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Executive Summary
Control strategies and product performance was the focus of this research project. Two of the
most significant diseases Rhizoctonia crown rot and Cercospora leafspot were addressed. In
plots that were inoculated with Rhizoctonia Crown rot organism demonstrated the effectiveness
of early in-furrow applications of either QUADRIS 250EC and HEADLINE 250SC compared to
delay applications at the 4h-leaf applications. It is apparently important to have the fungicide
present at the time of fungal infections versus relying on a potential "kick-back" action of these
fungicides. HEADS-UP a material that is reportedly capable of inducing a level of disease
control resistance to Rhizoctonia was not effective in these trials.
The addition of two soil remediation organisms developed at the University of Waterloo was
applied as a seed treatment with the expectation that these beneficial organisms could out
compete with Rhizoctonia or other root attacking organisms, however in our trials this year the
high inoculum load of Rhizoctonia in the artificially infected soil apparently overwhelmed the
biological control effort.
Cercospora leafspot was effectively controlled when the rates of QUADRIS 250EC was
increased to the level of the industry standards most effective fungicide, HEADLINE 250EC.
BEETCAST was once again tested in Michigan and showed that weather-timed fungicides using
this model was superior to either the fieldmen's observed method or the scouting method to time
fungicide sprays for this disease. Also the model used in the Red River Valley and delivered
through the MAWN - the Michigan Automated Weather Network, was not able to predict the
timing of Cercospora compared to the BEETCAST model used in Michigan and Ontario for the
past three years.

Research Results and Milestone Status
1. Developing the timing of fungicide applications for the control of Rhizoctonia crown rot in sugar
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beets.
Evaluate the fungicides Quadris and Headline at various growth stages from in-furrow to row
closure for the control of Rhizoctonia crown rot in sugar beets

I

Evaluate the residual effectiveness of the above fungicide applications directed towards
Rhizoctonia crown rot, to determine what effect these applications have on Cercospora Leaf Sport
disease control.
2. To improve the control strategies for Cercospora Leaf Spot in Sugar beets.
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Evaluate new fungicides for the purpose of registration of these products for use by Ontario sugar
beet growers
Provide technical assistance to the Ontario Weather Network in its delivery of the weather-timed
fungicide spray program BeetCast
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Develop criteria to estimate the inoculum load in various regions that will allow growers to decide
whether to initiate their fungicide spray program at 55 vs. 70 Disease Severity Values
3. To evaluate the growth promotant benefits of specific bacterial seed treatments
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4. To test new non organophosphate insecticides for the control of insects attacking sugar beets
The follow are trials summaries conducted during the 2005 season for the Ontario Sugar beet
Growers' Association.

TITLE:

EVALUATION OF HEADS UP FOR THE CONTROL OF RHIZOCTONIA
CROWN ROT IN SUGARBEETS - 2005

CONCLUSIONS: The in-furrow sprays of both HEADS UP q d HEADLINE 250EC significantly
allowed more seedlings to emerge especially were HEADLINE 150EC was used. This may have been due
to some growth promotant characteristic of these products or more realistically due to the manner, in which
the ground was disturbed, loosened for the i n - h o w application that then allowed for faster sugar beet
emergence. This same rational may be used to explain the improved plant vigour ratings with both of these
treatments showing greater plant growth than the other treatments that were held back. HEADS UP when
applied as a seed treatment or when sprayed at time of emergence did not reduce or control Rhizoctonia
crown rot in sugar beets. The i n - h o w treatments were much more effective in promoting healthy plants
and increased plant stands. This could have been a combination of effective Rhizoctonia Crown Rot
fungicides andlor the differences in soil compaction around the seed at time of planting.
TITLE:

CONTROL OF RHIZOCTONIA CROWN ROT IN SUGARBEETSARTIFICIALLY INOCULATED 2005

-

CONCLUSIONS: The i n - h o w spray applications of both QUADRIS 250SC and HEADLINE 250SC
significantly improved the emergence of sugar beet plants when compared to the at-emergence and 4-leaf
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spray treatments. This trial demonstrated that the time of infection plays a large role in the results obtained
using these fungicide treatments. Both QUADRIS 250EC and HEADLINE 250SC were effective in
controlling Rhizoctonia crown rot when applied when infection occurs. Effectiveness of either of these two
very effective fungicides is dependent on when infection occurs.
TITLE:

CONTROL OF RFIJZOCTONIA CROWN ROT IN SUGARBEETS- NONARTIFICIALLY INOCULATED PLOT- 2005

CONCLUSIONS: The vigour ratings improved for the non in-furrow treated plots in this trial where the
plots did not have any additional Rhizoctonia crown rot disease inoculum to deal with compared to Trial 2
which contained a similar treatment list but had been artificially inoculated. The question was then was
whether or not the lack of vigour and seedling emergence in that trial was due to the method of applyng
the chemicals as an in-furrow treatment. It appears that in this trial the technique of applying the in-furrow
treatments did not give any advantage to emergence or plant vigour and thus one should conclude that in
trial 2 the benefits shown in the in-furrow treatments was due to its ability to control Rhizoctonia crown rot
infections at this early stage.

In this trial there was very little disease pressure with few plants dying as a result of infections by
Rhizoctonia. It should also be noted that the treatments for the control of Rhizoctonia crown rot did not
persist long enough to affect the leafspot disease caused by Cercospora.
TITLE:

CERCOSPORA LEAF SPOT CONTROL IN SUGARBEETS USING HIGH
RATES OF QUADRIS-2005

CONCLUSIONS: QUADRIS 250EC used at the higher rate equal to HEADLINE 250EC provided equal
Cercospora Leafspot control in sugar beets. The standard lower rate of QUADRIS 250EC performed
equally well however numerically there were more leafspot disease counted and it was not rated as high as
either the high rate of QUADRIS 250EC nor the lower commercial rate of HEADLINE 250EC.
CUPROFIX ULTRA 40DF effectively controlled Cercospora leafspot with similar levels of control than
both QUADRIS 250EC and HEADLINE 250EC. PRE AM was more effective than the untreated control
however it was considerably less effective in controlling Cercospora Leafspot in sugar beets than the otner
fungicides.
TITLE:

EVALUATION OF BEETCAST IN MICHIGAN FOR THE CONTROL OF
CERCOSPORA LEAFSPOT IN SUGARBEETS - 2005

CONCLUSIONS: Beetcast, the weather timed fungicide spray model, was the most effective advisory
tool to time fungicides for the control of c&cospora leafspot in sugar beets when compared to field
scouting and the advisory service provided by M A W . In the susceptible sugar beet variety BETA 5451,
effective disease control was obtained using a 55135,55155 or a 70135 spray program which resulted in
lowering both the incidence of Cercospora disease but also increased sugar beet yields. The 70170
application schedule was the next most effective spray program while the Scouting and MAWN delivered
advisory service where the poorest resulting in lower sugar beet yields. In the more resistant sugar beet
cultivar HM 7172 Rz the exact same pattern was observed that properly timed fungicides using an
effective weather model increased the level of disease control and improves sugar beet yields. The scouting
program apparently was not able to detect the need to apply the second spray on time as the delay resulted
in poor disease control and loss in sugar beet yeld. Similarly but even worst was the advisory service
timed through MAWN. The MAWN treatment resulted in the poorest fungicide spray program missing
both the initial spray, which was applied too late, along with missing all of the subsequent spray
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applications, severely costing the grower and the Michigan Sugar Beet company lost revenues. Apparently
the BeetCast model, with its unique ability to monitor leafwetness, better tracks the Cercospora leafspot
disease providing superior guidance to the sugar beet industry.
First Cercospora leaf spots were observed on July 1 at an accumulative disease severity value of 67.

TITLE:

EVALUATION OF PHYTOREMEDIATION ORGANISMS FOR THE CONTROL
OF RHIZOCTONIA CROWN ROT IN SUGARBEETS- ARTIFICIALLY
INOCULATED - 2005

CONCLUSIONS: Early emergence of sugar beets were slowed when treated with the mixtures of UW
3&4 applied to the seed or alone with just UW3. The carrier used to seed treat had the lowest emergence
counts of any of the treatments. In treatment #6 the rows were inadvertently not inoculated with the
Rhizoctonia crown rot organism and emergence, plant counts and disease ratings reflect the low natural
disease inoculum at this site. Unfortunately the results of the treated peat moss placed in-hnow was
reflective not of its beneficial effect but rather showed the healthy response where little to no Rhizoctonia
was present. All other treatments with the phytoremediation (PR) organisms, UW3 and UW4, were not
effective in combating the crown rot disease resulting in poor emergence, stand and low disease control
ratings.
TITLE:

EVALUATION OF PHYTOREMEDIATION ORGANISMS FOR THE CONTROL
OF RHIZOCTONIA CROWN ROT IN SUGARBEETS- NON-ARTIFICIALLY
INOCULATED - 2005

CONCLUSIONS: There was no natural soil borne Rhizoctonia crown rot organisms in this test area
resulting in no differentiation amongst treatments. There was however a difference in sugar beet plant
vigour with the one seed treatment using a special coating material to stick the phytoremediation organisms
UW3&4 onto the seed reduced the plant growth and vigour. Similarly the in-hnow and peat moss treated
in-funow mixtures of UW 3&4 also slowed sugar beet emergence.

TITLE:

GREEN STREME 930 FOR THE PROMOTING OF VIGOUR AND THE
CONTROL OF INSECTS IN SUGARBEETS-2005

CONCLUSIONS: GREEN STREME 930 had no influence in plant vigour throughout the season nor did it
have any effect in reducing the number of f o l k feeding insects in sugar beets. Yields and the number of
beets harvested were not affected. The results of the sugar testing has not yet been completed.
TITLE:

INSECTICIDES FOR THE CONTROL OF PLANT BUGS ON SUGARBEETS-2005

CONCLUSIONS: There were few plant bug feeding stings noted in this trial however there was
considerable leaf feeding damage caused by imported cabbageworm. AMBUSH 500 and the experimental
insecticide BAS 320001 240 SC with the surfactant MERGE effectively reduced the amount of leaf damage
caused by insects in this trial. It appeared that early in the season the PREV AM product worked effectively
however in the later assessments in August there was considerably less effectiveness using PREV AM when
compared to the untreated control.

CROP:

Sugar beet (Beta vulgaris L.) cv. E17

PEST:

Cercospora leafspot, Cercospora beticola, Sacc.

NAME AND AGENCY:
PITBLADO, R E
Ridgetown College, University of Guelph, Ridgetown, Ontario, NOP 2C0
Tel: (5 19) 674-1605 Fax: (5 19) 674-1600
E-mail: rpitblad@ridgetownc.uoguelph.ca
TITLE:

CERCOSPORA LEAF SPOT CONTROL IN SUGARBEETS USING HIGH
RATES OF QUADRIS-2005

MATERIALS: QUADRIS 250EC (azoxystrobin), HEADLINE 250EC (pyraclostrobin), PREV AM
(experimental), CUPROFIX 40DF (TD 2389-01 36.9% basic copper sulfate)
METHODS: Sugar beets were planted at the research station in kdgetown on May 9,2005. Three 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 CO,
sprayer with a three nozzled hand-held boom applying 200Lha of spray mixture. Two rows per treatment
were sprayed with one unsprayed row between plots. Spray applications were applied on July 12 and
August 10 following the weather timed fungicide spray program Beetcast. Foliar disease assessments
were made on September 1 by counting the number of leaf lesion sites and on September 13 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 (Ps 0.05).
RESULTS:

Data are presented in Table 1.

CONCLUSIONS: QUADRIS 250EC used at the higher rate equal to HEADLINE 250EC provided
equal Cercospora Leafspot control in sugarbeets. The standard lower rate of QUADRIS 250EC
performed equally well however numerically there were more leafspot disease counted and it was not
rated as high as either the high rate of QUADRIS 250EC nor the lower commercial rate of HEADLINE
250EC. CUPROFIX ULTRA 40DF effectively controlled Cercospora leafspot with similar levels of
control than both QUADRIS 250EC and HEADLINE 250EC. PRE AM was more effective than the
untreated control however it was considerably less effective in controlling Cercospora Leafspot in
sugarbeets than the other fungicides.

Table 1. Foliar disease control ratings for Cercospora Leafspot in Sugarbeets.

Treatments

Rate
Productha

Foliar Disease Ratings
# of infection sites
(0-10)'I
Sept. 1

Sept. 13

QUADRIS 250EC

0.3 L

5.5 cd*

8.5 ab

QUADRIS 250EC

0.6 L

3.3 d

8.8 ab

HEADLINE 250EC

0.6 L

3.5 d

9.0 a

PRE AM

0.4 %

11.8 bc

8.3 b

PRE AM

0.8%

15.3 ab

6.0 c

3.25 kg

6.0 cd

8.3 b

19.8 a

5.0 d

CUPROFIX ULTRA 40DF
CONTROL

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).
11 Foliar Disease Ratings (0-10). 0- extremely poor control, significant lesions with considerable
blackening of the foliage, 10- excellent disease control with few lesions
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-

I

PRE A M
-

Corrtrol
I

0

- the longer the bar the m

I

CROP:

Sugar beet (Beta vulgaris L.) cv. Prompt, Beta 5451

PEST:

Cercospora leafspot, Cercospora beticola, Sacc.

NAME AND AGENCY:
PITBLADO, R E
Ridgetown College, University of Guelph, Ridgetown, Ontario, NOP 2C0
Tel: (519) 674- 1605 Fax: (519) 674-1600
E-mail: ruitblad~ridgetownc.uoguelph.ca
COOPERATORS:
Stewart, J., and C. Guza, Michigan Sugar Co., Bay City, Michigan
Ian Nichols, Ontario Weather Network, Ridgetown College University of Guelph
TITLE:

EVALUATION OF BEETCAST IN MICHIGAN FOR THE CONTROL OF
CERCOSPORA LEAFSPOT IN SUGARBEETS - 2005

MATERIALS: GEM 25%DF (trifloxystrobin), EMINENT 125 SL (tetraconazole), TOPSIN M (70%
thiophanate-methyl), PENNCOZEB (80% mancozeb), SUPER TIN 80 WP (triphenyltin hydroxide).
METHODS: The Michigan Sugar Company conducted a number of replicated small plot BeetCast plots
across Michigan to once again reconfirm the effectiveness of this program in comparison to a scouting
program used by the company fieldmen and the model used by the Red RiverValley sugarbeet growers
delivered through Michigans own weather network called MAWN. The plots were all designed, set out
and sprayed according to the listed treatment protocol by Jim Stewart and Corey Guza. Ron Pitblado was
in the area on October 4,2005 and with their cooperation rated one of the locations at Quanicassee, the
Sylvester farm site. The trial was conducted in a commercial sugar beet field owned by Richard Sylvester
located north of M-81 on Bradleyville road, west of Dutcher road, between Bradleyville and Bradford
road. The plots were 6 rows by 50 feet in length replicated 4 times. Treatments were sprayed according
to the protocol established at the beginning of the season with sprays applied as close to those targeted
DSVs as possible. Plots were sprayed using an M 504 tractor with a roller pump set at 100 psi delivering
20 gpa. A single 8002 nozzle was centered over each row, 20 inches above the crop.The Disease Severity
Values were calculated using the BeetCast disease forecasting model using weather data from a weather
station operated by the Ontario Weather Network (OWN) located within a !h mile distance from the
research field. Daily DSV values were calculated and sent by the Internet to the cooperators to determine
when to spray the appropriate treatments. Two sugarbeet cultivars were tested one considered susceptible
- BETA 5451, while the other more resistant - HM 7172 Rz to Cercospora leafspot. Spray dates were as
follows (DSV intervals)(Fungicide used): Treatment 1, 55135135135, July 6 (57)(GEM), July 22
(35)(EMINENT), Aug. 9 (38)(T+P) and Aug. 24 (27) (ST); Trt. 2,55155155, July 6 (57)(GEM), July 29
(5O)(EMINENT) and Sept. 1 (58)(ST); Trt. 3,70135135, July 15 (72)(GEM), July 29 (35)(EMINENT)
and Aug. 16 (38)(T+P); Trt. 4,70170, July 15 (72)(GEM), Aug. 16 (73)(EMINENT), Trt. 5, Fieldman
Scouting Program, July 15 (72)(GEM), Aug. 9 (58)(EMINENT) and Sept. 1 (35)(ST); Trt. 6, MAWN
Program, July 20 (86)(GEM) and Aug. 24 (71)(EMINENT); Trt.7, untreated. Cercospora leafspot foliar
disease assessments were made by Jim Stewart and Corey Guza on August 31 and October 4 using a 0-9
scale where 0 indicates no leafspot symptoms and 10 with severe symptoms. In their assessment the
lower the number in this scale the more effective the treatment. Ron Pitblado who rated the plots only on
October 4 using a reverse assessment scale for 0-10 with 0 meaning no control with considerable disease
lesions and 10 the highest level of control with no lesions observed. In this rating the higher the number

the more effective the control. Yields were taken and processed through the Michigan Sugar Company
laboratory. Results from the observations and the yield assessments by the Michigan Sugar Company
researchers were provide and recorded accordingly while the Ridgetown's assessments were analysed
using the Duncan's multiple range test (Ps 0.05).

RESULTS:

Data are presented in Tables 1 a and b.

CONCLUSIONS: BeetCast, the weather timed fungicide spray model, was the most effective advisory
tool to time fungicides for the control of Cercospora leafspot in sugarbeets when compared to field
scouting and the advisory service provided by MAWN. In the susceptible sugarbeet variety BETA 5451,
effective disease control was obtained using a 55135,55155 or a 70135 spray program which resulted in
lowering both the incidence of Cercospora disease but also increased sugarbeet yields. The 70170
application schedule was the next most effective spray program while the Scouting and MAWN
delivered advisory service where the poorest resulting in lower sugarbeet yields. In the more resistant
sugarbeet cultivar HM 7172 Rz the exact same pattern was observed that properly timed fungicides using
an effective weather model increased the level of disease control and improves sugarbeet yields. The
scouting program apparently was not able to detect the need to apply the second spray on time as the
delay resulted in poor disease control and loss in sugarbeet yield. Similarly but even worst was the
advisory service timed through M A W . The MAWN treatment resulted in the poorest fungicide spray
program missing both the initial spray, which was applied too late, along with missing all of the
subsequent spray applications, severely costing the grower and the Michigan Sugarbeet company lost
revenues. Apparently the BeetCast model, with its unique ability to monitor leafwetness, better tracks the
Cercospora leafspot disease providing superior guidance to the sugarbeet industry.

First Cercospora leaf spots were observed on July 1 at an accumulative disease severity value of 67.

Table la. Cercospora Foliar disease control ratings.
Sugar Beet Cultivar: BETA 5451 - susceptible
#

Treatments
Application
timing DSVsl'
(Choice of
fungicides)

1

55/35
G/E/T+P/ST

2

ACTUAL
Spray
Intervals
(DSVs)

Timing of
Application I'

Initial
Spray
Appl.

#

Foliar Disease Rating
(0-9) l2
(0-10) I'
Ridgetown
Michigan

TonIA

% Suc

%CJP

Oct. 4

Oct. 4

Aug. 31

Oct. 4

Oct. 4

Oct.4

of
Sprays

57135138127

July
6

4

1.63

2.3ef

9.4a

31.33

55/55
G/E/ST

57150158

July
6

3

1.63

3.1 de

8.8 a

30.72

3

70135
G/EiT+P

72/35/38

July
15

3

1.75

3.lcde

7.9 ab

31.64

4

70170
G/E

72/73

July
15

2

2.38

3.8bcd

5.8 c

31.01

5

Scouting
G/E/ST

72/58/35

July
15

3

2.56

4.lbc

7.1 b

29.90

6

MAWN
G/E

86171

July
20

2

2.81

4.lbc

5.6 c

29.29

7

Untreated

0

4.88

8.1 a

2.3 d

25.24

ANOVA Ps0.05
s
s
s
s
s
s
Coefficient of Variation (%)
7.3
13.3
10.1
4.1
11.1
6.7
LSD
0.27
0.8
0.9
1.81
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 Application timing; Treatment spray intervals, Disease Severity Values (DSVs) calculated using BeetCast model
Choice of fungicides; G= Gem 25%DF, 7.0 odA; E= Eminent 125SL, 13 fl.odA; T+P=Topsin M 70WS, 8 oz./A +
PENNCOZEB 80W, 2 lbs/A; ST= Super Tin, 5 odA.
"(0-9) Michigan foliar damage ratings by Jim Stewart and Corey Guza- 0, complete control; 9, no control, foliage
severely damaged. The lower the number the better the control
3' Foliar Damage Ratings (0-10) - 0, no control, foliage severely damaged; 10, complete control. The higher the
number the better the control.
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Table lb. Cercospora Foliar disease control ratings.
Sugar Beet Cultivar: HM 7172 Rz - resistant
#

Treatments
Application
timing DSVs"
(Choice of
fungicides)

ACTUAL
Spray
Intervals
(DSVs)

Timing of
Application 'I

Foliar Disease Rating
(0-9)"
(0-10)"
Michigan
Ridgetown

T O ~ A % suc

%CP

Oct. 4

Initial
Spray
Appl.

#
of
Sprays

Aug. 31

Oct. 4

Oct. 4

Oct.4

57135138127

July
6

4

1.56

2.0P

9.3a

31.82

1

55/35
GE/T+P/ST

2

55/55
GE/ST

57150158

July
6

3

1.31

2.6ef

8.8a

31.16

3

70135
G/E/T+P

72/35/38

July
15

3

1.56

2.7 ef

9.0 a

31 .25

4

70170
GE

72/73

July
15

2

2.25

3.1 cde

8.3 ab

32.08

5

Scouting
G/E/ST

72/58/35

July

3

2.19

3.3 cde

8.4 ab

30.37

6

MAWN
GE

8617 1

2

2.50

4.3 b

7.9 ab

30.65

7

Untreated

0

4.31

8.1 a

2.0 d

27.17

Oct. 4

15
July
20

ANOVA Ps0.05
s
s
s
s
s
s
Coefficient of Variation (%)
9.2
12.6
11.0
4.6
11.1
6.7
LSD
0.31
0.7
0.9
2.1
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 (Ps0.05).
'I Application timing; Treatment spray intervals, Disease Severity Values (DSVs) calculated using BeetCast model
Choice of hgicides; G= Gem 25%DF, 7.0 odA; E= Eminent 125SL, 13 fl.odA; T+P=Topsin M 70WS, 8 oz./A +
PENNCOZEB 80W, 2 Ibs/A; ST= Super Tin, 5 odA.
U(0-9)Michigan foliar damage ratings by Jim Stewart and Corey Guza- 0, complete control; 9, no control, foliage
severely damaged. The lower the number the better the control
31 Foliar Damage Ratings (0-10) - 0, no control, foliage severely damaged; 10, complete control. The higher the
number the better the control.

BeetCast Evaluation for the Control of Cercospora
Leafspot in Sugar Beets- 2005 - Michigan Sugar Co.
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BeetCast Evaluation for the Control of Cercospora
Leafspot in Sugar Beets- 2005 - Michigan Sugar Co.
# OF SPRAYS

-

SCOUTING

3

-

0

Control
I

I

24

25

26
YIELD Tons/A

- the longer the bar the

CROP:

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

PEST:

Rhizoctonia Crown Rot, Rhizoctonia solani Kuhn

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

EVALUATION OF HEADS UP FOR THE CONTROL OF RHIZOCTONIA
CROWN ROT IN SUGARBEETS - 2005

MATERIALS: HEADS UP (disease regulator experimental product), HEADLINE 250EC
(pyraclostrobin)
METHODS: Sugarbeet seeds were spray misted with a lg/L concentration of HEADS UP to the point of
wetness (16ml onto 10 g of seed) and mixed thoroughly and allowed to air dry - treatment #l. In
treatment #2 the sugarbeet seeds were submerged for 5 minutes in a 1 g/L solution of HEADS UP to
allow more of the chemical to move into the seed and then was allowed to air dry. Sugarbeet seeds were
planted at the research station in Ridgetown, on May 6,2005. 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 6 using a specialized small plot
research CO, sprayer with a single nozzled hand-held boom applying 200L/ha of spray mixture. The at
emergence spray was applied over the planted row in a 15 cm band on May 26. The Rhizoctonia crown
rot organism was grown out onto wheat seeds and sprinkled along the length of each row to encourage a
level of disease pressure. Assessments were conducted by counting the number of emerged plants on
June 2, a plant vigour rating on July 15 and a total plant count on July 28. Results were analysed using
the Duncan's multiple range test (P< 0.05).
RESULTS:

Data are presented in Table 1.

CONCLUSIONS: The in-furrow sprays of both HEADS UP and HEADLINE 250EC significantly
allowed more seedlings to emerge, especially were HEADLINE l5OEC was used. This may have been
due to some growth promotant characteristic of these products or more realistically due to the manner in
which the ground was disturbed, loosened for the in-furrow application that then allowed for faster
sugarebeet emergence. This same rational may be used to explain the improved plant vigour ratings with
both of these treatments showing greater plant growth than the other treatments that were held back.
HEADS UP when applied as a seed treatment or when sprayed at time of emergence did not reduce or
control Rhizoctonia crown rot in sugarbeets. The in-furrow treatments were much more effective in
promoting healthy plants and increased plant stands. This could have been a combination of effective
Rhizoctonia Crown Rot fungicides andlor the differences in soil compaction around the seed at time of
planting.

Table 1. The control of Rhizoctonia Root Rot using HEADS UP in sugarbeets.

Emergence Cts

Plant Vigour
Ratings (0-10) l1

Total Plant Cts

June 2

July 15

July 28

Seed
Treatment seed mist

7.0 c*

3.5 c

11.0 c

HEADS UP

Seed
Treatment imbibe

3.5 c

2.3 d

8.0 c

HEADS UP

In-furrow

14.5 b

7.0 b

30.3 b

HEADS UP

At emergence

6.0 c

2.8 cd

12.3 c

In-hrrow

26.0 a
2.8 cd

7.3 c

Treatments
1 g/L product rate

Application

HEADS UP

HEADLINE 250EC
7 g/100m of row
CONTROL

4.5 c

.

ANOVA P50.05
s
s
s
Coefficient of Variation (%)
32.6
18.7
28.3
*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 Plant Vigour Ratings (0-10); 0- plants in poor health, 10- plants are very vigorous and growing well.
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Sugar beet (Beta vulgaris L.) cv. El7

PEST:

Rhizoctonia Crown Rot, Rhizoctonia solani Kuhn

NAME AND AGENCY:
PITBLADO, R E
Ridgetown College, University of Guelph, Ridgetown, Ontario, NOP 2C0
Tel: (519) 674- 1605 Fax: (5 19) 674- 1600
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TITLE:

CONTROL OF RHIZOCTONIA CROWN ROT IN SUGARBEETSARTIFICIALLY INOCULATED - 2005

MATERIALS: HEADLINE 250EC (pyraclostrobin), QUADEUS 250SC (azoxystrobin).
METHODS: Sugarbeets were planted at the research station in Ridgetown, on May 6,2005. Plots were
two rows, 7 m in length spaced 0.75 cm apart, replicated four times in a randomized complete block
design. The plot was artificially inoculated with 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. The in-furrow spray applications were
directed over the seed and then covered on May 7 using a specialized small plot research CO, sprayer
with a single nozzled hand-held boom applying 200Lha of spray mixture. The at emergence sprays were
applied over the planted row in a 15 cm band on May 26 and at the 4-leaf stage on June 9. Assessments
were conducted by counting the number of emerged plants on June 2, a plant vigour rating on July 15 and
a total plant count on July 28. Results were analysed using the Duncan's multiple range test (Ps 0.05).
RESULTS:

Data are presented in Table 1.

CONCLUSIONS: The in-furrow spray applications of both QUADRIS 250SC and HEADLINE 250SC
significantly improved the emergence of sugarbeet plants when compared to the atemergence and 4-leaf
spray treatments. This trial demonstrated that the time of infection plays a large role in the results
obtained using these fungicide treatments. Both QUADRIS 250EC and HEADLINE 250SC were
effective in controlling Rhizoctonia crown rot when applied when infection occurs. Effectiveness of
either of these two very effective fungicides is dependent on when infection occurs.

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

Application

Emergence
Counts

Plant
Vigour
Ratings
(0-10) "

Final Plant
Counts

June 2

Julv 15

Julv 28

QUADRIS 250SC

4 m1/100 m of row

In Furrow

16.0 ab*

QUADRIS 250SC

5 mV100 m of row

In Furrow

19.3 a

QUADRIS 250SC

6 mVlOO m of row

In Furrow

21.0 a

HEADLINE 250EC

5 m1/100 m ofrow

In Furrow

21.5 a

HEADLINE 250EC

7 mVlOO m of row

In Furrow

19.0 a

HEADLINE 250EC

9 mVlOO m of row

In Furrow

21.0 a

QUADRIS 250SC

0.5 L/ha

Emergence

3.3 d

QUADRIS 250SC

1.1 L/ha

Emergence

6.3 cd

HEADLINE 250EC

0.5 L/ha

Emergence

5.0 d

HEADLINE 250EC

1.1 L/ha

Emergence

9.3 cd

HEADLINE 250EC

1.6 L/ha

Emergence

8.5 cd

QUADRIS 250SC

0.5 L/ha

4-Leaf

6.3 cd

QUADRIS 250SC

1.1 L/ha

4-Leaf

11.5 bc

HEADLINE 250EC

1.1 /ha

4-Leaf

8.3 cd

HEADLINE 250EC

1.6 L/ha

4-Leaf

11.8 bc

Control

6.5 cd

ANOVA Ps0.05
s
s
s
Coefficient of Variation (%)
37.4
14.3
29.1
*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).
If
Plant Vigour Ratings (0-10); 0- plants in poor health, 10- plants are very vigorous and growing well.

CONTROL OF RHlZOCTONlA CROWN ROT IN
SUGAR BEETS - ARTIFICIALLY INOCULATED
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CROP:

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

PEST:

Rhizoctonia Crown Rot, Rhizoctonia solani Kuhn
Cercospora leafspot, Cercospora beticola, Sacc.

NAME AND AGENCY:
PITBLADO, R E
Ridgetown College; University of Guelph, Ridgetown, Ontario, NOP 2C0
Tel: (5 19) 674-1605 Fax: (519) 674-1600
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TITLE:

CONTROL OF RHIZOCTONIA CROWN ROT IN SUGARBEETS- NONARTIFICIALLY INOCULATED PLOT- 2005

MATERIALS: HEADLINE 250EC (pyraclostrobin), QUADRIS 250SC (azoxystrobin).
METHODS: Sugarbeets were planted at the research station in Ridgetown, on May 6,2005. Plots were
two rows, 7 m in length spaced 0.75 cm apart, replicated four times in a randomized complete block
design. The location chosen had not had sugarbeets grown on it for at least two years (cabbage was
grown for the 2 years prior to this tial) and the plot was not artificially infected with Rhizoctonia
inoculum. The in-furrow spray applications were directed over the seed and then covered on May 7 using
a specialized small plot research CO, sprayer with a single nozzled hand-held boom applying 200Lha of
spray mixture. The at emergence sprays were applied over the planted row in a 15 cm band on May 26
and at the 4-leaf stage on June 9. Assessments were conducted by giving a plant vigour rating on July 15
and counting the number of dead plants cause by infection by Rhizoctonia crown rot. In addition the plots
were rated for the number of infection sites caused by Cercospora Leafspot disease on September 12.
Results were analysed using the Duncan's multiple range test (P I 0.05).
RESULTS:

Data are presented in Table 1.

CONCLUSIONS: The vigour ratings improved for the non in-furrow treated plots in this trial where the
plots did not have any additional Rhizoctonia crown rot disease inoculum to deal with compared to Trial
2 which contained a similar treatment list but had been artificially inoculated. The question was then was
whether or not the lack of vigour and seedling emergence in that t i a l was due to the method of applying
the chemicals as an in-furrow treatment. It appears that in this trial the technique of applying the infurrow treatments did not give any advantage to emergence or plant vigour and thus one should conclude
that in t i a l 2 the benefits shown in the in-furrow treatments was due to its ability to control Rhizoctonia
crown rot infections at this early stage.
In this t i a l there was very little disease pressure with few plants dying as a result of infections by
Rhizoctonia. It should also be noted that the treatments for the control of Rhizoctonia crown rot did not
persist long enough to affect the leafspot disease caused by Cercospora.

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

Application

Final
Plant
Counts

sites caused

Julv 15

Julv 28

S e ~ t12
.

QUADRIS 250SC

4 m11100 m of row

In Furrow

8.3 a-d*

QUADRIS 250SC

5 mV100 m of row

In Furrow

7.0 de

QUADRIS 250SC

6 mV100 m of row

In Furrow

7.8 cde

HEADLINE 250EC

5 mV100 mofrow

In Furrow

8.3 a-d

HEADLINE 250EC

7 mV100 m of row

In Furrow

7.3 de

HEADLINE 250EC

9 mVl 00 m of row

In Furrow

6.7 e

QUADRIS 250SC

0.5 L/ha

Emergence

7.2 de

QUADRIS 250SC

1.1 L/ha

Emergence

7.8 cde

HEADLINE 250EC

0.5 L/ha

Emergence

9.4 a

HEADLINE 250EC

1.1 L/ha

Emergence

9.3 ab

HEADLINE 250EC

1.6 L/ha

Emergence

7.3 de

QUADRIS 250SC

0.5 L/ha

4-Leaf

7.8 cde

QUADRIS 250SC

1.1 L/ha

4-Leaf

9.0 abc

HEADLINE 250EC

1.1 /ha

4-Leaf

8.9 abc

HEADLINE 250EC

1.6 L/ha

4-Leaf

8.0 b-e

Control

# Infection

Plant
Vigour
Ratings
(0-10) l1

by
Cercospora
Leafspot

8.8 abc

s
s
ns
ANOVA P50.05
Coefficient of Variation (%)
11.9
800.0
*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).
'IPlant Vigour Ratings (0-10); 0- plants in poor health, 10- plants are very vigorous and growing well.
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CROP:

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

PEST:

Imported cabbageworm, Artogeia rapae (L.)
Tarnished plant bug

NAME AND AGENCY:
PITBLADO, R E
Ridgetown College, University of Guelph, Ridgetown, Ontario, NOP 2C0
Tel: (5 19) 674- 1605 Fax: (5 19) 674- 1600
E-mail: rpitblad@ridgetownc.uoguelph.ca
TITLE:

INSECTICIDES FOR THE CONTROL OF PLANT BUGS ON SUGARBEETS2005

MATERIALS: BAS 320001 240 SC (experimental), MERGE (surfactant), AMBUSH 500EC
(permethnn), PREV AM (experimental)
METHODS: Sugarbeets were planted at the research station in Ridgetown on May 9,2005. Three 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 CO,
sprayer with a three nozzled hand-held boom applying 200Lha of spray mixture. Two rows per treatment
were sprayed with one unsprayed row between plots. Spray applications were applied on June 22, July 11
and July 22. Foliar insect feeding damage assessments were made on July 15 by counting the number of
insect feeding sites over two rows per replicate and the number of leaf feeding holes counted on August
3. Results were analysed using the Duncan's multiple range test (PI 0.05).
RESULTS:

Data are presented in Table 1.

CONCLUSIONS: There were few plant bug feeding stings noted in this trial however there was
considerable leaf feeding damage caused by imported cabbageworm. AMBUSH 500 and the
experimental insecticide BAS 320001 240 SC with the surfactant MERGE effectively reduced the amount
of leaf damage caused by insects in this trial. It appeared that early in the season the PREV AM product
worked effectively however in the later assessments in August there was considerably less effectiveness
using PREV AM when compared to the untreated control.

Table 1. Foliar insect damage ratings in sugarbeets.
Treatments

Rate
Productha

Foliar Disease Ratings
# of insect
# leaves with insect
feeding sites
feeding damage
July 15

BAS 320001 240 SC +
MERGE
PREV AM

AMBUSH 500EC
CONTROL

1167 ml
0.5%v/v

9.8 ab*

0.8 %

6.5 b

140.0 ml

5.8 b

August 3

15.0 a

ANOVA Ps0.05
s
s
Coefficient of Variation (%)
43.7
41.9
*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).
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CROP:

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

PEST:

Imported cabbageworm, Artogeia rapae (L.)
Tarnished plant bug

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

GREEN STREME 930 FOR THE PROMOTING OF VIGOUR AND THE
CONTROL OF INSECTS IN SUGARBEETS-2005

MATERIALS: GREEN STREME (experimental)
METHODS: Sugarbeets were planted at the research station in Ridgetown on May 9,2005. Two-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 CO,
sprayer with a three nozzled hand-held boom applying 200Lha of spray mixture. Spray applications were
applied on May 26 at the two leaf stage and on July 22 at fill leaf cover. Plant vigour ratings were taken
on June 14 while the foliar insect feeding damage assessments were made on August 3 by counting the
number of leaves with leaf feeding holes caused by insect feeding. Yields were taken at harvest on
October 4. Representative beet root samples were sent away to have laboratory sugar analysis conducted
by the Michigan Sugar Company. Results were analysed using the Duncan's multiple range test (Ps
0.05).
RESULTS:

Data are presented in Table 1.

CONCLUSIONS: GREEN STREME 930 had no influence in plant vigour throughout the season nor
did it have any effect in reducing the number of foliar feeding insects in sugarbeets. Yields and the
number of beets harvested were not affected. The results of the sugar testing has not yet been completed.
Table 1. Plant foliar vigour ratings, insect leaf feeding damage and yields in sugarbeets.
Treatments

GREEN STREME 930
CONTROL

Rate
Product1
ha

7.5 1

Plant Vigour
Ratings (0-10) "

# leaves with

insect feeding
holes

Yield
kglplot

# beets
harvested

June 14

August 3

October 4

October 4

8.3 a*

19.5 a

21.85 a

39.0 a

8.3 a

23.0 a

27.30 a

48.0 a

--

ANOVA P50.05
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 (Ps0.05).
11Plant Vigour Ratings (0-10) - 0 plants in poor health, 10- plants in excellent health.

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
Ridgetown College, University of Guelph, Ridgetown, Ontario, NOP 2C0
Tel: (519) 674- 1605 Fax: (5 19) 674-1600
E-mail: rpitblad@ridgetownc.uoguelph.ca
Department of Biology, University of Waterloo, Waterloo, Ontario, N2L 3G1
Tel:
(519)8884567
Fax: (519)746-0614
E-mail: Greenber@,uwaterloo.ca
TITLE:

EVALUATION OF PHYTOREMEDIATIONORGANISMS FOR THE
CONTROL OF RHIZOCTONIA CROWN ROT IN SUGARBEETSARTIFICIALLY INOCULATED - 2005

MATERIALS: UW 3, UW 4 (growth promoting bacterial organisms)
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 in sugarbeet production. Sugarbeet seeds were supplied either treatedcoated or untreated-raw with a standard fungicide seed treatment. Seeds that were treated with the
phytoremediation organisms were treated at the University of Waterloo laboratory on March 1 in the
fashion used at this laboratory and delivered to Ridgetown campus for evaluation. Sugarbeets were
seeded, using a commercial beet seeder on May 19,2005, in two-row plots, 7m in length with rows
spaced 0.75m 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 19 using a specialized small plot
research CO, sprayer with a single nozzled hand-held boom applying 200Lha of spray mixture. The UW
3 & 4 organisms were mixed into peat moss and was sprinkled in the seed furrow prior to seeding on
May 19 in treatment 6. The plot was artificially inoculated with 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.
Inadvertently treatment # 6 was not inoculated with the rhizoctonia organism however all other
treatments were inoculated in the fashion mentioned. Assessments were taken on June 2 for seedling
emergence and again on June 14 and July 28 for established plant counts. A disease rating for
Rhizoctonia crown rot was taken on July 15 on a scale of 0-10 with 0 indicating no control, all plants
dead and 10 where the plants survived and were growing healthy, highest level of disease control.
Results were analysed using the Duncan's multiple range test (PI 0.05).
RESULTS:

Data are presented in Table 1.

CONCLUSIONS: Early emergence of sugerbeets were slowed when treated with the mixtures of UW
3&4 applied to the seed or alone with just UW3. The carrier used40 seed treat had the lowest emergence
counts of any of the treatments. In treatment #6 the rows were inadvertently not inoculated with the
Rhizoctonia crown rot organism and emergence, plant counts and disease ratings reflect the low natural
disease inoculum at this site. Unfortunately the results of the treated peat moss placed in-furrow was
reflective not of its beneficial effect but rather showed the healthy response where little to no Rhizoctonia
was present. All other treatments with the phytoremediation (PR) organisms, UW3 and UW4, were not

effective in combating the crown rot disease resulting in poor emergence, stand and low disease control
ratings.

Table 1. Field assessments of sugarbeet emergence, plant stand and control of Rhizoctonia crown rot
using the UW 3 & 4 growth promoting organisms.
Coating

Timing

Treatments

Emergence
Counts

# of plants

June 2

June 14

(2-rows)

1 . W 3&4
coated

Direct

Seed Treat.

7.0 e*

7.8 d

2 . w3
raw

Direct

Seed Treat.

9.3 de

14.3 bcd

3 . w 3&4
coated

Carrier

Seed Treat.

4.8 e

7.8 d

4 . w 3&4
raw

Direct

Seed Treat.

9.5 cde

8.3 d

In-furrow

16.5 bcd

16.5 bc

Peat moss
in-furrow

27.3 a

60.0 a

7.Control
coated

17.0 bc

11.8 cd

8.Control
raw

17.3 b

20.3 b

5 . w 3&4
coated

'6 . w
3&4
coated

Plant counts

Rhizoctonia
Control Ratings
(0-10) "

July 28

July 15

ANOVA P50.05
s
s
s
s
Coefficient of
39.3
31.01
42.22
22.8
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).
Treatment - coated means the seeds were received with a standard fungicide seed coating or treatment
" Rhizoctonia Disease Ratings (0-10); 0 - extremely poor or no control, 10- extremely healthy
plants, highest level o f disease control
*'Inadvertently treatment # 6 was not inoculated with the rhizoctonia organism
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TITLE:

EVALUATION OF PHYTOREMEDIATION ORGANISMS FOR THE
CONTROL OF RHIZOCTONIA CROWN ROT IN SUGARBEETS- NONARTIFICIALLY INOCULATED - 2005

MATERIALS: UW 3, UW 4 (growth promoting bacterial organisms)
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 in sugarbeet production. Sugarbeet seeds were supplied either treatedcoated or untreated-raw with a standard fungicide seed treatment. Seeds that were treated with the
phytoremediation organisms were treated at the University of Waterloo laboratory on March 1 in the
fashion used at this laboratory and delivered to Ridgetown campus for evaluation. Sugarbeets were
seeded, using a commercial beet seeder on May 9,2005, in two-row plots, 7m in length with rows spaced
0.75m 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 9 using a specialized small plot
research CO, sprayer with a single nozzled hand-held boom applying 200Lha of spray mixture. The UW
3 & 4 organisms were mixed into peat moss and was sprinkled in the seed furrow prior to seeding on
May 9 in treatment 6. The trial was not artificially inoculated with Rhizoctonia solani relying only on the
natural soil borne inoculum. Assessments were taken on July 15 rating the plant vigour on a scale of 0-10
with 0 indicating poor health while a 10 indicated the highest level of plant health and vigour. On July 28
the plots were evaluated by counting the number of dead plants due to the natural infection of
Rhizoctonia crown rot. Results were analysed using the Duncan's multiple range test (Ps 0.05).
RESULTS:

Data are presented in Table 1.

CONCLUSIONS: There was no natural soil borne Rhizoctonia crown rot organisms in this test area
resulting in no differentiation amongst treatments. There was however a difference in sugarbeet plant
vigour with the one seed treatment using a special coating material to stick the phytoremediation
organisms UW3&4 onto he seed reduced the plant growth and vigour. Similarly the in-furrow and peat
moss treated in-furrow mixtures of UW 3&4 also slowed sugarbeet emergence.

Table 1. Field assessments of sugarbeet plant vigour and disease ratings of Rhizoctonia crown rot using
the U W 3 & 4 growth promoting organisms.

Coating

Timing

Treatments

Plant Vigour Ratings
(0-10) "
July 15

1 .w3&4
coated

Direct

Seed Treat.

8.0 abc*

2 . w3
raw

Direct

Seed Treat.

9.3 a

3 . w 3&4
coated

Carrier

Seed Treat.

7.5 bc

4 . w 3&4
raw

Direct

Seed Treat.

8.3 abc

5 . w 3&4
coated

In-furrow

7.5 bc

6 . W 3&4
coated

Peat moss
in-furrow

7.0 c

7.Control
coated

8.0 abc

8.Control
raw

8.3 abc

# of Dead plants due to
Rhizoctonia Crown Rot

July 28

-

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 (~10.05).
Treatment - coated means the seeds were received with a standard fungicide seed coating or treatment
" 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.
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PEST:

Common Rust, Puccinia sorghi Schwein
European corn borer, Osirinia nubilalis (L.)
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TITLE:

EVALUATION OF MATADOR 120EC AND QUADRIS 250EC FOR THE
CONTROL OF EUROPEAN CORN BORER AND RUST IN SEED CORN Location 1 - 2005

MATERIALS: MATADOR 120EC (lambda-cyhalothrin), QUADRIS 2 5OEC (azoxy strobin)
METHODS: Seed corn was planted on June 7,2005, in four- row plots spaced 0.75 m apart. Plots were
7 m in length, replicated four times in a randomized complete block design. Spray applications were
made on the middle two rows using a specialized small plot research CO, sprayer with a three-nozzled
hand-held boom, applying 250 L h a of spray mixture. Spray applications were made on July 2 1,29,
August 6 and 15. Assessments were conducted by rating on a scale of 0-10 with 0- indicating no control
and 10 indicating excellent control, the amount of foliar rust pustules observed on a single assessment
row on August 13 and 18 and counting the number of infested ears with corn borer on August 3 1,
examining 40 plants per plot. Results were analyzed using the Duncan's Multiple Range Test (P50.05).
RESULTS:

Data are presented in Table 1

CONCLUSIONS: The fungcide QUADRIS 250EC effectively controlled a significant infection of corn
leaf rust whether applied alone or tank mixed with the insecticide MATADOR 120EC. The insecticide
did not control the fungal disease leaf rust. There was not sufficient European corn borers at this location
to differentiate amongst the treatments.

Table 1. Common leaf rust ratings in seed corn - Location 1
Treatments

Leaf Rust
Ratings (0-10)

Rate
Product
/ha

Number of
Applications

QUADRIS 250EC

452 rnl

2

10.0 a*

MATADOR 120EC

83 ml

3

6.8 b

MATADOR 120EC+
QUADRIS 250EC

83 ml
452 ml

3
2

10.0 a

CONTROL

Aug. 13

'I

Aug 18

6.5 b

ANOVA Ps0.05
s
s
Coefficient of Variation (%)
8.6
6.8
*These values are the means of three replications. Numbers within a column followed by the same letter
are not significantly different according to Duncan's Multiple Range Test (Ps0.05)
' I Leaf Rust Ratings (0-10): 0- no control considerable numbers of leaf rust pustules, 10- excellent
control foliage green with no rust pustules.

LEAF RUST CONTROL
SEED CORN

MATADOR MATADOR QUAMUS COfWROL
120EC
120EC+
250EC
QUADRlS
250EC
The taller the bar the MORE effec

IRRIGATION STRATEGIES FOR SUGAR BEETS I N
MICHIGAN - 2005
Dr. Ron Pitblado, University of Guelph Ridgetown Campus
Ian Nichols, Julia Lok and Rob Danford, Ontario Weather Network
Ridgetown, ON NOP 2C0

EXECUTIVE SUMMARY
Two grower locations were used to monitor the soil moisture profiles at soil depths of 10,
30 (-1 ft) and 60 cm (-2 ft). A capacitance probe (C-probe) was used in each of the three
treatments. Treatments included the grower's normal irrigation practice, using a pivot
system, the researcher's hand irrigated plot to time irrigation events at critical periods and
a non-irrigated control plot. Graphics of the C-probe information provided a visual
account of the soil moistures, giving the grower a clearer understanding of the stage of
sugar beet root growth at the various depths and the significance of their irrigation
practices. At location A, the grower kept the soil moisture profile high, resulting in
increased sugar beet yields but lowered beet quality with less sugar content per beet.
Timing irrigation events, based on the soil moisture graphs from the C-probes, provided
by the Ontario Weather Network, provided equal yields to the grower's regime while
significantly increasing % sugar accumulation. Critical irrigation events were identified
that could have improved both yield and sugar content in sugar beets. At location B, with
a much heavier soil type, irrigation was used to oxygenate the soil, softening it up after
early season near-flood conditions. Yields were considerably depressed in this location
however with timely irrigation, yields were improved with no loss in sugar quantities.
Sugar beet roots were forced to grow more deeply into the soil where less nutrients are
available resulting in low yields. A water budget approach, where critical information
such as evapotranspiration values along with grower inputs of rainfall and irrigation
timings and quantities, was deemed a less effective method for timing irrigation events,
due to missing or false data inputs. On the other hand, the soil moisture profile, read
through graphics derived from the C-probes provided a more accurate account of what
was happening at these particular farm locations allowing growers to make more
effective irrigation management decisions. Where irrigation was deemed excessive the
practice provided more hours of leaf wetness resulting in a slight increase in the
incidence of Cercospora Leafspot foliar disease.

METHOD and EQUIPMENT
Two grower locations (Fig. 1) were selected having large pivot irrigation units with
considerable experience in irrigating sugar beets. On June 9 the following equipment was
installed at each of the locations:

Location A:

Control Plot
Hand
Irrigated Plot

Sylvester Farm, Quanicassee

lOcm, 30cm, 60cm
1Ocm, 30cm, 60cm

Irrigation Dates
None
August 9,24,31,
September 13
4 rows, 1Om length
plot, Fig. 4
May 5, July 10, 14,
August 9, 15,30,
September 4, 12, 17

Other Sensors
None
Atrnometer
(Evapotranspiration
Gauge, Fig. 12)
Tipping Bucket
Rain Gauge. Fig. 6

At the Sylvester site, Location A, there was a clay loam surface followed by a lighter
sandier layer then a yellow clay soil at the 60cm depth. The irrigation water source was
fiom the Saginaw Bay through a series of deep ditches. The pivot system covers 160
acres, (Fig 5).

Location B:

Control Plot
Hand
Inigated Plot

-

Reif Farm HWY 81 Indiantown
C-Probe Depths
1Ocm, 30cm, 60cm
lOcm, 30cm, 60cm

,

Pivot Plot
I

IOcm, 30cm, 60cm

Irrigation Dates
None
August 9,24,31,
~ e s e m b e 13.
r
4 rows, 10m length
plot, Fig. 4.
August 15,22,23,
30, 31, September 9,
14

Other Sensors
None
None

Tipping Bucket
Rain Gauge.

At the Reif Farm, Location B, the top 30cm was composed of a dark, heavy, clay loam
soil with a relatively high organic matter base of 5% with the lower soil area, a yellowclay soil. The irrigation water source was also fiom the Saginaw Bay through a series of
deep ditches. The Reif farm is located further south fiom the bay (Fig.1), than the
Sylvester f m and depending on the wind direction, does not have the consistency of
water supply available in the ditches throughout the summer.

Fig. 1. Irrigation test sites, Michigan

Grower locations:
Location A:
Location B:

Test Site Sylvester Farm, Quanicasse
Test Site Reif Farm, Indiantown

Weather Station Locations:
M A W Weather Stations:

OWN Weather Stations

Fairgrove
Munger
Saginaw
Quanicasse
Indiantown

The Ontario Weather Network (OWN) weather stations used Adcon Telemetry, which
transmit data to a local base station where the sensor data is logged. The OWN calls into
the station and collects the data where it is plotted and analyzed. The sensors are Adcon
and OWN custom sensors.

A Capacitance Probe (C-Probe)
A C-Probe is a soil moisture-monitoring device that records
volumetric soil moisture. The probes (Model C-probe,
Agrilink Holdings Pty Ltd., Australia) are based on
frequency domain reflectometry which takes advantage of
the fact that soil electrical capacitance is highly dependent
on soil water content. The C-probes communicate with the
logger via hi-resolution analog signals, allowing a
maximum of 6 sensors, (we used three at 10,30 and 60 cm
depths), to be attached to a probe in a single soil profile.
The sensor/probe combination (shown in Fig. 2) is inserted
into a PVC tube inserted into the soil and the probe
performs a measurement whenever requested by the
datalogger system (we recorded every 15 minutes).
Fig. 2. Capacitance Probe (C-Probe with soil moisture
sensors at various depths inserted into a PVC access
tube)
Rainfall and Irrigation
Daily rainfall and irrigation quantities were collected or estimated either by the
grower or through the use of dedicated tipping bucket rain gauges located either
in the irrigated field, which would collect both the rainfall events and the
irrigation events, or in a non-irrigated area which would only collect rainfall
events. Table 1. Water was applied to the "hand irrigated" plot by sprinkling an
exact quantity of water on the small plot.
Fig 3. Applying water to the Hand Irrigated plot

Fig. 5. Commercial Pivot Irrigation Equipment

Table 1. Rainfall and Irrigation, Locations A and B. Measured by grower vs
Instruments.

Grower

Rain Gauge

Pivot
Estimated by

Rain Gauge
Under Pivot
Precipitation +

Researcher

I

Irr 1-8: dates where grower applied irrigation through the Pivot System
Location A: June 9 to October 3
392.43 mm
Grower measured rainfall
Instrument (tipping Bucket rain gauge) measured rainfall =
266.20 mm
- the grower measured 32.0% higher rainfall than the instrument

**

June 30 The grower indicated an irrigation event yet there was no significant water
measured in the tipping bucket rain gauge under the pivot irrigation plot.
** July 22 The grower indicated an irrigation event yet there was no significant water
measured in the tipping bucket rain gauge under the pivot irrigation plot.
** August 10 The grower indicated measuring 10.16 mm of precipitation yet there was
no significant water collected in the tipping bucket rain gauge in the non-irrigated or
pivot irrigated plot.
**September 17 The grower did not indicate an irrigation event yet there was water
measured only under the pivot irrigation system and not in the non-irrigated plot
indicating that an irrigation event did take place.

I
I
I
I
I
I
I
I
I
I

Irr 1-7: dates where grower applied irrigation through the Pivot System
Location B: July 4 to October 3
Grower measured rainfall
Lnstrument (tipping Bucket rain gauge) measured rainfall

=

190.24 mm
215.4 mm

- the grower measured 13.2% lower rainfall than the instrument
** July 12 - grower estimated an irrigation however the irrigation water amount did not
show in the tipping bucket rain gauge.
** August 17 - graph showed a soil moisture increase but was not measured by the
tipping bucket rain gauge nor did the grower record it.

Fig. 7. Sugar beets wilting - the reason for irrigation management.

Soil Moisture Profiles
Daily soil moisture values measured in SFU units, a relative value used by Adcon, at
three soil depths of 10,30 and 60 cm, were recorded and made available through the
internet for viewing. Figures 8 a,b,c - Location A and Figures 9 a,b,c - Location B.
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Fig. 8b. Location A Pivot Irrigation
1Ocm Depth Plvot (Sylvester)

30cm Depth Plvot (Sylvester)

60cm Depth Plvot (Sylvester)

Hand Irrigated
10cm Depth Hand Irrigated (Syhrester)

30cm Depth Hand lnigated (Sylvester)

60cm Depth Hand Irrigated (Sylvester)

COMMENTS: Location A
CONTROL
lOcm The sugar beet root, actively absorbed soil moisture throughout the season,
however there were 6 periods in particular when the roots, even at the top 1Ocm depths
were stressed. These were identified as the lower slopes of the soil moisture curve began
to flatten out. The dates were July 13, August 9, 18,24, September 2 and 14, where the
greatest soil moisture deficiencies were noted. An effective irrigation program needed to
address these six low moisture situation to improve both yield and sugar content.
30cm The soil moisture quantities were not drawn down at the 30cm depth until August
18 thus missing the two earlier moisture stress periods. However the remaining 4 periods
of soil moisture stress on August 18,24, September 2 and 18 were noted and resulted in a
loss in beet yields.
60cm Early in the season, until July 23, the sugar beet root was actively growing at this
depth. However after July 23 there was very little root growth activity even at times of
moisture stress from the soil layers above this depth. Essentially the soil had dried down
too far and only at the end of the season did the rainfall quantities percolate down into the
60cm soil depths.
PIVOT IRRIGATION
June 15-16 - significant rains
June 17 - July 4 - a rain free dry period however the sugar beet roots had sufficient soil
moisture and were growing actively especially at the 30cm depth.
July 3 - the sugar beet roots had reached the 60cm depth and were actively growing with
no moisture stress at this time.
July 4 - a significant rain event wetting the lOcm but no increase at the 30 and 60cm
depths. Plants were actively growing during this period.
July 10 - the grower applied the first irrigation event wetting both the 10 and 30cm
depths but moisture did not move down to the 60cm depth. Sugar beet roots were actively
growing in the 10 and 30 cm depths however within two days the roots had depleted the
readily available soil moisture at the 60cm depth.
July 14 - the grower applied another irrigation event with a significant increase in soil
moisture at the 10 and 30cm depths. It was apparently too dry at the 60cm depth as roots
were no longer growing. Soil moisture is flat lined. Plants are growing well at the 10 and
30cm depths.
July 16, 18,21 - a series of rain events kept the surface and lOcm soil depths moist
accumulating by the 21", bumping up the soil moisture at the 30cm depth. The plants
stopped growing for several days until July 28, possibly due to cloudy weather conditions
with little active photosynthesis taking place, resulting in minimal evapotranspiration.
July 22 - the grower indicated an irrigation event however there is no evidence that water
had been applied in the tipping bucket rain gauges.
July 24-27,28 - a significant rain event on July 24 & 26 filled up the soil with moisture
even to the 60cm depth. Roots actively grew for a period of 11 days at all soil depths but
stopped again on August 9 at the 60cm depth.
Aug 9-15 - grower irrigated on both the gthand 1 5 ' ~which was followed by rain on
August 12. Soil moisture really built up during those 6 days. The irrigation event on

August 15, Irr 4, was excessive, noting the sharp peak or spike in the graphs followed by
a period of rapid drainage and deep soil penetration to the 60cm depth. This excess
moisture put an undue stress on the plant. The irrigation event on August 9 did not move
soil moisture to the 60cm depth while the addition of the irrigation on the 1 5th,wetted all
the way down to the 60cm level, having nearly saturated the top soil levels. Noting later
that in the Hand Irrigation (60cm) plot the water level remained the same. Since there
was no difference in yield between the two plots, Pivot vs. the Hand Irrigation, it became
apparent that adding extra moisture to the 60cm level was not important and in fact had
an adverse effect on the sugar content in the Pivot plot. The roots at the 60cm level never
were either needed due to the excess moisture in the layers above and never grew again.
Aug 30 - Sept 30 - Considerable water was added to the sugar beets in the month of
September with 4 irrigation and 4 significant rainfall events. The sharp peaks or spikes
noted whenever water was added especially through the pivot system indicated that too
much water was added at this time in the season. The foliage of the sugar beets became
chlorotic (yellow) (Fig 12) as a result of this heavy moisture load. Although beet yields
were definitely increased (Fig 1 la), some of the yield was strictly the weight of moisture.
There was a subsequent and significant reduction in the sugar content per beet. The total
sugar content from this field was however increased due to the added yield of earlier
irrigation events - up to the August 15. Sugar beets continued to utilize soil moisture
after this period as it was abundantly available at the 10 and 30cm depths, however there
where 8 out of the 8 water events (4+4) during September where the soil moisture was
considerably high as the graphs showed periods of gravitational water drainage (peaks in
graph).
It is suggested that the over abundant water supply during September created conditions
unfavourable for maximum sugar production. Foliage turned yellow, resulting in less
photosynthesis taking place. In addition these high moisture situations created conditions
favourable to fungal infections and increased the incidence of Cercospora leaf spot (Fig.
14).

HAND IRRIGATED PLOT
10cm There were only 2 periods when the plants were under moisture stress, on July 13
and August 9. The timing of the 4 irrigation events may have been suitable however the
amount of water added (1") was too much at any one time. There was considerable
gravitational leaching at the 10cm level, but because the irrigation events were well
spaced the plant roots were able to utilize the moisture noted by the more rounded or less
spiking at the 30cm depths. Much of the irrigation was applied earlier in the season with
only one irrigation event taking place in September compared to the three to nearly four
irrigations in the Pivot imgation plot. The sugar beets retained their foliage green colour
throughout.

30 cm There were three periods when the plants were under moisture stress on July 15,
August 20 and September 7, however the roots continued to grow actively.
60cm The rainfall or imgation events did not flush down to the 60cm soil depths. The
root growth at this depth never was very active after July 22. The higher roots, closer to
the nutrients (fertilizer), were active throughout the season.

Fig. 9a Location B

Control
10cm Depth Control (Reif)

30cm Depth Control (Reif)

60cm Depth Control (Reif)

Fig. 9b. Location B

Pivot Irrigation
10cm D e ~ t h
Pivot (ReM

30cm Depth Pivot (Reif)

50
45

60cm Depth Pivot (Reif)

1Ocm Depth Hand lrrigated (Reif)
- .....

...

-. - -

.................................................

.... -

-

30cm Depth Hand lrrigated (Reif)
-- .....

60cm Depth Hand lrrigated (Reif)

COMMENTS

Location B

CONTROL
A very different series of events occurred at this site. After a series of significant rainfall
events between July 15 and 26, the ground was never able to rewet itself especially at the
most effective growing depth of 30cm. The heavier soil type sealed over and later in the
season began to crack, Fig 6. This did not provide a very effective soil-root growth
opportunity capable of producing high sugar beet yields. All three soil depths showed a
depletion of soil moisture as the roots tried to grow in this relatively inhospitable, tight,
condition. Yields were considerably lower than at Location A.

PIVOT IRRIGATION
The three imgation events on August 15,22 and 23 apparently provided enough soil
moisture to softened the soil sufficiently with adequate water penetration into the root
zone at all depths that the sugar beets began to grow resulting in higher beet yields than
the non-imgated control (Fig. 11). Each time water was added, whether through
imgation or rainfall the roots quickly took up the moisture noted by the rounded peaks
with very little lost water through gravitational drainage. In contrast to Location A, sugar
beet roots were active at the 60cm depth as they may have been forced to grow in this
less compacted soil region. Unfortunately for there is little nutrients at that soil level. It
appears that additional water could have improved the yield at this location.

HAND IRRIGATED PLOT
Similarly to that of the Pivot irrigated plot, the imgation events on August 9,24 and 31
provided sufficient moisture to soften and oxygenate the soil to promote a reasonable rate
of sugar beet growth. The yields and sugar content were similar for both the imgated
plots and considerably higher than in the non-irrigated control plots.

Fig. 10. Total rainfall + irrigation at locations A and B in the three irrigation
treatments.
Irrigation Comparison

Hard higation ( O W

B

A
Site Location

SUGAR BEET MELD AND SUGAR CONTENT
On October 3, several days prior to the commercial harvest of the beets, two rows, 3m
long from each of the three replicate treatment, were topped, then dug by hand, weighed
and sent to the Michigan Sugar Company for sugar laboratory analysis, (Fig. 11 a, b).

Fig. 11 a. Sugar beet yields per plot and sugar content - Location A
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Fig. 11 b. Sugar beet yields per plot and sugar content - Location B
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EVAPOTRANSPIRATION VALUES
A comparison of calculated and measured reference evapotranspiration was made. A
calculated reference evapotranspiration (ETo) was determined at each of the two research
test sites, Location A and B using the standard meteorological weather information from
the three closest MAWN (Michigan Automated Weather Network) sites at Fairgrove,
Munger and Saginaw, (Fig. 1). The formulae used to calculate ETo was from the PriestlyTaylor model. These daily calculated ETo values were compared to the measured values
using an Atmometer sensor located at the test sites. An Atmometer is an instrument with
a porous membrane connected to a reservoir of water by a wicking mechanism that
allows water to difhse to the atmosphere. By monitoring the volume of water lost, the
user can obtain a measure of the evapotranspiration.

Fig. 12 Atmometer to measure reference evapotranspiration @To). Photograph
from Manufacture's web.

Fig 13. ETo comparisons between the calculated values using weather station data
and a direct measurement using an Atmometer Gauge.
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COMMENTS
The reference ETo at each of the test locations was very similar. This was somewhat
expected due to the close proximity of these test sites. The measured ETo from a
commercial Atmometer was considerably lower. This raises the question of the
usefblness of an Atmometer other than for a relative value in areas that are not well
serviced with weather station information. If a grower could receive a forecasted ETo, to
be used to determine whether or not to apply specific quantities of irrigation, this would
assist sugar beet growers modify their irrigation practices to maximize both yield and
sugar content.
CERCOSPORA LEAFSPOT
Cercospora leafspot is a fungal disease that can cause considerable leaf "burning" and
loss in both yield and sugar content. The disease is favoured by extending periods of leaf
wetness during warm summer temperatures. A program used in Michigan called
Beetcast, effectively provides the critical times to apply fungicides to control or manage
this disease. Growers using irrigation need to be aware that this practice can often extend
the number of hours leaves are wet and can create more favourable conditions for fbngal
infection. In most years there is little to no significant difference as grower often irrigate
through the evening when the leaves are moist in any event. However with pivot
irrigation systems, where it often takes over 48 hours to complete a "round", daytime
wetting of leaves need to be considered. At Location A where irrigation events were
considered to be excessive, assessments were taken to compare the pivot irrigated plot to
that of the control plot. There was indeed an increase in Cercospora leafspot in the
irrigated plot. The increased incidence was not that large however it was noted, (Fig. 12)
Foliage was rated on a scale of 0-10 where 0 indicates severe leaf burning while 10
indicates a higher level of control with no disease lesions noted.

Fig. 14. The incidence of Cercospora Leafspot between pivot irrigation and nonirrigated control plots at ~ o c a t i o nA.
Cercospora Leafspot Comparison

Non-Irrigated Control Plot
Lower Quantities of
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-
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COMMUNICATIONS
Throughout the growing season a weekly report was sent to the site growers, company
administrators, research directors, fieldmen and extension personnel describing the
changes in soil moisture using the graphs created by the C-probe sensors.

CONCLUSIONS
Irrigation practices and timing approaches are common around the world. In Michigan
only a small number of sugar beet growers have access to irrigation and those that do,
5%, predominantly use pivot irrigation systems. Irrigation can provide stability to yields
especially on the lighter, sandier soils, however much of the sugar beets grown in
Michigan are grown on heavier soils. This creates a different strategy, as often too much
water can be applied. Higher than necessary soil moisture, when it occurs early in the
season, can seal the soil and imgation is needed to re-oxygenate and loosen the soil for
root growth and expansion. Too much moisture mid to late in the season may well
increase sugar beet yields, but can lead to leaching of nutrients, with foliage turning
chlorotic reducing the photosynthetic ability of the sugar beet, thus slowing the
production of sugar in a crop grown specifically for that quality characteristic.
Considerable guidance has been developed to aid growers in the proper timing of
their irrigation events to both maximize yields and sugar content. While these programs
have been scientifically developed, many growers find these advisory services not
terribly user-fiendly. The water budget approach is an elegant program that uses an
accounting-type approach to imgation. What moisture is lost through evapotranspiration
and not replaced by rainfall needs to be supplemented through imgation. As simple as
this approach may appear, there are numerous estimations that have to be made along
with daily grower inputs. Evapotranspiration (ET), moisture lost through plant foliage
and soil surfaces is a calculation using various weather parameters. The PenmanMonteith equation is the sole standard method sanctioned by FAO, yet many locations do
not have the wind speed and vapour pressure instruments to go along with the standard
solar radiation and temperature readings needed to run this model. Other ETo reference
equations, such as the Priestly-Taylor model, are often used as a substitute. In this project
the calculated ETo was considerably higher than the standard Evapotranspiration
instrument called an atmometer, Fig. 12. To make either of these calculations work, a
crop factor is used to more accurately calculate daily moisture losses in crops at different
growth stages throughout the year. Many times these estimates of water loss are not
reflective of the real loss in soil moisture, rendering one of the sides of the water balance
equation suspect. On the other side of the equation, a grower needs to accurately measure
the rainfall at the site and measure or calculate the exact quantities of imgation water
added. Neither of these two measurement tasks are easily or accurately provided as was
found in this project. In Table 1, at location A, - the grower measured 47.4% higher
rainfall than the instrument and at location B, - the grower measured 13.2% lower rainfall
than the instrument. These discrepancies frustrate time sensitive growers, leading many
to irrigate by the "seat of their pants".
Alternatively, instruments have been developed to measure soil moisture at
predetermined soil depths. With the added features of telemetry, growers can now "see"
the soil moisture profile in near-real time, using a capacitance probe or C-probe. Growers
are now able to judge their imgation events based on soil moisture trends. At location A,

graphs indicated that too much water was applied especially in the month of September.
The high peaks or spikes in the graph indicated gravitational water loss taking along
valuable nutrients, turning the foliage yellow, reduction the photosynthetic ability of the
plant and lost opportunities to produce higher sugar contents. The graphs also showed
where the plants were under moisture stress with the graphs "flat lining". Each location
with its particular soil characteristics and the unique soil layering that occurs at the
various soil depths needs to be examined. At location A, the 60cm depth could be used as
an indicator or excess water being added and water quantities could have been regulated
to maximize t h s particular characteristic at this farm. In time, growers will be able to
establish soil moisture limits or lines and imgate within set high and low limits. These
limits are reflective of the soil type and the stage of plant growth. As in other crops,
where excess water decrease solids, as it does in sugar beets by reducing the sugar
content, a practice called deficient imgation, limiting water at critical times will result in
much improved sugar yields. It is anticipated that the exact limitation of soil moisture can
be better manipulated using a soil moisture trending instrument such as a C-probe and
that in time a grower will learn or have developed a set of high and low limits as
observed on the C-probe graphs between which irrigation events can be timed to fit
between. The benefits will be to maximize both sugar beet yields and sugar content using
a delivery system that can be quickly incorporated into the management practices at the
f m level.
At Location B, the top portion of the soil was extremely hard and impervious to
both water and sugar beet roots due to the early spring rains. This required additional
imgation events to soften and oxygenate the soil. Considerable root growth was forced to
occur at the lower 60cm depths. At this depth there were little nutrients available
resulting in a relatively low sugar beet yield and sugar content. Water was able to readily
move deeply into the soil through the abundant soil cracks that were created for the early
rainfalls and subsequent drying during the season.

ACKNOWLEDGEMENT
I wish to thank the two growers, Rich Sylvester and Gary Reif who allowed us to work
with them and begin to study the advantages of imgation in sugar beets.
The funding support was made available through the Sugarbeet Advancement and I wish
to acknowledge and thank them for their interest and trust in working with us to better
understand the significance of imgation in sugar beets in Michigan.

Fig. 15. Sugar beets
chlorotic in the pivot
irrigation plot at
Location A.
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EXECUTIVE SUMMARY

Southwestern Ontario has been one of the most productive seed corn producing areas
anywhere in the world. Climate change however, has given both growers and processors a
reason to find ways to stabilize the industry under dry growing conditions. Trials
conducted in 2003 demonstrated that a water budget approach to time irrigation events,
formulated by the Ontario Weather Network, (OWN), effectively estimated the soil
moisture throughout the season. The effort and accuracy to commercially implement the
water budget approach has not proven to be as usehl to growers as earlier perceived,
needing soil analysis, the determination of field capacity and wilting points using the R.A.
McBride laboratory methods, accurately measuring rainfall and irrigation quantities and
estimating the water loss through evapotranspiration and an undefined crop factor. A
friendlier and more cost effective method was tested in 2004 and again this season, 2005,
using a capacitance probe, a C-probe, that could deliver hourly soil moisture readings
providing the grower an instant "picture" of what was happening in the field. The 2005
season was dry, requiring irrigation applications on a timely basis. Three trials were
established with water being applied, simulating an irrigation gun system comparing 16
seed corn inbreds in a small research plot, using a drip tape approach and evaluating a
commercial irrigation gun-system. Remarkable increases in seed corn inbred yield and
seed quality was measured. Significant differences amongst the 16 seed corn inbreds to
irrigation and non-irrigation practices were noted with the most robust inbreds measured
by plant height yielding the highest. The drip irrigation methods showed the most
outstanding yield with soil moisture being affected to the greatest extend vs. the overhead
gun irrigation method. The use of the Capacitance probe (C-Probe) proved the best
method to monitor soil moisture at various soil depths. This method allows growers to
make soil water decisions quickly and far more accurately than the previously used water
budget method.

Properly timed irrigation events can provide the stability necessary to allow this industry
to regain its preferred place as the premier growing region for commercial seed corn in
the world.

1. PRODUCTION BENEFITS OF IRRIGATION ACROSS VARIOUS SEED
CORN INBREDS

Sixteen commercial seed corn inbreds were evaluated towards their reaction to irrigation
at a location on the Ridgetown campus. Seed corn was seeded using a commercial seed
corn planter on May 30,2005. Each inbred was planted in 2 rows x 60m row lengths
having a row spacing of O.Em arranged in a 16 inbred x 2m x 6m blocks arranged in a
randomized block design replicated 6 times. Plots were designed to be irrigated at
intervals when the soil moisture dried down to 50% and 65% soil water holding capacity
as in previous years using the soil budget approach. This required soil sample analysis
including bulk density, soil volumetric and moisture determinations. The calculations
became unworkable apparently due to the gravelly loam soil type and the soil became
extremely dry requiring a change in the timing approach. The irrigation events were
actually applied on a weekly (50% - Irr 5 times) or twice weekly basis (65% - Irr 7 times).
65% WHC - twice weekly- Irr 7 times
June 28
July 7
July 11
July 14
August 2
August 9
August 17
50% WHC - weekly - Irr 5 times
June 28
July 11
Julv 14
August 9
August 17

Water Added (" per sq.ft.)
1
1
1
1
1
2
2

1
1
1
2
2

Water was added by hose, applying approximately I," of water per sq.ft.

Fig. 1. Watering p

by hose.

Capacitance Probes (C-Probes) were installed on June 10,2005 by the Ontario Weather
Network team in the second replicate block in each of the three irrigation regimes. Figs. 2
and 3.
Fig. 2. Installation of a C-Probe showing the two top soil
moisture sensor rings with probe being inserted into a PVC
access tube.
Fig. 3. Location of C-probe connected to Adcon telemetry
device.

A Capacitance Probe (C-Probe)

A C-Probe is a soil moisture-monitoring device that records volumetric soil moisture. The
probes (Model C-probe, Agrilink Holdings Pty Ltd., Australia) are based on frequency
domain reflectometry which takes advantage of the fact that soil electrical capacitance is
highly dependent on soil water content. The C-probes communicate with the logger via
hi-resolution analog signals, allowing a maximum of 6 sensors, (we used 5 sensors at 10,
30,50,70 and 100 cm depths), to be attached to a probe in a single soil profile. The
sensorlprobe combination (shown in Fig. 2) is inserted into a PVC tube inserted into the
soil and the probe performs a measurement whenever requested by the Adcon datalogger
system Fig. 3 (we recorded every 15 minutes). The Ontario Weather Network (OWN)
weather stations used Adcon Telemetry, GmbH radios, which transmit data to a local base
station where the sensor data is logged. The OWN calls into the station and collects the
data where it is plotted and analyzed.
Assessments were taken by rating the early seedling growth of each inbred on June 23
recording the degree of drought spiking, with 0 indicating the plant showed spiking
symptoms, Fig. 4, while a 10 indicated the seedling was not visually effected by the
drought and looked normal, Fig. 5. On the same assessment date the colour of the
seedling foliage was recorded, whether it was a normal green colour, given a rating of 5
with seed corn that had turned yellow a rating of 1 and seedlings turning purple a rating

of 10 (Fig. 6). Plant growth characteristics were assessed by measuring the average plant
heights on July 15 and August 8, and plant vigour ratings on July 11 and 30. Seed quality
and seed corn cob characteristics were assessed at harvest on September 28 by measuring
and averaging the length of 10 cobs per plot, lining across 10 cobs and measuring the
total width, counting the number of cobs per treatment, counting both kernel numbers per
row and number of rows per cob. Yield assessments were taken weighing the cobs with
husks on and off and converting the weights to a given 18% moisture, recording the
actual field moisture at time of harvest and providing shelled corn yields adjusted to 18%
for each seed corn inbred.
OBSERVATIONS
Drought Spiking - Certain inbreds showed early spiking, narrowing and twisting of
leaves, Fig. 4, responding to the dry soil conditions. The most spiked seed corn inbreds
were Hyland T22-7B and INB 507 while the least spiking occurred in inbreds Hyland
T50-B1, Pride #1 and 2, Fig 5.The Pride seed corn inbreds were all relatively tolerant to
early dry soil conditions. Table 1.
Fig 4. Drought spiking showing narrowing and twisting of leaves.

Fig. 5. Spiking, narrowing and twisting of leaves, responding to the dry conditions on
June 23. The shorter the bar the less tolerant to drought.

The lower the number the more leaf spiking. 0= severely spiked, 10= normal
Stem Colour - a number of seed corn inbreds showed a characteristic purpling of the
lower stems early in the season, Fig. 6. The inbreds which showed the most stem purpling
were Hyland T22-7B, Hyland 4097, INB 502,503,506,507 and Pride # 4. Table 1.

Fig. 6. Seed corn showing
early season spiking and
purpling of seedling
leaves.

Table 1: Seed corn irrigation analysis - Seed corn hybrids, spiking and stem colour.
Treatments

Spiking
O=lots, lO=none

June 23

Hyland T50-B1
Hyland T22-7B
Hyland T29-11
Hyland 4097

JNB 501
JNB 502
JNB 503
JNB 504
JNB 505
JNB 506
JNB 507
INB 508
Pride #1
Pride #2
Pride #3
Pride #4
SPLIT PLOT AOV
LSD (0.05)
*These values are the means of four replications.

Stem Colour
1= yellow,
5= green.
10= purple
June 23

Average Plant Heights - There was a significant plant height difference between the
irrigated and non-irrigated seed corn inbreds. Table 2. In general across all inbreds,
without irrigation, the plants were stunted. Plants were 17.4% taller early in the season
and 22.6% taller later on in the season in the irrigated plots. Pride #4,2,3, INB 507, 508
and Hyland T50-B1 were the tallest seed corn inbreds while INB 503, Hyland T29-11 and
INB 502 were the shortest. Fig. 7., Fig. 8, Table 3.
Table 2: Seed corn irrigation analysis - Irrigation treatments, average plant height and
plant vigour ratings.
Average Plant Height (cm)

Vigour Ratings (0-10)

"

Treatments
Irrigation timings

July 15

Aug. 8

July 11

July 30

Irrigation 7 times
Irrigation 5 times
Control
SPLIT PLOT AOV
LSD (0.05)
*These values are the means of four replications.
l' Vigour Ratings (0-1 0) 0- foliage lacking vigour, leaves yellowish, 10- healthy foliage

Fig. 8. Irrigation plot layout showing irrigated plots, ground wet and non-irrigated
plots, ground dry. Note plant height differences early in the season which became
even greater at the end of the season.

Fig. 9. Evapotranspiration Values at Ridgetown campus - 2005
ET Calculated (Ridgetown)

Table 3: Seed corn imgation analysis - Seed corn hybrids, average plant height and plant
vigour ratings.
Average Plant Height (cm)

Vigor Ratings (0-10) 'I

Treatments
July 15

Aug. 8

July 11

July 30

Hyland T50-B1

68.8*

119.0

8.6

7.9

Hyland T22-7B

58.5

107.0

6.8

6.4

Hyland T29-11

63.9

88.0

7.2

6.2

Hyland 4097

66.1

98.0

7.0

7.7

INB 501

65.7

95.0

5.4

6.0

INB 502

59.0

93.0

7.3

6.8

INB 503

63.1

107.0

6.8

7.5

INB 504

62.4

97.0

7.4

6.8

INB 505

68.3

115.0

6.9

7.2

INB 506

69.2

115.0

6.8

7.5

INB 507

78.8

111.0

7.8

8.0

INB 508

79.4

109.0

8.6

8.5

Pride #1

66.5

100.0

7.6

7.4

Pride #2

75.8

119.0

8.3

8.3

Pride #3

84.4

110.0

8.3

8.8

Pride #4

80.3

132.0

7.3

8.7

SPLIT PLOT AOV
LSD (0.05)
*These values are the means of four replications.
"vigour Ratings (0-10) 0- foliage lacking vigour, leaves yellowish, 10- healthy foliage

Plant Vigour Rating - Irrigation improved the visual plant vigour ratings by a significant
difference of 60.4%, Table 2. This large difference was later transformed into seed corn
quality and yield. The most vigourous seed corn inbreds were INB 508, Pride #3,4,2 and
Hyland T50-B1 while the least vigourous seed corn inbreds were INB 501 and Hyland
T22-7B, Table 3.
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Cob Length
Irrigation significantly increased seed corn cob length by 14.4%. The longest cobs were
Pride #2, INB 508, Pride #3, Hyland T50-Bl, INB 505 and Pride #4 while the shortest
cob was INB 503.
Cob Width
Irrigation significantly increased seed corn cob widths by 5.6%. The widest cobs were
Pride#3 and Pride #4 while the narrowest cob was INB 501.
Number of Cobs
Irrigation significantly increased the number of mature cobs by 11.2%. INB508 had the
highest number of cobs per plot while INB 502 had the lowest number.
Average Number of Kernels per Cob Row
Irrigation significantly increased the number of kernels per row by 19.3%. Pride #2 had
the largest number of kernels per row while INB 503. The number of kernels per row
was correlated to the cob length with the longest cobs having the largest number of
kernels.
Average Number of Rows per Cob
Irrigation significantly increased the number of rows per cob by 6.3%. Pride #3 had the
largest number of rows per cob while Hyland T50-B1 had the fewest rows per cob.

Table 3: Seed corn irrigation analysis - Irrigation treatments - September 28
Treatments

Cob
Length
cm (10)

Cob
Width
cm (10)

Cobs

Ave. #
Kernels per
row (10 cobs)

Ave #
Rows per
cob (10)

Irrigation 7 times

112.2

35.7

69.2

14.9

12.6

Irrigation 5 times

111.1

35.7

67.6

15.4

12.7

Control

97.6

33.8

61.5

12.7

11.9

s
s
s
3.1
0.6
4.8
*These values are the means of four replications.

s
0.6

s
0.3

Irrigation timings

SPLIT PLOT AOV
LSD (0.05)

#

Table 4: Seed corn irrigation analysis - Irrigation treatments - September 28
Treatments

Cob
Length
cm(10)

Cob
Width
cm(10)

Cobs

s
7.3

s
1.4

s
11.0

#

Ave. #
Kernels per
row (10
cobs)

Ave #
Rows per cob
(10)

s
1.5

s
0.6

Hyland T50-B1
Hyland T22-7B
Hyland T29-11
Hyland 4097

INB 501
INB 502

INB 503
INB 504

INB 505
INB 506
INB 507

INB 508
Pride #1
Pride #2
Pride #3
Pride #4
SPLIT PLOT
AOV
LSD (0.05)

*These values are the means of four replications.
- INB 507 and Pride #1 produced a poor plant with unmarketable cobs
x missing data

Seed Corn Yields
Irrigation significantly increased seed corn yields with or without the husks on with a
resultant increase in shelled corn yields adjusted to 18% moisture of 46.2%. The
addition of irrigation did not raise the moisture content of the harvested corn to any
great extent but was measured at a slight increase of only 3.3%. The added irrigation
was used to increase the growth of the plant, the establishment and enlarging of the corn
ear with an outstanding increase in total shelled seed corn yields.
Table 5: Seed corn imgation analysis - Irrigation treatments - Seed Corn Yield
Seed Corn Yields adjusted to 18% moisture
Husks On
Husks Off
Field
Shelled
g
g
Moisture Oh

Treatments
Irrigation timings

Sept. 28

Sept. 28

Sept. 28

Sept.28

Imgation 7 times

4401

3564

17.7

1865

Irrigation 5 times

4723

3894

17.2

2007

Control

3444

2816

16.9

1324

SPLIT PLOT AOV
LSD (0.05)
*These values are the means of four replications.

Fig. 10. Shelled seed corn yields
Ri& #2
INB 508
Ri& #3
INB 503
HylandT5081
INB 505
Hylandm
INB 501
HylandT2911
INB 50Q
INB 506
INB 5M
HylandT22-76
INB 507
Ri&M

The longer the bar the higher the seed corn yields.

12

Table 6: Seed corn irrigation analysis - Seed corn yields - September 28
Treatments

Seed Corn Yields- adjusted to 18% moisture
Husks On
Husks Off
Field
Shelled
(g)
(g)
Moisture %
Corn (g)

Hyland T50-B1

3327

2569

14.8

1422

Hyland T22-7B

2587

1536

14.0

738

Hyland 4097

2731

2118

25.1

1176

INB 501

2292

1971

11.1

1161

INB 502

2646

1486

26.4

1054

INB 505

2364

2056

13.0

1381

INB 506

2282

1622

32.0

1077

INB 508

5379

4741

14.3

3054

Pride #2

9905

8743

8.9

3074

Pride #3

7574

6709

16.0

2838

Pride #4

9202

7756

17.2

3087

INB 503
INB 504

Pride #1

SPLIT PLOT AOV
LSD (0.05)
*These values are the means of four replications.
- INB 507 and Pride #1 produced a poor plant with unmarketable cobs
x missing data

BENEFITS OF IRRIGATING SEED CORN INBREDS IN
2005 - Ridgetown
Parameters

Average Plant Height
Plant Vigour Rating
Cob Length
Ave. Kernels per Row
Cob Width
Ave. # of Rows per Cob
# of Cobs

O h

Increase

22.0
59.4
14.4
19.3
5.6
6.3
11.2

Yield - Husks ON
Yield - Husks OFF

Field Moisture
Fig. 11. Advantage of irrigating seed corn in 2005 - Ridgetown

AN INCREASE IN SHELLED YIELDS OF 46.2%

Irrigated

Nomlrrigated

C-Probe Graphs
Fig. 12. Soil moisture profile in Control or non-irrigated plot.
Ridgetown Seed Corn 10cm
Non-Irrigated

Ridgetown Seed Corn 30cm
Non-Irrigated

Ridgetown Seed Corn 50cm
Non-Irrigated
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Fig. 14. Soil moisture profile in Irrigated 7 times plot.

Ridgetown Seed Corn 10cm
lrrigation 7 times

Ridgetown Seed Corn 30cm
lrrigation 7 times

Ridgetown Seed Corn 50cm
lrrigation 7 times

CONCLUSIONS:
The initial intent was to imgate based on a water budget approach applying water when
the soil moisture content reached either the 50% or 65% water holding capacity. The
complication of calculating these two action thresholds was difficult especially under the
rapidly dryng of the gravelly loam soil type and a year when rainfall was limiting. This
approach delayed the application of the first imgations and there after we played catch-up
thereafter separating the three treatments into twice weekly imgations of 7 times vs. a
weekly resulting in 5 imgation intervals vs. no irrigation at all. The trial became
essentially an irrigated vs. a non-imgated trial under severe water stress. In Fig. 20, the
rainfall quantities were considerably less than last year's rainfall at Ridgetown. Last year
even under favourable growing conditions with timely rainfall we demonstrated a yield
increase of 7%. This year under significantly dryer conditions the imgated plots showed
an astonishing 46.2% increase in shelled corn. Not only was corn yields improved the
quality of the corn was also improved. The average number of seed corn kernels per row
was increased on average by 19.3% as well as the number of rows per cob increased by
6.3%. All other growth parameters were significantly increased under both of the
imgation regimes such as a 22.0% increase in the average plant height, a 59.4% increase
in plant vigour, a 14.4% increase in cob length and a 5.6% increase in cob width. The
imgated plots also showed an increase in the number of cobs per plot by 11.2%. The
differences amongst the different seed corn inbreds were also significant. Pride #4,2,3
lNl3 507,508 and Hyland T50-B1 were the tallest seed corn inbreds all of which
developed the highest shelled seed corn yields.
The Capacitance probes, C-Probes, provided a visual ongoing record of the soil moisture
profiles at the 5 soil depths monitored. We report in Figs 12, 13 and 14 only the top three
sensor date as the degree of water penetration was relatively shallow. Most of the water
uptake by the plant was in the top 10cm depth which may be surprising however under
dry soil conditions the root growth was apparently confined to the top 10-30cm or within
the top 1' soil depths. The huge increase in yield and seed quality under these dry
conditions and the corresponding observation of active root growth suggests that using a
C-probe a growth can readily monitor the soil moisture profile and root growth activity
and adjust water accordingly.
The use of a C-probe is a valuable tool to provide the necessary information for growers
to make effective water management decisions to maximize both yield and quality of seed
corn inbred production.

2. DRIP IRRIGATION TRIALS IN SEED CORN - RIDGETOWN

Two seed corn inbreds were evaluated as to their performance under a series of
irrigation regimes. Both an early inbred, Hyland 29-11 and a later maturing seed corn
inbred, Hyland T22-7B were seeded using a commercial seed corn planter on June 7,
2005 on the research farm at Ridgetown campus. Irrigation amounts were based on
doubling and halving the irrigation intervals per episode Table 7. Plots were 4 rows, 7m
in length with row spacing 0.7m apart with drip irrigation lines placed beside two of the
inside rows, replicated 4 times in a randomized complete block design. Fig. 15. Plots
were irrigated on July 8, l l , 2 0 , August 9 and 15. Assessments were taken on July 30
recording the leaf colour whether normal green or yellow due to the drought conditions.
The average plant height was measured on August 4, with plant vigour ratings assessed
between 0-10, with 0 indicating plants are suffering from drought while a 10 rating
indicated that the plants were growing well, on August 13. Yields were taken on
September 19, talung cob length and width measurements, counting the number of
kernels per row and the number of rows per cob. Cobs were harvested and weighed with
the husks off and adjusted to 18% moisture along with shelled seed corn yields. Results
were analyzed using the Duncan's multiple range (P10.05).

Table 7. Irrigation schedule
Treatment
Date
July 8
1&5 (1X)
2&6 (2X)
3&7 (in X)

I Date

I Treatment

July 11

1

1 Date

1&5 (1X)
2&6 (2X)
3&7 (in X)

I Treatment

Time On
9:30am
9:30am
9:3Oam

I Time On

Time Off
8:30am
3:30pm
8:30 July 9 am

I Time Off

# Hours of Irr.
11
6
23 miss-irr

1 # Hours of Irr. I

15
ll:3Oam
6:OO + 1 1:3Oam 18.5+15=33.5
6:30pm
1 10

8:30am
19:30 8:30am
I 8:30am

I

I Time On

I Time Off

I # Hours of Irr. I

July 20

1&5 (1X)
2&6 (2X)
3&7 (in X)

4:30pm
4:30pm
4:30,6:30pm

6:30am
4:30pm
8:30,9:30pm

14
24
7

Date
Aug. 9

Treatment
1 &5 (1X)
2&6 (2x1

Time On
10:30am
10:30am

Time Off
8:30pm
6:30am

# Hours of Irr.
10
20

Date
Aug. 15

Treatment
1&5 (1X)

Time On
9:3Oam

Time Off
6:30am

# Hours of Irr.
21

Fig.

>rip tape along side of seed corn rows.

Fig.

Xeplicated trial layout with drip tape configuration.

Table 8a: Drir, Irrigation - Seed corn hvbrids
Average
Plant
Height
(cm)

Vigour
Ratings
(0-10) l1

Leaf Colour
O=yellow
lO=green

Yields
Husks off
18%
moisture

Aug. 4

Aug. 13

July 30

Sept. 19

Inigate @ lx rate

135.4 d*

8.0 b

7.5 c

5566 c

Inigate @ 2x rate

145.3 c

10.0 a

10.0 a

7584 b

Irrigate @1/2x rate

133.1 d

7.8 c

7.0 d

5587 c

Control

99.9 e

3.0 d

4.0 f

2251 d

Late Inbred-Hyland T22-7B

Aug. 4

Aug. 13

July 30

Sept. 19

Irrigate @ 1x rate

148.0 bc

8.0 b

8.8 b

6879 b

Inigate @ 2x rate

161.7 a

10.0 a

10.0 a

8601 a

Irrigate @1/2x rate

155.7 ab

8.0 b

6.0 e

5684 c

99.3 e

3.0 d

2.0 g

1864 d

s
4.4

s
3.3

s
3.8

s
12.2

Treatments

Early Inbred-Hyland 29-1 1

Control
ANOVA Ps0.05
Coefficient of Variation (%)

*These values are the means of four replications. Numbers within a column followed by
the same letter are not significantly different according to a Duncan's Multiple Range
Test (Ps0.05).
llvigour Ratings (0-10) 0- foliage lacking vigour, leaves yellowish, 10- healthy plant
foliage

COMMENT: Seed corn inbred growth characteristics were overwhelmingly improved
with the addition of water through drip irrigation practices. Significant improvements in
average plant heights, plant vigour ratings, greenness of foliage and yields were recorded
at the lx and similarly at the 1/2x irrigation rates however the additional water in the 2x
treatment was outstanding indicating that greater quantities of water was necessary in this
very dry year (Fig. 20 - rainfall comparisons between 2005,2004 and 2003) for excellent
seed corn inbred production.
Inigation improved the growth characteristics to a greater extent in the later maturing
seed corn inbred. Tables 8 a & b.

Table 8b: Drip Irrigation - Seed corn hybrids
Cob
Length
10 cobs
cm

Cob
Width
10 cobs
cm

#Kernels
per row

#Rows
per cob

Early Inbred-Hyland 29-11

Sept. 19

Sept. 19

Sept. 19

Sept. 19

Sept. 19

Irrigate @ lx rate

89.8 cd*

40.5 c

15.6 cde

12.9 b

3395 c

Irrigate @ 2x rate

96.6 cd

40.0 c

17.2 abc

12.7 b

4699 b

Irrigate @ 112x rate

88.5 cd

39.5 c

16.5 bcd

13.1 b

3331 c

Control

75.5 d

35.8 d

14.8 de

12.8 b

1253 d

Late Inbred-Hyland T22-7B

Oct 11

Oct. 11

Oct. 11

Oct. 11

Irrigate @ lx rate

169.0 a

45.8 a

18.3 ab

14.7 a

4763 b

Irrigate @ 2x rate

173.5 a

46.3 a

18.7 a

14.8 a

6241 a

Irrigate @ 112x rate

155.5 ab

44.5 b

18.5 ab

15.1 a

3977 bc

Control

120.3 bc

40.3 c

14.2 e

13.3 b

1084 d

s
24.3

s
1.8

s
8.5

s
3.5

s
14.6

Treatments

ANOVA Ps0.05
Coeffkient of Variation (%)

Shelled
Corn
Yields
gfplot

Oct.11

*These values are the means of four replications. Numbers within a column followed by
the same letter are not significantly different according to a Duncan's Multiple Range
Test (Ps 0.05).
COMMENT: Similarly the seed corn cob characteristics and ultimate shelled corn yields
were significantly and outstanding increased with irrigation with the highest yields gained
~
in the 2x rate.
when water was added throunh the d r i lines

Pig. 17. DifiFeren
heights with and
irrigation.

in plant
.shout

Table 3. Relative differences in Percentages (%) between irrigated 2x and non-irrigated
seed corn plots.

BENEFITS OF IRRIGATING SEED CORN INBREDS
USING DRIP IN 2005 - Ridgetown
Parameters

O h

Increase

EARLY INBRED LATE INBRED
HYLAND 28-11 HYLAND T22-7B

Average Plant Height
Plant Vigour Rating
Leaf colour-greeness
Yield-Husks OFF
Cob Length
Ave. Kernels per Row
Cob Width
Ave. # of Rows per Cob
AN INCREASE IN SHELLED YIELDS OF:
275% and

476?40

A

1 0 EadyInbred- wandl I

lnigated

Non-lnigated

Fig. 18. Drip Irrigation - Non-irrigated soil moisture profiles

Ridgetown Drip lrrigation 10cm
East

Ridgetown Drip lrrigation 20cm
East

Fig. 19. Drip Irrigation -irrigated plot soil moisture profiles
Ridgetown Drip lrrigation 10cm
West

Ridgetown Drip Irrigation 2Ocm
West

.-5

Ridgetown Drip lrrigation 40cm
West
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Fig. 20. Rainfall accumulations in years 2003,2004 and 2005 (driest).
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Ridgetown Rain Comparison

CONCLUSIONS:
Under a very dry growing season, 2005, phenomenal increases in seed corn inbred yields
were obtained through the use of drip imgation. The drip tape was placed along side of
the corn stalks and imgated 5 times applying different levels of water. Yields of the early
maturing inbred, Hyland 28-11 showed outstanding yield increases of 275% while even
greater increases in shelled corn yields (476%) were experienced in the later maturing
seed corn inbred. Hyland T22-7B. The plant heights under drip imgation were
significantly increased by 45.5 and 62.8% respectively between the early and later
maturing seed corn inbreds. Plants were considerably more vigorous, foliage was greener,
and the lengths of the cobs were increased resulting in more kernels per row in both of the
inbreds tested. The cob widths were also increased resulting in more rows per cob, more
so in the later maturing seed corn inbred. Apparently, slowly applied water through drip
tape, penetrated more deeply into the soil than did the overhead imgation technique in
trial 1 with more water filtering deeper into the soil profile at the 10 and 20cm depths.
This was clearly viewed using a Capacitance probe. This technique of timing irrigation
events using a C-probe provides the necessary information for a grower to quickly make
the appropriate water management decisions throughout the season.
This trial demonstrated that what may be considered a normal amount of water to be
added, using the water budget approach (1X rate), although resulting in a significant
increase in yield, could be improved as was shown with the 2x irrigation quantities added.
There needs to be developed a method to correctly indicate what is an optimum amount
and timing of irrigation throughout the summer.

3.

COMMERCIAL GROWER IRRIGATION ASSESSMENT

We are indebted to Bob Mailloux who allowed us to install a soil moisture probe (Cprobe) and a tipping bucket rain gauge to monitor the soil moisture profile in both an
irrigated and a non-irrigated plot on his farm near Tilbury, Ontario. Bob was only able
to get his irrigation gun equipment into the designated field once applying 22.8 cm or
9110th~of an inch of water. The 5 acre seed corn plot was commercially harvested by
Pioneer and we thank Rick Smeenk for providing the yield data.

The single irrigation event returned an increase in field yields of 7%.
The following graphs will demonstrate the soil moisture profiles at the 10,20 and 40 cm
depths. You will note that within a 14-day period of the irrigation event it was followed
by several natural rainfall intervals. The soil moisture even after the irrigation event on
June 29 showed a continued decline suggesting the crop quickly used up the irrigation
water. This leads to the speculation that an earlier timed imgation would have provided
even greater benefits and economic returns.

Fig. 21. Soil moisture profile at Bob Mailloux farm - 2005.

1-

Mailloux C-probe
Non-Irrigated
10cm -20cm

-40cm]

Fig. 22. Soil moisture profile in field that was imgated on June 29, 2005.
Mailloux C-probe Site
Irrigated
/

z

m -20cm

4 0 c m x Uncovared higation

I

Irrigation event, June 29

Fig. 23. Benefits of a single irrigation in seed corn, 2005, Tilbury
Yield
Bushels/acre

CONCLUSION:
The capacitance probe, C-probe monitored the soil moisture profile at three soil depths of
10,20 and 40cm. Curves showing a decline in soil moisture with a diurnal fluctuation (an
up and down waviness showing a day and night plant utilization of the water indicates
root activity throughout the season. Roots were very active in the 10 and 20 cm depths
however very little root growth was observed at the lower 40cm depth. The single
irrigation event on June 29 increased the soil moisture profile, Fig. 22, in the top 10 and
20cm but did not penetrate further into the soil. That single addition of water increased
the yield by 7%. The plant remained under significant stress noted by its rapid water
uptake after the irrigation event and it appears could have benefited with one or even a
third irrigation event for further increases in seed corn yields. The graphs provided by the
C-probes could be readily used by growers to assist in making wise water management
decisions.
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