultural Experiment Station, 
P.O. Box 587, Simcoe, Ontario N3Y 4N5. 

A field trial was conducted in 1989, to test the efficacy of 
various concentrations of chitosan, YEA, and saprophytic isolates 
of F. oxysporum, for the control of Fusarium crown and root rot 
disease in field grown fresh market tomato production. Fusarium 
crown and root rot has recently been reported to affect field 
tomatoes grown from transplants in Ontario (1). The chemicals or 
biological preparations were added about 1 week after seeding the 
crop into 128 cell transplant trays containing soilless mix. The 
cells were either non-inoculated or were inoculated at the time of 
seeding with 1 x lo6 conidia per mL of F. oxysporum f .sp. radicis- 
lycopersici (=FORL). The plants were transplanted to the field on 
June 1, 1989. The first harvest was performed on August 23, 1989. 
General conditions throughout the season were good. The design was 
a split-plot with inoculation as the main plots and chemical 
treatment as the subplots. Plots were hand harvested as fruit 
reached the breaker stage; fruit were graded into 3 size categories 
based on diameter. 

Harvest data revealed that inoculation with FCRR produced a 
significant reduction in early yield of about 33% compared to the 
non-inoculated controls. This reduction in yield was estimated to 
produce a f arm-gate income loss of between about $6,000 - 8,500 per 
hectare for the first harvest alone, based on figures of 10 lb. of 
fruit in a master pack and a wholesale price per master of $7-9 
(figures believed to be current as of August 23). This reduction 
in yield was most pronounced for those fruit in the range of 2.25- 
3" diameter, with both their number and average weight being 
reduced by the inoculation. Yield and fruit number were also 
reduced for inoculated plants in the next two harvests, but to a 
lesser extent. 

The chemical and biological preparations had no significant 
ameliorating effect on the yield of inoculated plants. Yield 
reductions seemed to be the result of delayed plant establishment 
in the early part of the season. The primary root of plants grown 
in infested plug eventually rotted off, but most of the plants 
survived through the production of adventitious roots where 
decumbent stems touched the ground. 

1- Brammall, R.A., and A.W. McKeown. 1989. An occurrence of 
Fusarium crown and root rot disease in field-grown processing 
tomatoes originating from multicelled tray transplants. Can. J. 
Plant Pathol. 11: 75-77. 



Investigations on the ability of the Fusarium crown and root rot 
pathogen of tomato to survive in selected field soils. 

In 1989, an experiment was initiated to investigate the ability of 
the Fusarium crown and root rot pathogen, Fusarium oxysporum f.sp. 
radicis-lycopersici (=FORL), to survive in infested crop debris in 
2 field soils at Simcoe, Ontario. The pathogen has become 
established in mineral soils elsewhere in the world (1) but it is 
unknown if it will persist in the soils in Ontario. Segments of 
tomato stem (1 g fwt) were autoclaved and inoculated with conidia 
of FORL. The fungus rapidly colonized the dead tissue. On July 
24, 1989 (one week following inoculation), the tissue pieces were 
sealed in nylon mesh bags and buried at depths of 0, 15, and 30 cm 
in either a Maplewood soil (loamy sediments over glaciolacustrine 
clays) or a Normandale soil (glaciolacustrine sands modified by 
wind sorting) site at H.E.S. Simcoe. 

On September 28, 1989, (Day 66 following burial) the first set 
of replicate bags was recovered from the test sites. The tissues 
were ground to fragments using a Whiley mill. A total of 95 tissue 
pieces from each soil site x sampling depth combination was then 
plated onto an agar medium selective for ~usarium sp. The plates 
were incubated for 3 days to allow fungi to emerge. To distinguish 
saprophytic Fusarium sp. from FORL in the recovered isolates, the 
isolates were used to inoculate seeds of the crown rot susceptible 
variety, Ohio MR13. Isolates which caused rotting at the root- 
hypocotyl junction by 1 week post-inoculation were scored as being 
FORL . 

Fusarium sp. were recovered with ease (approximately 95% 
efficiency) from the tissue fragments which were plated onto the 
selective medium. Soil type did not significantly affect the 
numbers of recovered colonies of Fusarium or FORL. Neither were 
the burial depths significantly different for the numbers of 
Fusarium or FORL recovered. It did appear that there was a trend 
to decreased survival in the Maplewood soil at increasing depth but 
this was not significant. The survival in both soils appeared to 
be similar. It is unknown whether the FORL had colonized the soil 
adjacent to the tissue fragment to any extent, however. The mean 
percentage of FORL recovered from the sites was 54.95% for the 
Maplewood and 81.82% for the Normandale soil based on the 
pathogenicity test. 

It is unlikely that cold winter temperatures will decrease the 
survival of the pathogen. FORL has been stored at O°C for 6 years 
with no loss of viability. 

1- Brammall, R.A., and A.W. McKeown. 1989. An occurrence of 
Fusarium crown and root rot disease in field-grown processing 
tomatoes originating from multicelled tray transplants. Can. J. 
Plant Pathol. 11: 75-77. 



The effect of fungicidal drench treatments on the severity of 
Fusarium crown and root rot disease of tomato. 

In 1989, a trial was planted to assess the efficacy of 9 fungicidal 
drench treatments used during transplant production on the 
earliness and yield of field-grown processing tomatoes and on the 
severity of Fusarium crown and root rot disease [Fusarium oxysporum 
f . sp. radicis-lycopersici = FORL] . Seeds of the processing tomato, 
H2653, were sown into a soilless, peat-based rooting substrate in 
288-cell plug trays. The rooting substrate was either not 
inoculated, or was amended with 1 x lo6 conidia/g of FORL on Day 3 
post-seeding. On Day 25 post-seeding, aliquots of the desired 
fungicide treatment were pipetted into each tray cell. The trial 
was planted in the field at Simcoe, Ontario, on May 30, 1989 using 
a split-plot design with inoculation of the rooting substrate as 
the main plot split and with fungicide treatment as the subplots. 
All plots were harvested by machine on September 6, 1989. 

Inoculation of the rooting substrate with FORL and treatment 
with the test fungicideshad a significant effect on various yield 
components. There were significant interactions between 
inoculation and fungicide treatment. In general, inoculation 
significantly (P>.0001) increased the percentage of green fruit at 
harvest by 82.03, primarily by delaying plant maturity. Of the 
fungicides used, imazalil (100 ppm ai) caused a 39.93 reduction in 
the percentage of green fruit compared to treatment with water 
( i . e. control) treatment. 



The effect of transplant tray cell size on fusarium crown and root 
rot in field processing tomatoes. 

An experiment was conducted in 1989 to elucidate the role of 
transplant tray volume on the yield and earliness of processing 
tomatoes, and on the severity of Fusarium crown and root rot 
disease [Fusarium oxysporum f.sp. radicis-lycopersici = FORL]. 
Seeds of the processing tomato, H2653, were sown into a soilless, 
peat-based rooting substrate in plug trays of the following sizes: 
72, 128, 200, 288, 396, and 512 cells per standard flat. The 
rooting sub trate was either not treated in any way, or was amended f' with 1 x 10 conidialg of FORL. The trial was planted in the field 
at Simcoe, Ontario, on May 12, 1989 using a split-plot design with 
inoculation of the rooting substrate as the main plot split and 
with cell size as the subplots. All plots were harvested by 
machine on August 24, 1989. 

Inoculation with FORL caused a significant reduction in the 
yield of harvested marketable fruit of 31.2% (P<.0001), primarily 
by delaying plant maturity. Inoculation did not interact 
significantly with plug tray cell size. The cell sizes, however, 
also had a significant effect on yield of marketable fruit and 
earliness. Generally, the cell size types fell into two groups 
with the three smallest and the three largest cell size types being 
similar. Yield and earliness were significantly increased 
(P>.0001) when trays with the larger cell volumes were used. For 
example, with a 288 cell tray, the yield of marketable fruit was 
reduced by 21.2% and the percentage of green fruit at harvest was 
increased by 106.9% compared with the 72 cell tray. 

The results confirm that FORL is capable of causing a 
significant reduction in yield and earliness in field grown 
processing tomatoes (1). The results also indicate that smaller 
plug cell volumes (i.e. 288 cell and smaller) decrease plant yield 
by delaying plant maturity. These results are in agreement with 
a those of a previous trial conducted in 1988 at Simcoe. 

1- Brammall, R.A., and A.W. McKeown. 1989. An occurrence of 
Fusarium crown and root rot disease in field-grown processing 
tomatoes originating from multicelled tray transplants. Can. J. 
Plant Pathol. 11: 75-77. 



G. Greenhouse Tomatoes 

The Effect of Selected Chemical Treatments on the 8everity of 
Fusarium Crown and Root Rot of Greenhouse Tomatoes. 

An experiment was conducted to determine if selected chemical 
drench treatments could lessen the severity of Fusarium crown and 
root rot disease in the greenhouse tomato cultivar Ohio MR13. 
Plants were grown using peat bag culture techniques at H.E.S. 
Simcoe . Seedlings were started in seedling flats, then 
transplanted to transplant flats before planting in the peat bags. 
Upon final transplantation, the plants were either treated with 
water or inoculated with a spore suspension of the crown rot 
pathogen, Fusarium oxysporum f.sp. radicis-lycopersici (=FORL). 
One week following inoculation, and at monthly intervals until the 
end of the season, the plants were-treated with 100 mL volumes of 
the test chemicals. A total of 9 chemicals were used. At the end 
of the season, the plants were scored for the presence of cortical 
rotting at the base of the stem. 

Generally, the disease was severe within the greenhouse, even 
in plants which had not been inoculated. In the non-inoculated 
series, none of the chemical treatments gave significant control 
of the disease when measured by the percentage of plants showing 
cortical rot symptoms at the soil line compared to the water 
control. Non-inoculated plants did have significantly less 
disease, however, than the inoculated plants (29.5% Versus 59.1% 
overall). Within the inoculated plants, however, drench treatment 
with the fungicide imazalil (100 ppm ai) , resulted in significantly 
less disease than when plants were left untreated but were 
inoculated (Table 22). 

fi 
the development of Fusarium crown and root rot in Ohio. MR13 
greenhouse tomato. 

Percentaue of Plants with Cortical Rot 
Chemical Inoculation 

+FORL 
Benomyl 0.5 91.5 
Benomyl 1.0 83.25 
Sumagic 0.125 ppm 83.25 
Water 83.0 
Truban 1 66.25 
Sumagic 0.0125 ppm 58.0 
Paclobutrazol 1 ppm 41.5 
Imazalil 250 ppm 41.5 
Imazalil 100 m m  24.75* 

*= significantly different from the water control (P=.05) 
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