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MICHIGANIONTARIO SUGARBEET
RESEARCH SUMMARY RESULTS - 2006
THE DEVELOPMENT OF PEST MANAGEMENT STRATEGIES FOR INSECT AND
PLANT DISEASE IN SUGARBEETS - 2006
Dr. Ron Pitblado
University of Guelph Ridgetown Campus
The following are research results conducted for the production benefit of the Sugarbeet growers
of Ontario and Michigan. My complete research abstracts are available through the Ontario
Sugarbeet Grower's Association board office and the research department at Michigan Sugar Co.

RHIZOCTONIA CROWN ROT
A number of trials were conducted in cooperation with the research department of Michigan
Sugar and in particular Lee Hubbell.
Lee provided a contact person from Beta Seeds in Idaho, Steve Kober that could supply
Rhizoctonia inoculum to be used in the test plots at the Ridgetown site. The source culture was
named 208-423-4648, the R9 strain. The results that follow are trials conducted with this strain
used as the inoculum source under artificial conditions. On the of the findings that was observed
but not mentioned is that plant resistance in sugarbeet cultivars is not expressed until the plant is
8 weeks old. It was not then surprising that so many of the sugarbeet plants died when the
inoculum was placed in furrow, thus infecting the sugarbeet plant as the plant emerged BEFORE
the resistance mechanism apparently had a chanced in expressing its resistance characteristics.
The 12 sugarbeet varieties that were tested were part of a larger cultivar evaluation test protocol
conducted by Lee Hubbell at Michigan Sugar Company.

TITLE:

SCREENING SUGARBEET CULTIVARS FOR RESISTANCE TO
RHIZOCTONIA CROWN ROT - 2006

CONCLUSIONS: The most resistant sugarbeet cultivars to the effects of Rhizoctonia Crown Rot were
cultivars #5 and 8. The most susceptible were cultivars #I 1 and 3. The order of resistance from the highest
to lowest were determined to be cultivars 5, 8, 10, 2, 1, 12,4, 9, 6, 7, 3 and 11. None of the sugarbeet
cultivars had levels of resistance high enough to defend against a high inoculum immediately during the
germkation and emergence stage. Cultivars began to exhibit their greatest resistance capabilities however
at the 2-4 leaf stage.
TITLE:

BROADCAST vs. BAND APPLICATIONS OF FUNGICIDES FOR THE
CONTROL OF RHIZOCTONIA CROWN ROT IN SUGARBEETS-2006

CONCLUSIONS: QUADRIS 250EC applied either as a band or as a broadcast application at the higher
rate tested at 1.1Liha provided the highest level of Rhizoctonia crown rot control in sugarbeets. The lower
rate of QUADRIS 250EC applied as a broadcast was the least effective. HEADLINE 250EC reduced the
degree of Rhizoctonia but as not as effective as the equivalent rates of QUADRIS.
TITLE:

CONTROL OF RHIZOCTONIA CROWN ROT IN SUGARBEETS - 2006

CONCLUSIONS: The in-furrow spray applications of both QUADRIS 250EC and HEADLINE 250EC
caused some injury to the emerging sugarbeet seedling while the foliar applications at the 2-4 and 6-8 leaf
stages no injury was noted. QUADRIS 250EC provided a higher level of Rhizoctonia Crown Rot control
than HEADLINE 250EC, while both fungicides gave significantly higher control ratings than the untreated
control.

CERCOSPORA LEAF SPOT
TITLE:

CONTROL OF CERCOSPORA LEAF SPOT USING REGISTERED
FUNGICIDES IN SUGARBEETS-2006

CONCLUSIONS: HEADLINE 250EC and SENATOR 70WP were the most effective fungicides for the
control of Cercospora leafspot in sugarbeets. There did not appear to be any level of resistance of the
disease to the fungicide SENATOR 70WP. All the other fungicides including MANZATE 250DF,
PENCOZEB 80WP, POLYRAM DF, KOCIDE 101, KOCIDE 2000 and PARASOL were significantly
less effective in controlling Cercospora on sugarbeets. Of the copper based materials KOCIDE.2000 was
the most consistent followed by PARASOL and then KOCIDE 10 1. None of the ethylene bisdithiocarbamate fungicides (mancozeb and metiram - MANZATE 250DF, PENCOZEB 80WP,
POLYRAM DF) were very effective in controlling Cercospora leaf spot in sugarbeets.
PLANT GROWTH PROMOTERS
TITLE:

EFFECT OF ENDOFINE ON THE GROWTH AND VIGOUR OF SUGARBEETS

- 2006

CONCLUSIONS: Sugarbeet emergence and plant vigour ratings were not influenced with the addition of
either growth promoting organisms UW3 & 4 and ENDOFINE the natural endophytic fungus, Clonostaclzys
I-osea.

TITLE:

USE OF IN-FURROW AND SEED TREATMENTS OF ENDOFINE AND UW3&4
ORGANISMS FOR THE CONTROL OF RHIZOCTONIA CROWN ROT IN
SUGARBEETS

CONCLUSIONS: Sugarbeet seeds treated with either of the growth promoting organisms UW3&4 and
ENDOFINE, increased the sugarbeet plant vigour and had the highest plant stand counts compared with
lower plant vigour ratings when both of these treatments were applied in-furrow. Neither organism had any
effect on the number of dead sugarbeet plants caused by Rhizoctonia solani.
TITLE :

EVALUATION OF PGR ORGANISMS IN SUGARBEETS- 2006

CONCLUSIONS: Each of the stress related treatments including the addition of fertilizer near the
emerging sugarbeet seed, the lack of any fertilizer for seed emergence and the use of a herbicide DUAL I1
Mag had no effect on the emergence of sugarbeets where no seed treatments were applied. In each case
with the addition of either growth promoting organisms UW3 & 4 and ENDOFINE the natural endophytic
fungus, Clonostachys rosea there was a significant reduction in the plant stand of sugarbeets early in the
season. However none of this early, slowing of seedling emergence, created conditions of poor vigour
ratings or where there any negative effects on sugarbeet yields.

RHIZOMANIA SURVEY OF ONTARIO SUGARBEET REGION - 2006
A project in collaboration with Janice LeBoeuf, OMAFRA Vegetable specialist, was conducted by
collecting soil samples from almost 100 field locations across the sugarbeet growing region in Ontario. The
soil was potted and sugarbeets seeded until they where in the 4 leaf seedling stage. The seedlings were
removed and sent to the AGdia Laboratory in Indiana for Rhizomania ELISA analysis.

RESULTS: All 100 of the field's samples came back negative for the presence of Rhizomania. This is the
first reported comprehensive survey and analysis of the Rhizomania disease of dugarbeets in southwestern
Ontario.
Plant samples grown in the greenhouse in pots with soil sampled throughout the sugarbeet growing regions
of Ontario. Seedlings were grown to the size shown and sent for analysis for Rhizomania.

Ralph Fogg identifying sugarbeet plants showing symptoms of Rhizomania in Michigan

FIELD SURVEY OF SUGARBEET CYST NEMATODES IN ONTATIO - 2006
Thirty sugarbeet fields were sampled around July 4thwith the assistance of Janice LeBoeuf, OMAFRA
extension specialist. Roots were visually inspected for the presence of nematodes looking particularly for
cysts.

RESUL'TS: There were no nematode cysts
detected on any of the sugarbeet roots
inspectec during the summer of 2006.

Smooth sugarbeet root with no nematode cysts
detected. on roots

CROP:

Sugar beet (Beta vulgaris L.) cvs

PEST:

Rhizoctonia Crown Rot, Rhizoctonia solani Kuhn

NAME AND AGENCY:
PITBLADO, R E
University of Guelph Ridgetown Campus, Ridgetown, Ontario, NOP 2C0
Tel:
(519) 674-1605
Fax: (519) 674-1600
E-mail: rpitblad(ci!rid~etownc.uo~uelph.ca
TITLE:

SCREENING SUGARBEET CULTIVARS FOR RESISTANCE TO
RHIZOCTONIA CROWN ROT - 2006

METHODS: Sugarbeets were planted at the research station in Ridgetown on April 20, 2006. Plots were
four rows, 7 m in length spaced 0.75 cm apart, replicated four times in a randomized complete block
design. Each of the four rows was artificially inoculated using the US strain at a rate of 6-1 2 glrow at
different stages of plant growth. The inoculum was grown on wheat grain kernels infected with
Rhizoctonia solani that had been grown in sterile bottles in the laboratory. The infected kernels were
sprinkled along the length of each row to encourage a level of disease infection for this trial. Row 1 was
inoculated in furrow on April 20 at time of planting. Row 2 was inoculated on May 11 at the 2-4 leaf stage.
Row 3 was inoculated on May 19 at row closure while row 4 of each plot was not inoculated at all.
Sugarbeet cultivars were provided by the Michigan Sugarbeet Company research department and planted
under a code numbering system of Cultivar 1 to 12.
Assessments were conducted by counting the number of surviving plants on May 15 and June 9, Plant
vigour ratings on August 4 and 30 and sugarbeet yields providing both beet numbers per 2m of row and
harvest weights per row on October 26. A summary chart was developed to compare each sugarbeet
cultivar to determine the relative resistance to Rhizoctonia Crown Rot. Results were analysed using the
Duncan's multiple range test (P I 0.05).

RESULTS:

Data are presented in Tables 1-7.

CONCLUSIONS: The most resistant sugarbeet cultivars to the effects of Rhizoctonia Crown Rot were
cultivars #5 and 8. The most susceptible were cultivars #11 and 3. The order of resistance from the highest
to lowest were determined to be cultivars 5, 8, lO,2, 1, 12,4, 9, 6, 7, 3 and 11. None of the sugarbeet
cultivars had levels of resistance high enough to defend against a high inoculum immediately during the
germination and emergence stage. Cultivars began to exhibit their greatest resistance capabilities however
at the 2-4 leaf stage.

Table 1. Plant counts across 4 row treatments on May 15
# of Surviving Plants

Soybean
Cultivars

Row 1

Row 2

Cultivar # 1

28.0 ab

Cultivar #2

24.0 abc

Cultivar #3

19.8 c

Cultivar #4

21.0 bc

Cultivar #5

31.0 a

Cultivar #6

29.8 a

Cultivar #7

30.0 a

Cultivar #8

27.8 ab

Cultivar #9

25.5 abc

Cultivar #10

27.0 abc

Cultivar # 1 1

24.3 abc

Cultivar # 12

27.8 ab

ANOVA Ps0.05
ns
Coefficient of Variation (%)

s
17.9

Row 3

Row 4

Total

ns

ns

ns

*These values are the means of four replications. Numbers within a column followed by the same small
letter are not significantly different according to a Duncan's Multiple Range Test (Ps0.05).
Inoculation timing: Row 1 - in-furrow, Row 2 - 2-4 leaf stage, Row 3 - row closure, Row 4 - not inoculated
control.

I

Table 2. Plant counts across 4 row treatments on June 9
# of Surviving Plants
-

Soybean
Cultivars

Row1

----

Row 2

-

-

Row 3

Row 4

Total

Cultivar # 1
Cultivar #2
Cultivar #3
Cultivar #4
Cultivar #5
Cultivar #6
Cultivar #7
Cultivar #8
Cultivar #9
Cultivar # 10
Cultivar #11
Cultivar #12
-

ANOVA Ps0.05
ns
Coefficient of Variation (%)

ns

ns

ns

-

-

ns

*These values are the means of four replications. Numbers within a column followed by the same small
letter are not significantly different according to a Duncan's Multiple Range Test (Ps0.05).
Inoculation timing: Row 1 - in-furrow, Row 2 - 2-4 leaf stage, Row 3 - row closure, Row 4 - not inoculated
control

Table 3. Plant vigour ratings on August 4
Plant Vigour Ratings (0-10)
Soybean
Cultivars

Row1

'

Row 2

Row 3

Row 4

Average

ns

ns

ns

ns

Cultivar # 1
Cultivar #2
Cultivar #3
Cultivar #4
Cultivar #5
Cultivar #6
Cultivar #7
Cultivar #8
Cultivar #9
Cultivar #10
Cultivar # 1 1
Cultivar # 12
ANOVA P50.05
ns
Coefficient of Variation (%)

*These values are the means of four replications. Numbers within a column followed by the same small
letter are not significantly different according to a Duncan's Multiple Range Test (Ps0.05).
Inoculation timing: Row 1 - in-furrow, Row 2 - 2-4 leaf stage, Row 3 - row closure, Row 4 - not inoculated
control
I/
Plant Vigour Rating (0-10) 0 indicates plant row is poor either in the number of surviving plants or plant
growth has been restricted due to the effects of Rhizoctonia Crown Rot, 10 - plants are filled in and healthy

Table 4. Plant vigour ratings on August 30
Plant Vigour Ratings (0-10)
Soybean
Cultivars

Row 1

'

Row 2

Row 3

Row 4

Average

Cultivar #1

2.5 abc*

8.3 a

10.0 a

10.0 a

7.7 a

Cultivar #2

2.3 abc

9.5 a

9.8 a

10.0 a

7.9 a

Cultivar #3

1.5 bc

7.5 a

10.0 a

10.0 a

7.3 a

Cultivar #4

2.5 abc

7.5 a

9.8 a

10.0 a

7.5 a

Cultivar #5

2.5 abc

9.0 a

10.0 a

10.0 a

7.9 a

Cultivar #6

1.3 c

6.5 a

9.0 a

10.0 a

6.7 a

Cultivar #7

1.0 c

7.8 a

9.3 a

10.0 a

7.0 a

Cultivar #8

1.0 c

9.0 a

10.0 a

10.0 a

7.5 a

Cultivar #9

2.0 bc

9.0 a

9.8 a

10.0 a

7.7 a

Cultivar #10

3.0 ab

9.3 a

10.0 a

9.8 a

8.0 a

Cultivar #1 1

1.3 c

7.8 a

9.5 a

10.0 a

7.2 a

Cultivar #12

3.8 a

8.3 a

9.8 a

10.0 a

8.0 a

ns

ns

ns

ns

ANOVA Ps0.05
s 46.2
Coefficient of Variation (%)

*These values are the means of four replications. Numbers within a column followed by the same small
letter are not significantly different according to a Duncan's Multiple Range Test (Ps0.05).
Inoculation timing: Row 1 - in-furrow, Row 2 - 2-4 leaf stage, Row 3 - row closure, Row 4 - not inoculated
control
I/
Plant Vigour Rating (0-10) 0 indicates plant row is poor either in the number of surviving plants or plant
growth has been restricted due to the effects of Rhizoctonia Crown Rot, 10 - plants are filled in and healthy

Table 5. Total number of sugarbeet harvested on October 26
Total number sugarbeets harvested
Soybean
Cultivars

Row 1

Row 2

Row 3

Row 4

Total

Total # of
dead plants
October 26

Cultivar # 1

12 a-d

Cultivar #2

9 cd

Cultivar #3

10 cde

Cultivar #4

15 ab

Cultivar #5

12 a-d

Cultivar #6

16 a

Cultivar #7

14 abc

Cultivar #8

7d

Cultivar #9

16 a

Cultivar #10

9 bcd

Cultivar #11

17 a

Cultivar #12

17 a

ANOVA P50.05
ns
Coefficient of Variation (%)

ns

ns

ns

ns

s
29.4

*These values are the means of four replications. Numbers within a column followed by the same small
letter are not significantly different according to a Duncan's Multiple Range Test (Ps0.05).
Inoculation timing: Row 1 - in-furrow, Row 2 - 2-4 leaf stage, Row 3 - row closure, Row 4 - not inoculated
control

Table 6. Total yield per row, harvested on October 26
Yield kglrow
Soybean
Cultivars

Row 1

Row 2

Row 3

Row 4

Total

Cultivar #1

34.8 abc

Cultivar #2

35.1 abc

Cultivar #3

32.3 bc

Cultivar #4

36.9 abc

Cultivar #5

39.6 ab

Cultivar #6

31.7 bc

Cultivar #7

32.0 bc

Cultivar #8

42.8 a

Cultivar #9

37.9 abc

Cultivar #10

38.7 abc

Cultivar #I 1

30.5 c

Cultivar #12

33.0 bc

ANOVA P20.05
ns
Coefficient of Variation (%)

ns

ns

ns

s
13.9

*These values are the means of four replications. Numbers within a column followed by the same small
letter are not significantly different according to a Duncan's Multiple Range Test (P50.05).
Inoculation timing: Row 1 - in-furrow, Row 2 - 2-4 leaf stage, Row 3 - row closure, Row 4 - not inoculated
control

Table 7. Summary, total of 4 treated rows -Ratings per assessment - lowest numbers represent highest
levels of resistance to Rhizoctonia Crown Rot in the 12 sugarbeet cultivars tested.

Soybean
Cultivars
Cultivar # 1
Cultivar #2
Cultivar #3
Cultivar #4
Cultivar #5
Cultivar #6
Cultivar #7
Cultivar #8
Cultivar #9
Cultivar #10
Cultivar # 1 1
Cultivar #12

1

2

3

4

5a

5b

6

TOTAL

FINAL

RATINGS

RANKINGS

CROP:

Sugar beet (Beta vulgaris L.) cv. Crystal 963

PEST:

Rhizoctonia Crown Rot, Rhizoctonia solani Kuhn

NAME AND AGENCY:
PITBLADO, R E
University of Guelph Ridgetown Campus, Ridgetown, Ontario, NOP 2C0
Fax: (519) 674-1600
E-mail: rpitblad(~ridaetownc.uo~uelph.ca
Tel:
(519) 674-1605
TITLE:

BROADCAST vs. BAND APPLICATIONS OF FIJNGICIDES FOR THE
CONTROL OF RHIZOCTONIA CROWN ROT IN SUGARBEETS-2006

MATERIALS: HEADLINE 250EC (pyraclostrobin), QUADRIS 250SC (azoxystrobin).
METHODS: Sugarbeets were planted at the research station in Ridgetown, on April 19, 2006. Plots were
four rows, 7 m in length spaced 0.75 cm apart, replicated four times in a randomized complete block
design. The plot was artificially inoculated on April 18 prior to seeding with wheat grain kernels infected
with Rhizoctonia solani that had been grown in sterile bottles in the laboratory, Guelph race. The infected
kernels were broadcast over each plot to encourage a level of disease infection for this trial. The broadcast
and band applications of QUADRIS 250EC and HEADLINE 250EC were sprayed over the rows a month
later on May 22 using a specialized small plot research C 0 2 sprayer with a single nozzled hand-held boom
applymg 200Lha of spray mixture.
Assessments were conducted by counting the number of dead plants caused by Rhizoctonia Crown Rot on
June 19, July 20, August 1, 15 and 31, reporting the total number of dead plants in Table 1 and a
Rhizoctonia Control Rating based on a scale of 0-10 where 0 means all plants dead due to this disease
while 10 indicates all plants alive and not affected by this disease on August 4 and 30.
Results were analysed using the Duncan's multiple range test (PL 0.05).
RESULTS:

Data are presented in Table 1.

CONCLUSIONS: QUADRIS 250EC applied either as a band or as a broadcast application at the higher
rate tested at 1.1 L/ha provided the highest level of Rhizoctonia crown rot control in sugarbeets. The lower
rate of QUADRIS 250EC applied as a broadcast was the least effective. HEADLINE 250EC reduced the
degree of Rhizoctonia but as not as effective as the equivalent rates of QUADRIS.

Table 1. Effect of fungicides applied one month after seeding for the control of Rhizoctonia crown rot in
sugarbeets.
Total # of
Dead
Plants

Treatments
Rate
Productha

Rhizoctonia Control
Ratings
(0-10) ' I

Application

Aug. 4

Aug. 30

QUADRIS 250SC

Broadcast

4.3 c

4.3 c

QUADRIS 250SC

Broadcast

7.5 ab

6.8 ab

HEADLINE 250EC

Broadcast

5.5 bc

4.1 c

HEADLINE 250EC

Broadcast

5.8 bc

6.0 abc

QUADRIS 250SC

Band

6.5 abc

6.1 abc

QUADRIS 250SC

Band

8.9 a

7.8 a

HEADLINE 250EC

Band

7.0 abc

6.0 abc

HEADLINE 250EC

Band

7.0 abc

5.3 bc

5.8 bc

4.3 c

s
26.0

s
25.5

Control
ANOVA Pi0.05
Coefficient of Variation (%)

ns

*These values are the means of four replications. Numbers within a column followed by the same small
letter are not significantly different according to a Duncan's Multiple Range Test (Ps0.05).
11
Rhizoctonia Control Ratings (0-10); 0- plants in poor health, 10- plants are very vigorous and growing
well.

CROP:

Sugar beet (Beta vulgaris L.) cv. Crystal 963

PEST:

Rhizoctonia Crown Rot, Rhizoctonia solani Kuhn

NAME AND AGENCY:
PITBLADO, R E
University of Guelph Ridgetown Campus, Ridgetown, Ontario, NOP 2C0
Tel:
(519) 674-1 605
Fax: (519) 674-1600
E-mail: mitblad@,rid~etownc.uoriuelph.ca
TITLE:

CONTROL OF RHIZOCTONIA CROWN ROT IN SUGARBEETS - 2006

MATERIALS: HEADLINE 250EC (pyraclostrobin), QUADRIS 250SC (azoxystrobin).
METHODS: Sugarbeets were planted at the research station in Ridgetown, on May 5, 2006. Plots were
two rows, 7 m in length spaced 0.75 cm apart, replicated four times in a randomized complete block
design. The in-furrow spray applications were directed over the seed and then covered on May 5 using a
specialized small plot research C 0 2 sprayer with a single nozzled hand-held boom applymg 200L1ha of
spray mixture. Spray applications were applied over the planted row in a 15 cm band on June 5 for the 2-4
leaf stage and on June 13 at the 6-8 leaf stage. Assessments were conducted by counting the number of
emerged plants on May 20, counting the number of dead plants caused by Rhizoctonia solani on June 20,
July 20, August 1, 15 and 3 1 with the total number of dead plants totalled in the report and a visual rating
of the plot for Rhizoctonia Crown Rot on August 4 and 30. Results were analysed using the Duncan's
multiple range test (P< 0.05).
RESULTS:

Data are presented in Table 1.

CONCLUSIONS: The in-furrow spray applications of both QUADRIS 250EC and HEADLINE 250EC
caused some injury to the emerging sugarbeet seedling while the foliar applications at the 2-4 and 6-8 leaf
stages no injury was noted. QUADRIS 250EC provided a higher level of Rhizoctonia Crown Rot control
than HEADLINE 250EC, while both fungicides gave significantly higher control ratings than the untreated
control.

Table 1. Effect of fungicides applied at different timings for the control of Rhizoctonia crown rot in

Total

Treatments
Rate
Product

Emerg.
Counts
Application

# Dead

Plants

May 20

Rhizoctonia Control
Rating (0-10) "
Aug. 4

Aun. 30

QUADRIS 250SC

4 m1/100 m
of row

In Furrow

4.8 de

8.5 ab

QUADRIS 250SC

8 m11100 m
of row

In Furrow

3.8 e

9.0 a

HEADLINE 250EC

4 mV1OO m
of row

In Furrow

7.8 b-e

7.3 a-d

HEADLINE 250EC

8 m11100 m
of row

In Furrow

12.0 abc

6.0 cde

QUADRIS 250SC

6-8 Leaf

85.5 a

7.8 b-e

6.8 bcd

QUADRIS 250SC

6-8 Leaf

80.8 a

4.5 de

7.8 abc

6-8 Leaf

63.3 abc

9.8 a-d

4.0 e

HEADLINE 250EC

6-8 Leaf

85.5 a

13.8 a

6.0 cde

QUADRIS 250SC

2-4 Leaf

82.5 a

6.5 cde

4.0 e

QUADRIS 250SC

2-4 Leaf

85.3 a

6.8 cde

7.5 a-d

HEADLINE 250EC

2-4 Leaf

75.3 ab

11.3 abc

7.0 a-d

2-4 Leaf

75.5 ab

12.0 abc

5.5 cde

71.5 abc

13.3 ab

5.3 de

s
23.9

s
40.4

HEADLINE 250EC

HEADLINE 250EC

0.5 Liha

1.1 Liha

Control
ANOVA P50.05
Coefficient of Variation (%)

s
10.6

s
21.1

*These values are the means of four replications. Numbers within a column followed by the same small
letter are not significantly different according to a Duncan's Multiple Range Test (P50.05).
I/
Rhizoctonia Crown Rot Disease Ratings (0-1 0); 0- plants in poor health, 10- plants are very vigorous
and growing well.

CROP:

Sugar beet (Beta vulgaris L.) cv. Crystal 963

PEST:

Cercospora leafspot, Cercospora beticola, Sacc.

NAME AND AGENCY:
PITBLADO, R E
University of Guelph Ridgetown College, Ridgetown, Ontario, NOP 2C0
Tel:
(519) 674-1605
Fax: (519) 674-1600
E-mail: rpitblad@ridgetownc.uoguelph.ca
TITLE:

CONTROL OF CERCOSPORA LEAF SPOT USING REGISTERED
FUNGICIDES IN SUGARBEETS-2006

MATERIALS: SENATOR 70WP (thiophanate-methyl), HEADLINE 250EC (pyraclostrobin),
MANZATE 250DF (mancozeb), PENNCOZEB 80WP (mancozeb), POLYRAM DF (metiram), KOCIDE
101, 2000 (copper hydroxide), PARASOL WP (50% copper equivalent as copper hydroxide)
METHODS: Sugarbeets were planted at the research station in Ridgetown on April 19, 2006. Four row
plots were established, 7m in length with rows spaced 0.75m apart, replicated four times in a randomized
complete block design. The foliar applications were applied using a specialized small plot research C 0 2
sprayer with a three nozzled hand-held boom apply~ng200L/ha of spray mixture. Three rows per treatment
were sprayed with one unsprayed row between plots. Spray applications were applied on July 1 1, August
3, 9 and 15. Foliar disease assessments were made on August 4, 14, 18 and 30 by rating the level of
disease control between 0-10 with 0 indicating no control and the plants severely spotted while 10
indicated high levels of control with no leaf spots being noted. Results were analysed using the Duncan's
multiple range test (Pg 0.05).
RESULTS:

Data are presented in Table 1.

CONCLUSIONS: HEADLINE 250EC and SENATOR 70WP were the most effective fungicides for the
control of Cercospora leafspot in sugarbeets. There did not appear to be any level of resistance of the
disease to the fungicide SENATOR 70WP. All the other fungicides including MANZATE 250DF,
PENCOZEB 80WP, POLYRAM DF, KOCIDE 101, KOCIDE 2000 and PARASOL were significantly
less effective in controlling Cercospora on sugarbeets. Of the copper based materials KOCIDE 2000 was
the most consistent followed by PARASOL and then KOCIDE 101. None of the ethylene bisdithiocarbarnate fungicides (mancozeb and metiram - MANZATE 250DF, PENCOZEB 80WP,
POLYRAM DF) were very effective in controlling Cercospora leaf spot in sugarbeets.

Foliar Disease Ratings (0-10)"
Treatments

Rate
Productiha

Aug. 4

Aug. 14

Aug. 18

SENATOR 70WP

8.0 abc*

7.3 abc

SENATOR 70WP

8.3 abc

7.5 abc

HEADLINE 250EC

9.0 ab

7.8 ab

HEADLINE 250EC

7.8 a-d

8.3 a

MANZATE 250DF

6.5 de

6.9 abc

PENNCOZEB 80WP

7.5 bcd

6.6 abc

POLYRAM DF

5.3 ef

6.5 bc

KOCIDE 101

7.0 cd

5.9 c

KOCIDE 2000

8.3 abc

7.6 ab

PARASOL WP

9.1 a

5.9 c

CONTROL

5.0 f

6.6 abc

ANOVA Ps0.05
Coefficient of Variation (%)

s
12.6

s
14.3

s
14.9

Aug.30

s
13.3

*These values are the means of four replications. Numbers within a column followed by the same small
letter are not significantly different according to a Duncan's Multiple Range Test (Ps0.05).
I ' Foliar Disease Ratings (0-10). 0- extremely poor control, significant lesions with considerable blackening
of the foliage, 10- excellent disease control with few lesions

CROP:

Sugar beet (Beta vulgaris L.) cv. El 7

PEST:

Rhizoctonia Crown Rot, Rhizoctonia solani Kuhn

NAME AND AGENCY:
PITBLADO, R E, and B.M. GREENBERG
University of Guelph Ridgetown Campus, Ridgetown, Ontario, NOP 2C0
Tel:
(5 19) 674-1605
Fax: (519) 674-1600
E-mail: rpitblad@ridgetownc.uoguelph.ca
Department of Biology, University of Waterloo, Waterloo, Ontario, N2L 3G1
Tel:
(5 19) 888-4567
Fax:
(5 19) 746-0614
E-mail:
Greenber@,uwaterloo.ca
TITLE:

EFFECT OF ENDOFINE ON THE GROWTH AND VIGOUR OF SUGARBEETS

- 2006

MATERIALS: UW 3, UW 4 (growth promoting bacterial organisms),ENDOFINE (a natural endophyte,
Clonostachys rosea, Sutton et al.)

METHODS: Dr. Greenberg at the University of Waterloo has isolated a number of soil borne bacterial
organisms that have shown a range of growth promoting capabilities in plants used in soil remediation
projects. The trial was developed to determine what effects two of these phytoremediation (PR) organisms,
UW3 and UW4, have on the growth and vigour of sugarbeets. Similarly Dr. John Sutton at the University
of Guelph has identified a natural endophytic fungus, Clonostacl~ysrosea, and made available
commercially through Adjuvants Plus as ENDOFINE. Sugarbeet seeds were treated on May 4 with
ENDOFINE and on May 3 with UW3 and UW4. All UW3 and UW4 treated seeds were treated at the
University of Waterloo laboratory in the fashion used at this laboratory and delivered to Ridgetown campus
for evaluation. Seeding in the field was on May 5 using a commercial seeder, two-row plots, 7m in length
with rows spaced 0.75m apart, replicated four times in a randomized complete block design. The in-hrrow
treatments were applied by hand at time of seeding on May 5 with the emergence application made on May
22. Assessments were taken on May 17 with vigour ratings on August 4. Results were analysed using the
Duncan's multiple range test (P I 0.05).
RESULTS:

Data are presented in Table 1.

CONCLUSIONS: Sugarbeet emergence and plant vigour ratings were not influenced with the addition of
either growth promoting organisms UW3 & 4 and ENDOFINE the natural endophytic fungus, Clonostachys
rosea.

Table 1. Field assessments of sugarbeet emergence and plant vigour using UW 3 & 4 and ENDOFINE
prowth promoting organisms.
Plant Vigour Ratings (0-10)
Rate

Timing

# plants per row

I1

May 17

June 19

Treatments

ENDOFINE+
Talc

0.88 glkg
7.92 g k g

Seed Treat.

ENDOFINE

8.8 g/kg

Seed Treat.

ENDOFINE+
water

0.88 g/kg
22 ml/kg

Seed Treat.

ENDOFINE+
water

8.8 g k g
22 mVkg

Seed Treat.
Seed Treat.

ENDOFINE+
water

0.25~1m~
78 ml/m2

In-furrow

ENDOFINE+
water

2.5 g/m2
78 ml/m2

In-furrow

ENDOFINE+
water

2.5 g/m2
78 ml/m2

Emergence

Control - hand
planted
Controlmachine
planted
-

ANOVA
Ps0.05
Coefficient of
Variation (%)

ns

ns

*These values are the means of four replications. Numbers within a column followed by the same small
letter are not significantly different according to a Duncan's Multiple Range Test (P50.05).
" Plant Vigour Ratings (0-10); 0 indicates plants are in extremely poor health while a rating of 10 indicates
the plant is very health and dark green.

CROP:

Sugar beet (Beta vulgaris L.) cv. E l 7

PEST:

Rhizoctonia Crown Rot. Rhizoctonia solani Kuhn

NAME AND AGENCY:
PITBLADO, R E, and B.M. GREENBERG
University of Guelph Ridgetown Campus, Ridgetown, Ontario, NOP 2C0
Tel:
(519) 674-1 605
Fax: (5 19) 674-1600
E-mail: rpitblad@ridgetownc.uoguelph.ca
Department of Biology, University of Waterloo, Waterloo, Ontario, N2L 3G1
Tel:
(5 19) 888-4567
Fax:
(519) 746-0614
E-mail:
Greenber(duwaterloo.ca
TITLE:

USE OF IN-FURROW AND SEED TREATMENTS OF ENDOFINE AND UW3&4
ORGANISMS FOR THE CONTROL OF RHIZOCTONIA CROWN ROT IN
SUGARBEETS

MATERIALS: UW 3, UW 4 (growth promoting bacterial organisms),ENDOFINE (a natural endophyte,
Clonostachys rosea, Sutton et al.), QUADRIS 250EC (azoxystrobin)

METHODS: Dr. Greenberg at the University of Waterloo has isolated a number of soil borne bacterial
organisms that have shown a range of growth promoting capabilities in plants used in soil remediation
projects. The trial was developed to determine what effects two of these phytoremediation (PR) organisms,
UW3 and UW4, have on controlling the soil borne fungal organism Rhizoctonia solani in sugarbeet
production. Similarly Dr. John Sutton at the University of Guelph has identified a natural endophytic
fungus, Clonostachys rosea, and made available commercially through Adjuvants Plus as ENDOFINE.
Sugarbeet seeds were treated on May 4 with ENDOFINE and on May 3 with UW3 and UW4. All UW3
and UW4 treated seeds were treated at the University of Waterloo laboratory in the fashion used at this
laboratory and delivered to Ridgetown campus for evaluation. Seeding in the field was on May 5 using a
commercial seeder, two-row plots, 7m in length with rows spaced 0.75m apart, replicated four times in a
randomized complete block design. The in-furrow treatments were applied by hand at time of seeding on
May 5.The disease organism Rhizoctonia solani, Guelph culture, was spread over each row on April 18
prior to seeding. Assessments were taken on June 1 and June 19 for emergence and early plant vigour and
on July 20, August 1, 15 and 31 counting the number of dead plants from infections of Rhizoctonia and
totalled in the results. Results were analysed using the Duncan's multiple range test (Ps 0.05).
RESULTS:

Data are presented in Table 1

CONCLUSIONS: Sugarbeet seeds treated with either of the growth promoting organisms UW3&4 and
ENDOFINE, increased the sugarbeet plant vigour and had the highest plant stand counts compared with
lower plant vigour ratings when both of these treatments were applied in-furrow. Neither organism had any
effect on the number of dead sugarbeet plants caused by Rlzizoctonia solani.

Table 1. Field assessments of sugarbeet emergence, plant vigour and numbers of dead plants caused by
Rhizoctonia crown rot using the UW 3 & 4 and ENDOFINE growth promoting organisms.
Rate

Timing

Emerge.

Stand Cts

June 1

June 19

Treatments

Plant Vigour Total #
Ratings
Dead Plts
Aug 4

ENDOFINE+
Talc

Seed Treat.

8.6 ab

ENDOFINE

Seed Treat.

8.3 abc

ENDOFINE+
water

Seed Treat.

8.4 ab

ENDOFINE+
water

Seed Treat.

8.0 abc

UW3&UW4

Seed Treat.

7.8 abc

ENDOFINE+
water

In-furrow

7.0 bc

ENDOFINE+
water

In-furrow

6.6 bc

QUADRIS
250EC

In-furrow

9.5 a

Control - hand
planted

6.9 bc

Controlmachine
planted

6.3 c

ANOVA Ps0.05
Coefficient of Variation (%)

ns

ns

s
15.9

*These values are the means of four replications. Numbers within a column followed by the
same small letter are not significantly different according to a Duncan's Multiple Range Test
(P<0.05).
1/

Plant Vigour Ratings (0-10); 0 indicates plants are in extremely poor health while a rating of
10 indicates the plant is very health and dark green.

ns

CROP:

Sugar beet (Beta vulgaris L.) cv. El 7

PEST:

Rhizoctonia Crown Rot, Rlzizoctonia solani Kuhn

NAME AND AGENCY:
PITBLADO, R E, and B.M. GREENBERG
University of Guelph Ridgetown Campus, Ridgetown, Ontario, NOP 2C0
Tel:
(5 19) 674-1 605
Fax: (519) 674-1600
E-mail: rpitblad@ridgetownc.uoguelph.ca
Department of Biology, University of Waterloo, Waterloo, Ontario, N2L 3G1
Tel:
(519) 888-4567
Fax:
(519) 746-0614
E-mail: Greenber@,uwaterloo.ca
TITLE:

EVALUATION OF PGR ORGANISMS IN SUGARBEETS- 2006

MATERIALS: UW 3, UW 4 (growth promoting bacterial organisms),ENDOFINE (a natural endophyte,
Clonostaclzys rosea, Sutton et al.), DUAL 11 MAG (herbicide)
METHODS: Dr. Greenberg at the University of Waterloo has isolated a number of soil borne bacterial
organisms that have shown a range of growth promoting capabilities in plants used in soil remediation
projects. The trial was developed to determine what effects two of these phytoremediation (PR) organisms,
UW3 and UW4, have as seed treatments on the growth and vigour of sugarbeets. Similarly Dr. John Sutton
at the University of Guelph has identified a natural endophytic fungus, Clonostaclzys rosea, and made
available commercially through Adjuvants Plus as ENDOFINE. Sugarbeet seeds were treated on May 4
with ENDOFINE and on May 3 with UW3 and UW4. All UW3 and UW4 treated seeds were treated at the
University of Waterloo laboratory in the fashion used at this laboratory and delivered to Ridgetown campus
for evaluation. Seeding in the field was on May 4 using a commercial seeder, two-row plots, 7m in length
with rows spaced 0.75m apart, replicated four times in a randomized complete block design. The fertilizer
was applied at seeding on May 3 while the herbicide DUAL I1 Mag. was applied at a rate of 1.75 L
productha broadcast on May 22.
Assessments were taken by counting the number of emerged sugarbeet plants on May 23, June 5 with
vigour ratings on July 15 and Aug. 18. Sugarbeet yields were taken on October 25. Results were analysed
using the Duncan's multiple range test (Ps 0.05).
RESULTS:

Data are presented in Table 1

CONCLUSIONS: Each of the stress related treatments including the addition of fertilizer near the
emerging sugarbeet seed, the lack of any fertilizer for seed emergence and the use of a herbicide DUAL I1
Mag had no effect on the emergence of sugarbeets where no seed treatments were applied. In each case
with the addition of either growth promoting organisms UW3 & 4 and ENDOFINE the natural endophytic
fungus, Clonostaclzys rosea there was a significant reduction in the plant stand of sugarbeets early in the
season. However none of this early, slowing of seedling emergence, created conditions of poor vigour
ratings or where there any negative effects on sugarbeet ylelds.

Table 1. Field assessments of sugarbeet emergence, plant vigour and yields using UW 3 & 4 and
ENDOFINE growth promoting organisms.
Seed
Treatments

Rate

0.8 g k g
20 mlkg

CONTROL
UW3&4
ENDOFINE+
water

0.8 glkg
20 mlkg

CONTROL
UW3&4
ENDOFINE+
water

# plants per row

May 23

UW3&4
ENDOFWE+
water

Timing

0.8 glkg
20 mlkg

CONTROL

Fert.

44.5 c*

Fert.

46.3 c

Fert.

78.3 a

Not Fert.

56.8 bc

Not Fert.

42.5 c

Not Fert.

67.5 ab

Dual I1 Mag

42.0 c

Dual 11Mag

54.8 bc

Dual I1 Mag

72.5 ab

June 5

Plant Vigour Ratings
(0-10) "

Yield
kglplot

July 15

Oct. 25

Aug. 18

ANOVA Ps0.05
Coefficient of Variation (%)
*These values are the means of four replications. Numbers within a column followed by the same small
letter are not significantly different according to a Duncan's Multiple Range Test (P50.05).
1/

Plant Vigour Ratings (0-10); 0 indicates plants are in extremely poor health while a rating of 10 indicates
the plant is very health and dark green.

SEED CORN RESEARCH - FINAL REPORT
Dr. Ron Pitblado
University of Guelph Ridgetown Campus
Ian Nichols and Rob Danford, Weather Innovations Incorporated
December, 2006
EXECUTIVE SUMMARY
Seed corn yield and seed quality can be improved when adequate water and nutrients are
available to the crop roots. Even in years, such as in 2006, where many growers experienced
"excellent" weather conditions, it was demonstrated improved yields could be achieved through
irrigation. The use of timely irrigation especially around critical growing periods such as
tasselling showed promising results. It was however only through the use of a C-probe that
monitors soil moisture that growers can determine precise irrigation needs. In this year's trials a
period of two weeks without water resulted in a significant loss in seed corn yields. The timing of
irrigation after tasselling improved seed corn yield.
Soil moisture profiles were made available to fieldmen at two locations, one south of Harrow and
the other near Tillsonburg. In both locations there were 2-4 times where the soil moisture levels
resulted in considerable plant stress and based on similar graphs where yields were taken in
research plots, would likely result in a considerable loss in seed corn yields.
The authors have observed what is referred to as "effective" rainfall which results in considerably
less water available to plant roots than previously understood. Soil characteristics, that being the
ability of dry soils to repel water is a very real and practical reality in soil moisture
considerations.
For seed corn growers to maintain high yelds and seed quality, results of trials over the past
several years have shown remarkable benefits in crop production with the addition of small
amounts of water through irrigation at very specific times. The critical times are not only at
particular plant growth stages but also during periods of low soil water deficits that can be
observed through the use of a soil moisture probe called a C-probe. It will only be through the
use of instruments and practices of reacting to soil moisture deficits that the seed corn industry
will be able to maintain itself in Ontario.

IRRIGATION TIMING BASED ON CRITICAL GROWTH STAGES IN SEED CORN

A trial was conducted at the Ridgetown Campus to determine the significance of timing
irrigation based not on soil moisture but on critical growth stages. An early seed corn variety and
a late season variety were planted in 4-row plots, 7m in length, with row spacings of 0.75m,
replicated 4 times in a randomized complete block design using a commercial corn planter on
May 31,2006. Drip irrigation tape was placed along each of two rows per 4-row plot and
irrigated 7 or 14 days before tasselling and 7 or 14 days after tasselling and combinations in
between. The 14-day before tassel was irrigation on July 17 for 10 hrs, the 7 days before tassel
was irrigated on July 21 for 17 hrs and the 7 days after tasselling was irrigated on August 8 for 16
hours. Capacitance probes (C-Probes) were installed on June 9,2006 by Weather Innovations
Incorporated (WIN) in the second replicate block in each of the three irrigation regimes, Fig. 1.
Assessments were taken on the number of cobs, cob length, width and cob moisture at time of
harvest on October 6 for the late inbred and on September 25 on the early inbred. Yield was
taken by weighing cobs with and without husks, counting the number of kernels per cob, number
of rows, 100 seed wts and shelled corn yields. Results were analysed using the Duncan's multiple
range test (Ps 0.05).
Fig. 1. Drip tape along side of seed corn rows.

Installation of
soil moisture s
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Table 1. Late Seed corn evaluations
Late Inbred
Treatment

No irrigation
Irr. 14 days before tassel
Irr. 7 davs before tassel
Irr. 7 days after tassel
Irr 14 days before and
7 days after tassel
Irr. 14 days before tassel,
7 days before tassel and
7 davs after tassel
ANOVA Ps0.05
Coefficient of Variation (%)

I

# cobs

Length
(cm)

Width
(cm)

Cob %
Moisture

57.0 a*
52.3 a
59.3 a
53.3 a
57.8 a

142.3 a
145.3 a
147.5 a
145.0 a
147.8 a

45.3 a
45.5 a
45.5 a
45.5 a
45.3 a

30.4 a
30.4 a
31.0 a
30.1 a
30.3 a

59.0 a

150.3 a

45.8 a

31.0 a

@L_I

100 seed
wts

ns

I

*These values are the means of four replications. Numbers within a column followec by the same small
letter are not significantly different according to a Duncan's Multiple Range Test ( ~ ~ 0 . 0 5 ) .

Late Inbred
Yield
Husk On
(kg)

t

Yield
Husk Off
(kg)

#

#

kernels/
cob

rows/
cob

Yield
Shelled
Corn
bu/a

No irri ation
Irr. 14 davs before tassel
Irr. 7 days before tassel
Irr. 7 davs after tassel
Irr 14 days before and
7 davs after tassel
Irr. 14 days before tassel,
7 days before tassel and
7 days after tassel

ANOVA Ps0.05
Coefficient of Variation (%)
-1

*These values are the means of four replications. Numbers within a column followed by the same small
letter are not significantly different according to a Duncan's Multiple Range Test (P10.05).

Table 2. Early Seed corn evaluations
Early Inbred
Treatment

# cobs

Length
(cm)

I

Width
(cm)

Cob %
Moisture

i

No irrigation
Irr. 14 days before tassel
Irr. 7 days before tassel
Irr. 7 days after tassel
Irr 14 days before and
7 days after tassel
Irr. 14 days before tassel,
7 days before tassel and
7 days after tassel
ANOVA P ~ 0 . 0 5
Coefficient of Variation (%)

1

100 seed
wts (g)

93.0 a*
93.0 a
98.0 a
103.8 a
101 0 a
107.5 a

ns
J

*These values are the means of four replica ons. Numbers within a column followed by the same small
letter are not significantly different according to a Duncan's Multiple Range Test ( ~ ~ 0 . 0 5 ) .

Treatment
Husk On

Yield Shelled
Corn
bu/a

7.3 a
9.3 a

76.6 c
85.3 bc

Husk Off

I No irrigation
8923 abc
9074 abc

# tassels

7959 abc
8101 abc

Irr 14 days before and
7 davs after tassel
Irr. 14 days before tassel,
7 days before tassel and
7 da s after tassel
ANOVA P10.05
Coefficient of Variation (%)

?--

*These values are the means of four replications. Numbers within a column followed by the same small
letter are not significantly different according to a Duncan's Multiple Range Test (P10.05).

Fig. 2. Effect of irrigation schedules in seed corn - Ridgetown
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COMMENTS

The greatest gains in plant growth monitored by counting the number of emerged tassels, number
and length of cobs and yield monitored by cob weights with or without the husks and total
shelled corn yields was observed with multiple applications of irrigation. The single applications
before or after tasselling did not significantly improve seed corn growth or increase yelds. The
advantages in seed corn yields were more uniform in the early maturing seed corn variety than
the later season variety however this may only reflect on a season by season basis depending on
evapotranspiration and rainfall events.

+

Fig. 3. Rainfall events during the summer of 2006 in Ridgetown, and irrigation events,
July 17, 14- days before tasselling, July 22,7-days before tasselling and August 9,7-days after
tasselling
Rainfall Events - Ridgetown - 2006

Fig. 4. Soil moisture in Volume of Water Content % from the C-probe sensor at three depths of
10, 30 and 50cm depths. Treatment #5. Irrigation 14D Before+7D After tasselling. The second
graph is a summed graph of the three soil sensor depths.

14-days Before
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r

lW7

Fig. 5. Soil moisture in Volume of Water Content % from the C-probe sensor at three depths of
10,30 and 50cm depths - Control - No irrigation
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COMMENT:
The rainfall events were considered adequate by most growers this past year, where irrigation
was not felt necessary. The rainfall events where shown in Fig. 3. The period just prior to
tasselling is considered a critical growth interval where under minimal moisture stress the crop is
believed to result in maximum seed corn yields. Just prior to the first irrigation event under these
trial conditions rainfall occurred with a dry period lasting for a two week period before 4 major
rain events took place during the next two week period. A third irrigation application was applied
on August 9 which was followed by another two week dry period. Most growers would feel that
there would not be any benefit in applying water during any of the three experimental irrigation
events carried out in this trial around the time of crop tasselling.
Soil moisture was monitored during this critical growth period using a C-probe. Graphs are
presented either showing each of the soil depths monitored at 10, 30 and 50 cm depths or a
summed graph for ease of viewing the soil moisture data. The soil moisture in Fig. 5 represents
the moisture profile without the addition of irrigation. Prior to tasselling the soil moisture was
relatively high however just after tasselling the soil moisture profile dropped dramatically even
though many would have thought the rains around July 26-29 would have been adequate. In Fig.
4, the graph represents the soil moisture profile for treatment 5 where water was applied 14-days
before tasselling and 7 days after tasselling. It was noted that the soil moisture remained high
after tasselling due to irrigation in contrast to the sharp drying out of the soil at this critical stage
in the control plot.
The crop evaluations, Fig. 2 clearly indicate a significant benefit to multiple irrigation events
especially under treatments 5 and 6 regimes.
The results of this trial suggests that understanding both the soil moisture characteristics
demonstrated using the C-probe and at a critical growth stage will result in improved yield of
seed corn.

GROWER EVALUATION OF SOIL MOISTURE USING A C-PROBE

I wish to thank Guy McGonnan and his field staff for helping to identify the following producers
in the two geographic regions of Harrow and Tillsonburg
Growers names:
1. Harrow

2. Tillsonburg

fieldman:

Randy Clark
Joe McGorrnan

grower:
fieldman:

Eric Van Moerkerke
Tom Davison

grower:

SOIL MOISTURE - Harrow
Fig. 6 . Soil moisture at the Harrow seed corn site, monitored at the 10, 30 and 50 cm depths

Soil moisture at the Harrow seed corn site resented in a single line summed m a ~ h

-

Rainfall Events Harrow - 2006

COMMENT

Even though the season was considered favourable in view of rainfall events there were two
occasions where the soil moisture as monitored and displayed using the C-probe demonstrated a
stress period. As the soil moisture line "flattens out" it indicates there is less freely available soil
moisture having the plant "work harder" for its water and thus nutrient uptake. This level of
stress on a crop such as seed corn results in a significant loss in both yield and seed quality.

SOIL MOISTURE - Tillsonburg
Fig. 7. Soil moisture at the Tillsonburg seed corn site, monitored at the 10, 30 and 50 cm depths

Soil moisture at the Tillsonburg seed corn site, presented in a single line summed graph

-

Rainfall Events Tillsonburg - 2006

COMMENT

The C-probe clearly identified four periods during the "so-called" wet season where the seed
corn plant was under stress. It is often difficult for a producer to detect these periods when it is
assumed sufficient rain events have occurred.
In other irrigation work we have found that the effective irrigation and rainfall plays a significant
role in how wet the soil profile gets and thus the availability of water to plant roots. It may
surprise many that the amount of moisture that penetrates into the soil is often only 68% of a
rainfall event. Also the amount of infiltration depends on the soil moisture prior to a rainfall
event. Often in a lighter soil where it is often thought that recovery of moisture from a rain event
is relatively high, we have found that it is not. The repellent action of dry soils results in a
significant loss of "effective" rain with less finding its way into the soil and available for root
uptake.
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Affairs under the Canada-Ontario Research and Development Program.
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