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TOMATO (Solanum lycopersicum ‘ Peto 696') S. A. Miller, J. R. Meraand F. Baysal
Early blight; Alternaria solani The Ohio State University, OARDC
Anthracnose; Colletotrichum coccodes 1680 Madison Ave.

Wooster, OH 44691

Evaluation of fungicidesfor the control of foliar and fruit diseases of processing tomatoes, 2006.

The experiment was conducted at the Ohio Agricultural Research and Development Center’s North Central Agricultura
Research Station in Fremont, OH on Rimer loamy fine sand. Potassium (240 Ib/A K,0), phosphorous (92 Ib/A P,Os) and nitrogen (105
Ib/A urea) were incorporated into the test field, which was then chisel plowed on 10 Oct 05. On 18 Apr 06, the field was cultivated and
raised beds on 5 ft centers were prepared. ‘ Peto 696’ tomato seeds were hot water-treated (10 min pre-soak at 100" F, treatment for 25 min
at 122" F) and sown on 11 Apr into 288-cell plug trays containing Metromix 360 seedling mix. On 23 May, seedlings were transplanted 1 ft
apart into singlerows 25 ft long on the beds. Starter fertilizer (N-P-K 10-34-0; 0.7 qt/50 gal water) was applied in the transplant water.
Treatments were arranged in a randomized complete block design with four replications. Treatment rows were alternated with untreated
guard rows. The herbicides Dua 11 Magnum (1 pt/A), Sencor 75 DF (0.33 Ib/A), and Round-Up WeatherMax (1 pt/A) were applied on 9
May. The field was cultivated on 14 and 27 Jun and hand weeded and hoed on 29 Jun. On 27 Jun, Sencor 75 DF was applied post plant at
0.33 Ib/A. Insecticides Mustang Max at 3 fl 0z/A and Warrior T a 3 fl 0z/A were applied on 29 Jun and 31 Jul, respectively. Treatments
were applied using a tractor-mounted CO,-pressurized sprayer (55 psi, 44.9 ga/A, 3 MPH) on a 7-10 day schedule beginning 26 Jun and
ending 31 Aug for atotal of ten applications. Severity of early blight on foliage was evaluated on 20 and 27 Jul, 3, 10, 17, 24, and 31 Aug
using amodified Horsfall-Barratt rating scale. Fruit were harvested from five plantsin the center of each treatment row on 6 Sep and
weights of marketable fruit, green fruit, fruit with anthracnose, bacterial disease, blossom end rot and “other” rots (minor funga and
oomycete fruit rots) were determined. Average maximum temperatures for 23-31 May, Jun, Jul, Aug and 1-6 Sep were 80.8, 79.2, 84.9,
83.9, and 73.0°F; average minimum temperatures were 52.8, 52.3, 59.8, 55.7, and 49.7°F; and rainfal amountswere 1.46, 5.48, 5.07, 2.51,
and 0.40 in., respectively. Data were analyzed by ANOVA using SAS statistical software. Means were separated using Fisher’s protected
least significant difference test.

Early blight disease pressure was moderate in thistrial. Based on thefinal (31 Aug) evauation, all treatments significantly
reduced early blight severity compared to the untreated control, athough there were no differences among treatmentsin efficacy. Similar
trends were observed in the area under the disease progress curve for early blight, but resultswere not statistically significant due to the
exclusion of season-long data from three plots due to the occurrence of bacterial canker. There were no significant differences in total
weight or percentage marketable fruit, which ranged from 52 — 69% (data not shown). The two higher rates of DPX-LEM17, Scala plus
Bravo Weather Stik and Bravo Weather Stik alternated with Quadris (standard) significantly reduced anthracnose fruit rot compared to the
untreated control. Bacteria fruit disease and blossom end rot incidences were low and were not affected by the treatments.

Treatment and rate/A (application time?) Early blight Total fruit %
AUDPC* % disease weight anthracnose
31 Aug (ton/A)

DPX-LEM17 SC 9.6 fl 0Z (1-10).....ccueueerererireininirincrsisiseseseseieissseneseeeeesseens 262.9a" 11.0b 412a 14.0ab
DPX-LEM17 SC 16.8 fl 0Z (1-10).....cceurrrerirrerinirerireenirereniseisessseseseessessenens 2774 a 8.1b 38.la 12.7b
DPX-LEM17 SC 24.0 fl 0Z (1-10)....cveurererireerinirerireenisereseseesesssesesesesesseens 2424 a 6.5b 38.7a 8.0bc
ENdura70 WDG 3 0Z (1-10) ..ccueurureireirirererineieissseniseesesesesesesessssesesesssessenens 2542 a 50b 25.7a 14.6 ab
Scala60SC 7 fl 0z + Bravo Ultrex WPG 1.8 [b (1-10) ..ccovvvvvevernisininnns 2949a 43b 345a 7.3 bc
Bravo Weather Stik 6 SC 1.7 pt (1,3,5,7,9)

alt Quadris 23F 5.6 1 0Z (2,4,6,8,10) ......cceeurrririeeririririrsieireseneisieeseseneneens 2774 a 35b 383a 41c
(0= <o [ wle 11 o PP 528.3a 304a 3lla 2l4a
P value 0.1263 0.0001 0.3889 0.0021

“Application timings were: 1= 26 Jun; 2= 3 Jul; 3= 11 Jul; 4= 17 Jul; 5= 24 Jul; 6= 31 Jul; 7= 7 Aug; 8= 14 Aug; 9= 21 Aug; 10= 31 Aug.
YDisease ratings and area under the disease progress curves (AUDPC) were based on the midpoint values of a modified Horsfall-Barratt
rating scale where 1=0%, 2= 1-3%, 3= 4-6%, 4=7-12%, 5= 13-25%, 6=26-50%, 7=51-75%, 8= 76-87%, 9=88-94%, 10= 95-97%, 11=98-
99% and 12= 100% early blight.

*Calculated according to the formula: ! ([(xi+xi.1)/2] (t-ti.1)) where x; is the rating at each evaluation time and (t;-ti.,) isthe time between
evaluations.

“Most values are the means of four replicate plots; treatments followed by the same letter within a column are not significantly different at
P" 0.1. Means were separated using Fisher’ s protected least significant difference test.



TOMATO (Lycopersicon esculentum ‘ Peto 696’) S. A. Miller, J. R. Meraand F. Baysal
Bacteria canker; Clavibacter michiganensis subsp. michiganensis The Ohio State University, OARDC
Anthracnose; Colletotrichum coccodes 1680 Madison Ave.

Wooster, OH 44691
Evaluation of productsfor the control of bacterial canker of processing tomatoes, 2006.

The experiment was conducted at the Ohio Agricultural Research and Development Center, Snyder Farm in Wooster, OH on
Wooster silt loam. ‘Peto 696’ tomato seedswere hot water-treated (10 min pre-soak at 100°F, then treatment for 25 min at 122°F; see
Appendix 1) and sown on 10 Apr into 288-cdll plug trays containing Fafard seedling mix. On the day of transplanting on 23 May, 400 Ib/A
19-19-19 (N-P-K) was broadcast, top dressed and incorporated into the test field and the herbicides Treflan EC (1pt/A), Dual |1 Magnum
(1.5 pt/A), and Sencor DF (0.5 Ib/A) were applied. Starter fertilizer (N-P-K 9-45-15; 1.65 |b/55 gal water) was applied at transplanting.
Treatments were arranged in a randomized complete block design with four replications. Each treatment consisted of 20 plants spaced 1 ft
apart with 5 ft between rows. Treatment rows were alternated with untreated border rows. Sevin 75 DF (0.5 Ib/A) was applied on 25 May
and Provado 1.6 F (3.5 fl 0z/A) was applied on 16 and 26 Jun for insect pest management. Eight treatments were applied using a tractor-
mounted CO,-pressurized sprayer (40 psi, 41.2 ga/A, 3 MPH) on a 7-10 day schedule beginning 28 Jun and ending 22. Plantswere
inoculated with approximately 10° CFU/fl oz (3x10® CFU/ml) Clavibacter michiganensis subsp. michiganensis strains C290 and A226 in
the evening of 3 Jul using a CO,-pressurized backpack sprayer (40 ps, 78.9 ga/A). Plantswere overhead irrigated on 12 and 16 Jun and 21
Aug with 1.0 in. water. The field was cultivated on 8 Jun, 26 Jul, and 2 and 14 Aug for weed control. Severity of bacterial canker on
foliage was evaluated on 17 and 25 Jul and 4, 11, 16, and 28 Aug using a modified Horsfall-Barratt rating scale. Fruits were harvested from
five plantsin the center of each treatment row on 31 Aug and weight of marketable fruit, green fruit, fruit with anthracnose, bacterial
canker, blossom end rot and other rotswere determined. Average maximum temperatures for 23-30 May, Jun, Jul, and Aug were 82.9,
78.2, 84.5, and 83.4°F; average minimum temperatures were 53.6, 54.1, 63.3, and 61.2°F; and rainfall anountswere 1.85, 4.08, 6.48, and
1.26 in., respectively. Datawere anayzed by ANOVA using SAS statistical software. Meanswere separated using Fisher’s protected |east
significant difference test.

Bacteria canker disease pressure was high in thistrial, with an average of 72.6% diseased foliage (leaves, stems, petioles) in the
untreated control by the end of the season. All of the treatments except Serenade Max plus Kocide 2000 significantly (P < 0.1) reduced
bacterial canker severity at the end of the season compared to the untreated control, but did not differ from one another in efficacy.
However, none of the AUDPCs differed significantly between treatments or the untreated control (P = 0.1225). The Manzate + Kocide
2000 and Manzate + DPX-GFJ52 treatments increased the percentage of ripe fruit with bacterial canker symptoms compared to the
untreated control. Therewere no significant differences in percentage of marketable fruit, which ranged from 40.5 to 48.4 (data not shown)
or in total yield among plots treated with any of the product combinations or left untreated. Anthracnose was significantly reduced
compared to the untreated control in plots treated with Manzate + K ocide 2000, Tanos + DPX-GFJ52 + Manzate, and Manzate + DPX-
GFJ52. Therewere no differences among treatments or the control in yield of healthy or diseased green fruit, or fruit with blossom end rot
or other rots (data not shown).

Treatment and rate/A (application time?) Bacteria canker Tota %
Foliar Foliar AUDPCY % yield anthracnose”
16 Aug 28 Aug ripefruit  (ton/A)
w/
symptoms

Tanos 50DF 8 oz + Kocide 2000 DF 2 Ib + Manzate
75DF 21b (1,3,5,7)
alt Kocide 2000 DF 2 Ib + Manzate 75DF 2 |b

(2,4,6,8) ..ottt 39.5 bc* 474b 1312.3a 16.1adbc 242a 79ab
Manzate 75DF 2 Ib + Kocide 2000 DF 2 1b (1-8) ... .. 356¢c 50.5b 1131.3a 18.8a 16.7 a 26b
Tanos 50DF 8 oz + DPX-GFJB2 WG 1.17 |1b + Manzate

75DF 21b (1,3,5,7)

alt DPX-GFJ52 WG 1.17 Ib + Manzate 75DF 2 1b

(2,4,6,8) ..ottt 47.4 bc 50.5b 14233 a 169dc 176a 37b
Manzate 75DF 2 Ib/A + DPX-GFJ52 1.17 Ib (1-8) ............. 419 bc 50.5b 12404 a 18.2ab 173 a 20b
Serenade Max 1 Ib + Kocide 2000 DF 1lb

+ Biotune 0.2% VIV (1-8)..c.ccereerereiereeeiiisisisesesesvsnsnenns 50.5ab 58.3a 1610.8 a 11.6 bc 17.7a 10.6 ab
untreated CONtrol ...........cccceviereeiveeceieeesececeeeeeeeseee e 6l4a 72.6 a 1843.7 a 10.2c 16.4a 15.1a
P vaue 0.0060 0.0865 0.1225 0.0931 0.2486 0.0903

“Application timings were: 1= 28 Jun; 2= 6 Jul; 3= 14 Jul; 4= 21 Jul; 5= 1 Aug; 6= 8 Aug; 7= 15 Aug; 8= 22 Aug.

YDisease rating and area under the disease progress curve (AUDPC) based on the midpoint values of a modified Horsfall-Barratt rating
scalewhere 1=0%, 2= 1-3%, 3= 4-6%, 4=7-12%, 5= 13-25%, 6=26-50%, 7=51-75%, 8= 76-87%, 9=88-94%, 10= 95-97%, 11=98-99%
and 12= 100% bacterial canker. AUDPC calculated according to the formula: ! ([(X;+X;.1)/2](t-t;.,)) where x; is the rating at each evaluation
time and (t-t,,) is the time between evauations.

*Values are the means of four replicate plots; treatments followed by the same |l etter within a column are not significantly different

a P"0.09 . Meanswere separated using Fisher’ s protected | east significant difference test.

“Percent anthracnose data were square root transformed prior to analysis; non-transformed means are reported.



TOMATO (Lycopersicon esculentum ‘ Peto 696’) S. A. Miller, J. R. Meraand F. Baysal
Anthracnose; Colletotrichum coccodes The Ohio State University, OARDC
1680 Madison Ave.

Wooster, OH 44691
Evaluation of cover cropsfor their effect on growth, yield and disease of processing tomatoes, Fremont 2006.

The experiment was conducted at the Ohio Agricultural Research and Development Center’s North Central Agricultura
Research Station in Fremont, OH on Rimer loamy fine sand. Potassium (72 Ib/A K,0), phosphorous (72 Ib/A P,Os) and nitrogen (72 Ib/A
urea) were incorporated into the test field, which wasthen chisel plowed on 10 Oct 05. On 30 Mar 06, the field was cultivated and raised
beds were prepared. Plots consisted of three 25 ft long raised beds on 5 ft centers, arranged in arandomized complete block design with
four replications. Caliente brand varieties 119 (Brassica juncea and Sinapis alba) and 99 (B. juncea) were seeded on the top of the beds at
the rate of 13.4 Ib/A and varieties 61 (B. juncea) and Nemat (Eruca sativa) were seeded at the rate of 8.0 Ib/A on 30 Mar using a3 ft Gandy
fertilizer spreader. Control plotswere not seeded. After seeding, beds were cultipacked in order to maximize seed contact with soil. On 1
May, germination data were recorded from three 10 in.? sections (both ends and the middle) of the center row of each plot. Select EC was
applied at therate of 5 fl 0zZ/A on 5 May to control volunteer wheat. ‘ Peto 696’ tomato seeds were hot water-treated (10 min pre-soak at
100°F, then 25 min at 122°F; see Appendix 1) and sown on 8 May into 288-cell plug trays containing Metromix 360 seedling mix. On 24
May, plantswere cut from a 1ft> section from the outside beds of each variety and plant number, height, and fresh and dry weights were
recorded. The cover crops were flail-mowed, and chopped leaves, stalks, and stems were incorporated into the beds on 25 May using a
power bedder. The herbicides Dual 11 Magnum (1 pt/A), Sencor 75 DF (0.33 Ib/A), and Round-Up Weather Max (1 pt/A) were applied on
30 May. On 6 Jun, tomato seedlings were transplanted into single rows 1 ft apart on the beds. Starter fertilizer (N-P-K 10-34-0; 0.7 qt/50
ga water) was applied in the transplant water. On 27 Jun Sencor 75 DF was applied a 0.33 Ib/A. Asana XL (6 fl 0z/A), Mustang Max (5 fl
0z/A), Spintor (3 fl 0z/A), Pydrin 2.4 EC (6 fl 0z/A), Dimethoate 400 (1 qt/A), Thiodan (1 gt/A), and Lannate LV (1.5 pt/A) were applied
on 26 Jun and 31 Jul, 29 Jun, 6 Jul, 24 Jul, 31 Jul, 17 Aug, and 25 Aug, respectively to control insect pests. Manex 4L (1.6 qt/A), Champ 11
(1.3 pt/A), Quadris (6 fl 0z/A), and Bravo WeatherStik (3 pt/A) were applied on 26 and 29 Jun, 24 and 31 Jul, and 8 Sep; 26 and 29 Jun and
6 Jul; 6 Jul and 25 Aug; and 17 Jul, 17 Aug, and 1 Sep, respectively. The field was hand weeded and hoed on 29 Jun. On 27 Jun and 11 Jul,
the height, width, and number of |eaves of three tomato plants from the middle of the center plot row were recorded. Fruit were harvested
from five plantsin the middle of the center plot row on 25 Sep and weights of marketable and unripe fruit and fruit with anthracnose,
blossom end rot and other rots were determined. Average maximum temperatures for 30-31 Mar, Apr, May, Jun, Jul, Aug and 1-25 Sep
were 64.0, 65.1, 70.4, 79.2, 84.9, 83.9, and 73.7°F; average minimum temperatures were 33.0, 35.8, 45.1, 52.3, 59.8, 55.7, and 47.4°F; and
rainfall amountswere 0.00, 2.23, 5.00, 5.48, 5.07, 2.51, and 2.24 in., respectively. Datawere analyzed by ANOVA using SAS statistical
software. Means were separated using Fisher’s protected least significant difference test.

The mustard cultivars (Caliente 119, 99 and 61) produced similar amounts of biomass, which were significantly higher than that
produced by Nemat (aruguld). Mustard plants were significantly taller than Nemat plants, but Nemat population density was significantly
higher than recorded for the mustard varieties. Therewere no significant differences between plotswith or without cover cropsin tomato
plant height or width, number of leaves/plant, total or marketable yield, or percentage of fruits with anthracnose or blossom end rot. There
was however, a trend toward higher marketable yield from tomato plots with a previous cover crop of Caliente 61 compared to the no-
cover control, possibly as aresult of the significantly lower percentage of unripe fruitsin these plotsthan in the control. Minor fruit rots
(Rhizoctonia, Pythium spp. etc.) were significantly lower in tomatoes following Caliente 99 and Nemat than in the no-cover control.



Cover crop

Cover crop

Germination Height Fresh weight
(plants/ft?) (in) (0zZ/ft?d)
Caliente 119, 55.8 b 240a 211a
Caliente 99, 67.3b 17.0b 19.7a
Caliente 61 ..., 786D 18.8b 186a
N1 SO 146.8a 96¢ 11.9b
P value 0.0007 0.0001 0.0012

"Values are the means of four replicate plots, means followed by the same letter
within acolumn are not significantly different at P* 0.05.

Cover crop Tomato Tomato  Number Total Marketable % % % %
plant plant of yield yield hedthy  anthracnose  blossom minor
height width leaves  (ton/A) (ton/A) unripe end rot fruit rots
(in.) (in.) tomato fruit
plant
Caiente 119, 133a 29.7a 9.3a 243a 6.1la 418a 189a 18a 142 &b
caiente 99, 13.7a 321la 94a 286a 65a 49.1a 165a 2la 10.7b
caiente 6L .., 13.3a 304a 88a 284 a 105a 27.1b 216a 36a 119ab
NEME oo 139a 3lla 9.3a 284 a 82a 39.8ab 19.2a 36a 8.4b
NONCooooeoeoeo 12.7a 30.3a 9.3a 28.7a 50a 488a 10.7 a 37a 200a
P vaue 0.6574 0.7204 0.1138 0.7626 0.2816 0.0389 0.1345 0.2507 0.1006

"Values are the means of four replicate plots; treatments followed by the same letter within a column are not significantly different at

P"0.1.



TOMATO (Lycopersicon esculentum ‘ Peto 696’) S. A. Miller, J. R. Meraand F. Baysal
Anthracnose; Colletotrichum coccodes The Ohio State University, OARDC
1680 Madison Ave.

Wooster, OH 44691
Evaluation of cover cropsfor their effect on growth, yield and disease of processing tomatoes, Wooster 2006.

The experiment was conducted at the Ohio Agricultural Research and Development Center, Snyder Farm in Wooster, OH on
Wooster silt loam. Prior to planting, 400 Ib/A 19-19-19 (N-P-K) fertilizer was broadcast, top dressed and incorporated into the test field.
Thefield was cultivated and raised beds were prepared on 5 ft centers. On 3 Apr, Caliente brand varieties 119 (Brassica juncea and Snapis
alba), 99 and 61 (B. juncea) and Nemat (Eruca sativa) were seeded at the rate of 11.0, 8.9, 5.5, and 5.5 Ib/A, respectively using a 3 ft
Gandy (seeder). After seeding, beds were cultipacked in order to maximize seed contact with soil. On 21 May, germination data was taken
from three section (both ends and the middle) of one of the two treatment rows on a 10 in’. ‘ Peto 696" tomato seeds were hot water-treated
(10 min pre-soaked at 100°F, treatment for 25 min at 122°F; see Appendix 1) and sown on 2 May into 288-cell plug trays containing Fafard
seedling mix. On 5 Jun, mustard plants were cut from a 1ft® section from both treatment row of each variety and plant numbers, plant
height, tota plant fresh and dry weight were recorded. Mustard plants were flail mowed and chopped |eaves, stalks, and stems were
incorporated on 7 Jun using apower bedded. Tomato seedlings were transplanted on 21 Jun; starter fertilizer (N-P-K 9-45-15; 1.65 |b/55
ga water) was applied to the transplants. Plots were arranged in randomized complete block design initially with four replications, but one
replication was lost due to flooding. Each plot consisted of two rows of 25 plants spaced 1 ft apart, with 5 ft between rows. Thetwo
experimental rows (with cover crop) were aternated with one border row without a cover crop. A control with no cover crop was included.
The herbicide Sencor 75 DF was applied on 18 Jul at 0.5 Ib/A. Provado 1.6 F (3.5 fl 0z/A) was applied on16 and 26 Jun and Sevin 75 DF
(0.51b/A) on 12 Jun for insect pests control. Bravo WeatherStik (1.75 pt/A) and Quadris (5.5 fl 0z/A) were applied to tomatoeson a 7-10
day alternating schedule beginning on 14 Jul and ending on 6 Sep for atota of four applications per each product. The field was
cultivated, hand weeded and hoed on 8 and 14 Aug. On 14 Jul and 5 Aug, the height, width, and number of leaves of three plants from the
middle of one treatment row were recorded. Fruit were harvested from five plantsin the center of one treatment row on 10 Oct and weights
of marketable and unripe fruit, and fruit with anthracnose, blossom end rot and other rots were determined. Average maximum
temperaturesfor 3-30 Apr, May, Jun, Jul, Aug, Sep, and 1-10 Oct were 66.8, 70.4, 78.5, 84.5, 83.4, 71.4, and 70.9°F; average minimum
temperatureswere 39.8, 46.9, 54.1, 63.3, 61.2, 52.0, and 46.4°F; and rainfall amountswere 1.49, 5.83, 4.08, 6.48, 1.26, 2.86, and 0.07 in.,
respectively. Datawere analyzed by ANOV A using SAS statistical software. Means were separated using Fisher’s protected least
significant difference test.

The mustard cultivars Caliente 119, 99 and 61 produced similar amounts of biomass, which were significantly higher than that
produced by Nemat (aruguld). Caliente 119 and 99 were taller than Cdiente 61 plants, and all were significantly taller than Nemat plants.
There were no differences among cover cropsin germination. In thislocation, tomatoes following Caliente 119, Caliente 61 or Nemat
were shorter than plants not following a cover crop. Tomato plant width and number of leaves per plant were less in tomatoes following
any cover crop than in control tomatoes. Total fruit yield was lower (P < 0.1) in tomatoes following Caliente 119, 99 and 61 than the
control, but there were no differences in marketableyield or yield of fruit with anthracnose symptoms. Marketable yield was low overal
dueto alarge proportion of unripe fruit. Minor fruit rots were higher in tomatoes following Nemat than in control tomatoes. Blossom end
rot was significantly reduced compared to the control in tomatoes following any cover crop.



Cover crop Cover Crop
Germination Height Fresh weight

(plantg/ft?) (in.) (0z/ft?)
Caliente 119......oocr.. 383a 281a 23a
Caliente99..........oovvvvvvvvernneenen 36.5a 254a 22.8a
(7 1LY R 325a 19.5b 20.4a
[NIS11T SO 400a 144c 125b
P vaue 0.4756 0.0001 0.0142

"V alues are the means of four replicate plots, means followed by the same letter within a column are not significantly different at P" 0.05.
Means were separated using Fisher’ s protected least significant difference test.

" Average fresh weight datawere square root transformed prior to analysis; non-transformed means are reported.

Cover crop Tomato Tomato Number Total Marketable % % %
plant plant of yield yield anthracnose  minor fruit  blossom
height width leaves/ (ton/A) (ton/A) rots end rot
(in.) (in.) tomato
plant
Cdiente 119, 155b 242b 41.4b 21.0b 53a 180a 11.3ab 16b
caiente99.....o... 165ab 25.0b 39.3b 18.3b 34a 17.7a 109 ab 23b
Caliente 6L, 141b 240b 396b 224b 75a 16.2a 6.4c 14b
N 159b 235b 36.8b 252a 95a 99a 134 a 16b
NONC oo 200a 373a 60.9a 35.3a 77a 170a 8.7 bc 6.4a
P vaue 0.0498  0.0267 0.0567 0.0961 0.2493 0.8610 0.0513 0.0176

"Values are the means of four replicate plots; treatments followed by the same letter within a column are not significantly different at
P" 0.1. Means were separated using Fisher’ s protected least significant difference test.



PEPPER (Capsicum annuum ‘Paladin’) S. A. Miller, J. R. Meraand FulyaBaysal
Phytophthora blight; Phytophthora capsici The Ohio State University, OARDC
Pythium root rot; Pythium spp. 1680 Madison Ave.

Wooster, OH 44691

Evaluation of biopesticides and fungicides for control of Phytophthora foliar blight and Pythium root rot of peppers, 2006.

The experiment was conducted at the Ohio Agricultural Research and Development Center’s North Central Experiment Station in
Fremont, OH on Hoytville silty clay loam. The test field was cultivated on 17 Apr, and potassium (240 Ib/A K,0), phosphorous (92 Ib/A
P,Os) and nitrogen (105 Ib/A urea) were incorporated. Raised beds on 5 ft centers were prepared on 18 Apr. On 19 Jul, additiona 28 Ib/A
nitrogen was applied. ‘Paladin’ pepper seeds were treated by agitating seedsin a20% Clorox (sodium hypochlorite) solution for 1 minute,
followed by a 5-minute rinse in running tap water and air-drying, and sown on 17 Apr into 200-cell plug trays containing M etromix 360
seedling mix. The herbicides Dua 11 Magnum (1 pt/A), Command ME (1 pt/A), and Round-Up Ultra (1 qt/A) were applied on 31 May. On
6 Jun, Round-Up Ultra (1 qt/A) was applied to control emerged weeds. Mustang Max (3 fl 0z), Warrior T (3 fl 0z/A), Pounce 3.2 EC (6 fl
0z/A), Dimethoate 400 (1 pt/A), and Metasystox MSR (2 pt/A) plus Spintor 2SC (6 fl 0z/A) were applied on 19 Jul and 1 Sep; 31 Jul; 11
Aug; 14 Aug and 1 Sep; and 21 Aug, respectively to control insect pests. Pepper seedlings were transplanted on 8 Jun. The starter fertilizer
(N-P-K 10-34-0; 0.7 qt/50 gal water) was applied in the transplant water. Treatmentswere arranged in arandomized complete block
design with four replications. Each plot consisted of three rows (one row per bed), 40 ft long, spaced 1ft apart, and alternated with
untreated border rows. On 5 Jul, ten plants from the middle of the two outside rows of each plot were dug and analyzed for Pythium root
rot. Ten plantswere dug on 19 Sep for Pythium root rot evaluation from the middle of the center treatment row of each plot. Severity of
Pythium root rot was assessed on a 1-5 scale where 1= healthy root system to 5= dead plant. The disease was confirmed by plating
selected root samples on PIBNC medium, semi-selective for oomycetes. The field was cultivated on 27 Jun and 6, 11 and 20 Jul and hand
weeded and hoed on 29 Jun and 24 Jul. On 31 May, Ridomil Gold EC was broadcast at 1pt/A and incorporated into the soil prior to
transplanting all plots except those to be treated with Muscodor, Serenade Max plus Kocide 2000, and Actinovate SP. Muscodor was
broadcast and incorporated with a rotovator to a depth of 4 in. on 31 May at the rate of 1.9 or 3.5 0z/ft> soil. For the Actinovate SP-treated
plots, plants were drenched with the product at 6 02/100 gal on 6 Jun, two days prior to transplanting. The Serenade ASO treatment was
applied at transplanting by drenching 50 ml within a6 in. circle around the base of each plant using a backpack CO,-pressurized sprayer.
Foliar treatments were applied using atractor-mounted CO,-pressurized sprayer (55 psi, 36 gal/A, 2 MPH). The sprayer was fitted with
three nozzles, with the center nozzle positioned over the center of the row, and two angular drops down, mini side booms connected to the
main boom on each side of the plant to insure spray penetration to the lower portion as well as the base of the plants. Nine applications
were made on a 7-10 day schedule beginning 28 Jun and ending 25 Aug. The total number of hedthy plants and plants with Phytophthora
blight symptoms were determined on 11, 20, and 27 Jul, 3, 10, 17, 24, and 29 Aug, and 7 Sep. On 18 Aug, fruits were harvested from al
treatment rows (120 ft). The second harvest on 18 Sep was from the center treatment row (40 ft). Number and weight of marketable fruit,
healthy cull fruit, fruit infected with Phytophthora or other diseases, and fruit with physiological or insect damage were recorded. Average
maximum temperatures for 8-30 Jun, Jul, Aug, and 1-18 Sep were 79.4, 84.9, 83.9, and 75.5°F; average minimum temperatures were 52.6,
59.8, 55.7, and 50.1°F; and rainfall anountswere 4.91, 5.07, 2.51 and 1.43 in., respectively. Datawere analyzed by ANOVA using SAS
datistical software. Means were separated using Fisher’s protected |east significant difference test.

Disease pressure was low for both Phytophthora blight and Pythium root rot. The proportion of pepper plantskilled by
Phytophthora blight ranged from 0.5 — 5%, while the average proportion of plants showing symptoms of foliar blight (symptoms on leaves
or stems) ranged from 0.8 - 3.4% (data not shown). Therewere no significant differences among treatments and the untreated control in
the proportion of plantskilled plants with foliar Phytophthora symptoms or in the AUDPC calculated using numbers or proportions of dead
plants, plantswith foliar symptoms, or the combination of dead plants and plants with foliar symptoms. However, all of the treatments
resulted in significantly less Phytophthora fruit rot than the untreated control. The proportion of healthy fruit was significantly higher in
plots treated with Muscodor, Actinovate SP (drench plus foliar) and Maestro 80DF alternated with Serenade Max plus Kocide 2000 than in
the untreated control. Thiswas primarily due to the reduced incidence of fruit rots by pathogens other than P. capsici in these plots. The
incidences of physiologica damage, e.g. blossom end rot, and damage due to insect pests was also low and did not differ significantly
among treatments and the untreated control. Marketableyields were significantly higher in plots treated with Actinovate SP (drench plus
foliar) and Maestro 80DF alternated with Serenade Max plus Kocide 2000 than in untreated control plots. None of the treatments affected
plant health at either evaluation, as measured by fresh or dry root or top weight, root length or Pythium root disease severity compared to
the untreated control. The number of Pythium colonies recovered from pepper roots also did not differ among treatments and the untreated
control.
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Treatment and rate/A (application time?) Marketable % % %
yield Phytophthora  hedlthy  Phytophthora  fruit with
ton/A AUDPCY fruit infected fruit other

rots

Muscodor 3.5 0z/ft*soil (8 days pre-transplant) 3.3ab" 59.0a 788a 19b 6.2¢

Muscodor 1.9 oz/ft®soil (8 days pre-transplant) 21ad 333a 778a 13b 9.3 bc

Actinovate SP 6 0z/100 gallons seedling drench

pre-transplant + 12 0z foliar (1-9) ...couovveierinsinninnnninenesesisnnens 34a 54.6a 79.3a 21b 6.8c
Serenade ASO 2.0% drench at transplant

Serenade Max 2 Ib + Kocide 2000 2 Ib (1-9)......ccccvvrererincrnenene 18cd 106.8 a 65.4 bc 21b 1758
Ridomil Gold EC 1 pt drench at transplant

Ridomil Gold Copper 2.5 1D (1,3,5,7) «vocvevrvrrnnininnininnnisinnnens 3.0abc 70.1a 75.2ab 16b 12.0bc
Ridomil Gold EC 1 pt drench at transplant

Ridomil Gold Copper 2.5 1b (3,7)

alt Serenade Max 2 Ib + Kocide 2000 DF 2 1b (1,5,9) .............. 15d 340a 63.5c 23b 225a
Ridomil Gold EC 1 pt drench at transplant

Ridomil Gold Copper 2.5 1b (3,7)

at Actinovate SP 12 0Z (1,5,9) ...ceovvvveninenieinininenesis e e 1.9 bcd 304a 74.1 abc 13b 12.2bc
Ridomil Gold EC 1 pt drench at transplant

Maestro 80DF 6 1b (3,7)

at Serenade Max 2 Ib + Kocide 2000 2 1b (1,5,9)....cccccvvrerenen 34a 36.3a 788a 14b 6.5¢c
Ridomil Gold EC 1 pt drench at transplant

Maestro 80DF 6 1b (3,7)

at Actinovate SP 12 0Z/A (1,5,9) .ccovvvinvsiininieiinesieenesiseneseens 23ad 385a 74.6 ab 17b 12.9bc
UNtreated CONEIOL .......c.oiiiiiiisisise e 1.8 bcd 324a 66.6 bc 39a 16.5ab
P value 0.0591 0.3233 0.0331 0.0308 0.0135

“Application timeswere: 1= 28 Jun; 2= 5 Jul; 3= 12 Jul; 4= 19 Jul; 5= 26 Jul; 6= 2 Aug; 7= 11 Aug; 8= 18 Aug; 9= 25 Aug.
YCalculated according to the formula: ! ([(xi+xi-1)/2] (ti-ti.1)) where x; is therating at each evaluation time and (ti-t;_;) isthe time between

evauations.

*Vaues are the means of four replicate plots; treatments followed by the same letter within a column are not significantly different at P <
0.06. Means were separated using Fisher’s protected |east significant difference test.

Treatment and rate/A (application time?) Fresh root Fresh top Average Pythium Number of
weight weight Root length  severity” Pythium
(02) (02) (in.) colonies/20
plants

Muscodor 3.5 0z/ft°soil (8 days pre-transplant) 0.159 cd” 12a 38a 209a 43a
Muscodor 1.9 0z/ft®soil (8 days pre-transplant) 0.154d 10a 40a 20.8a 45a
Actinovate SP 6 0z/100 gallons seedling drench

pre-transplant + 12 0z foliar (1-9) ...covvveivrirnnninneinisenisesnnens 0.186 abc 15a 39a 16.1a 33a
Serenade ASO 2.0% drench at transplant

Serenade Max 2 Ib + Kocide 2000 2 Ib (1-9)....ccovvevrrervrenennnn 0.180 ad 1l2a 40a 18.7a 48a
Ridomil Gold EC 1 pt drench at transplant

Ridomil Gold Copper 2.5 1D (1,3,5,7) «voeevrvrrnnininininininrisennnens 0.195a 15a 39a 172a 38a
Ridomil Gold EC 1 pt drench at transplant

Ridomil Gold Copper 2.5 1b (3,7)

at Serenade Max 2 Ib + Kocide 2000 DF 2 1b (1,5,9) ...ccovuveee. 0.165 bcd 10a 43a 148a 45a
Ridomil Gold EC 1 pt drench at transplant

Ridomil Gold Copper 2.5 1b (3,7)

alt Actinovate SP 12 0Z (1,5,9) ..voveveveeeieieieecciieisesesesesesesnens 0.181 ad lla 40a 183a 28a
Ridomil Gold EC 1 pt drench at transplant

Maestro 80DF 6 1b (3,7)

alt Serenade Max 2 Ib + Kocide 2000 2 1b (1,5,9) ....cccevvvvvrvrenns 0.189 ab 1l2a 39a 18.7a 25a
Ridomil Gold EC 1 pt drench at transplant

Maestro 80DF 6 1b (3,7)

alt Actinovate SP 12 0Z/A (1,5,9) ..vcveveieirieiiieiiiniseseseseseneseens 0.159 cd 1l2a 40a 203a 35a
UNtreated CONEIOL .......c.oiiiiiiisisise st 0.178 ad lla 39a 228a 35a
P value 0.0474 0.2554 0.7262 0.6354 0.5998

“Application timeswere: 1= 28 Jun; 2= 5 Jul; 3= 12 Jul; 4= 19 Jul; 5= 26 Jul; 6= 2 Aug; 7= 11 Aug; 8= 18 Aug; 9= 25 Aug.
YSeverity of Pythium root rot was assessed on a 1-5 scale where 1 (healthy) = 0% disease; 2= 1-25 % disease; 3= 26-50% disease; 4= 51-
75% disease; and 5= 76-100% disease. Severity = [#(category midpoint* number of plantsin category)]/n, where n = number of total plants

harvested.

*Vaues are the means of four replicate plots; treatments followed by the same letter within a column are not significantly different at
P" 0.05. Meanswere separated using Fisher’s protected |east significant difference test.
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PEPPER (Capsicum annuum ‘Paladin’) S. A. Miller, J. R. Meraand F. Baysal
Bacteria leaf spot; Xanthomonas euvesicatoria The Ohio State University, OARDC
1680 Madison Ave.

Wooster, OH 44691

Evaluation of productsfor the control of bacterial leaf spot of bell peppers, 2006.

The experiment was conducted at the Ohio Agricultural Research and Development Center, Snyder Farm in Wooster, OH on
Wooster silt loam. Prior to planting, 400 Ib/A 19-19-19 (N-P-K) was broadcast, top dressed and incorporated into the test field on 23 May.
‘Paladin’ pepper seeds were treated by agitating them in a 20 % Clorox (sodium hypochlorite) solution for 1 minute, followed by a5
minute rinse in running tap water and air-drying, and sown on 10 Apr into 200-cell plug trays containing Fafard seedling mix. The
herbicide Treflan EC (2 pt/A) was applied on 30 May. Pepper seedlings were transplanted on 30 May; starter fertilizer (N-P-K 9-45-15;
1.65 Ib/55 ga water) was applied to the transplants. Plots were arranged in randomized complete block design with four replications. Each
plot consisted of 20 plants spaced 1 ft apart with 5 ft between rows. Treated rows were alternated with untreated border rows. Provado 1.6
F (3.5fl 0z/A), Asana XL (6 fl 0z/A), and Sevin 75 DF (0.5 Ib/A) were applied on 16 and 26 Jun, 7 Jul, and 7 Sep, respectively for insect
pests control. Treatments were applied using atractor-mounted CO,-pressurized sprayer (40 psi, 41.2 ga/A, 3 MPH) on a7-10 day
schedule beginning 28 Jun and ending 6 Sep for atotal of ten applications. Plants were inocul ated with approximately 10° CFU/f| oz (3x10°
CFU/ml) Xanthomonas euvesicatoria strain 110C (race T1P8, copper sensitive), in the evening of 30 Jun using a CO,-pressurized backpack
sprayer (40 psi, 78.9 gal/A). Plants were misted with water using a tractor-mounted CO,-pressurized sprayer
(40 psi, 41.2 gal/A, 3 MPH) prior to inoculation. Plants were overhead irrigated on 12 and 16 Jun and 21 Aug with 0.5 in. water. The field
was cultivated on 18 Jul and 2 and 14 Aug. Severity of bacterial leaf spot on foliage was evaduated on 17 and 25 Jul and 4, 11, 16, and 28
Aug using amodified Horsfall-Barratt rating scale. Fruits were harvested from the entire treatment row on 25 Sep and weights and numbers
of marketable fruit, healthy cull fruit, fruit with bacterial leaf spot symptoms, fruit with other diseases (soft rot, white mold, etc.), and fruit
with physiologica (sunscald, blossom end rot) or insect damage were recorded. Average maximum temperatures for 30-31 May, Jun, Jul,
Aug, and 1-25 Sep were 90.7, 78.2, 84.5, 83.4, and 72.6°F; average minimum temperatureswere 62.4, 54.1, 63.3, 61.2, and 53.2°F; and
rainfall amountswere 0.52, 4.08, 6.48, 1.26, and 1.58 in., respectively. Datawere analyzed by ANOVA using SAS datistical software.
Means were separated using Fisher’ s protected least significant difference test.

Bacteria leaf spot developed aggressively in thistrial and plants remained small throughout the season. There were no
significant differences between treatments and the untreated control in disease severity at the end of the trial, AUDPC, total or marketable
yield or percentage of symptomatic fruit. Yields of fruit with other diseases or physiological or insect damage were low and there were no
differences among treated plots and the untreated control (data not shown). Plants treated with Tanos 50DF plus Manex plus DPX-GFJ52
WG alternated with Manex plus DPX-GFJ52 WG produced significantly fewer healthy culls (small fruit) than the untreated control.

Treatment and rate/A (application time?) Bacteria leaf spot” Total Marketable % %
Severity  AUDPC yield yield bacterial healthy
(%) (ton/A) (ton/A) leaf spot- culls
28 Aug diseased
fruit
Tanos 50DF 10 oz + Manex 37F 1.6 gt + Kocide 2000 DF 2 Ib
(1,3,5,7,9)
alt Manex 37F 1.6 gt + Kocide 2000 DF 2 1b (2,4,6,10)............... 26a 1064.1a 29a 10a 230a 365a
Tanos 50DF 10 oz + Manex 1.6 gt + DPX-GFJ52 WG 1.17 Ib
(1,35,79)
alt Manex 37F 1.6 gt + DPX-GFJ52 WG 1.17 Ib (2,4,6,10)......... 289a 9454a 25a 05a 312a 274b
Manex 37F 1.6 gt + Kocide 2000 DF 2 1b (1-10) .....cceovvverireerererenne 17.8a 10028a 26a 0.7a 285a 35.6a
Kasumin 2L 54 f1 02/100 gal (1-10) ....ceuvurerireererererieininirenineeeeseseens 316a 1139.5a 30a 0.7a 225a 35.7a
Kasumin 2L 54 fl 0z/100 gal (1,3,5,7,9)
alt Kocide 2000 DF 1.5 1b (2,4,6,8,10)......c.ccvuvurieirermnenininereneninnens 238a 9785a 3.0a 08a 242a 329a
UNLreated CONEIOL .......c.oi ittt 26.1a 992.2a 3.0a 08a 27.7a 35.6a
P value 0.6797 0.9343 0.5289 0.2220 0.5912  0.0093

“Application timings were: 1= 28 Jun; 2= 6 Jul; 3= 14 Jul; 4= 21 Jul; 5= 31 Aug; 6= 8 Aug; 7= 15 Aug; 8= 22 Aug; 9= 30 Aug; 10= 6 Sep.
YDisease ratings and area under the disease progress curves (AUDPC) were based on the midpoint values of a modified Horsfall-Barratt
rating scale where 1=0%, 2= 1-3%, 3= 4-6%, 4=7-12%, 5= 13-25%, 6=26-50%, 7=51-75%, 8= 76-87%, 9=88-94%, 10= 95-97%, 11=98-
99% and 12= 100% bacterial leaf spot. AUDPC wascal culated according to theformula: ! ([(x+X;.1)/2] (t-t..;)) wherex; istherating at
each evaluation time and (t;-t;.,) isthe time between evauations.

*Values are the means of four replicate plots; treatments followed by the same |etter within a column are not significantly different at

P" 0.05. Meanswere separated using Fisher’s protected |east significant difference test.
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PEPPER (Capsicum annuum ‘Paladin’) S. A. Miller, J. R. Meraand FulyaBaysal
Phytophthora blight; Phytophthora capsici The Ohio State University, OARDC
1680 Madison Ave.

Wooster, OH 44691

Evaluation of fungicidesfor control of Phytophthora blight of peppers, 2006.

The experiment was conducted at the Ohio Agricultural Research and Development Center’s North Central Agricultura
Experiment Station in Fremont, OH on Rimer loamy fine sand. Potassium (240 Ib/A K,0), phosphorous (92 Ib/A P,Os) and nitrogen (105
Ib/A urea) were incorporated into the test field, which was then chisel plowed on 10 Oct 05. On 19 Jul 2006, an additional 28 Ib/A nitrogen
was applied. On 18 Apr, the field was cultivated and raised beds on 5 ft centerswere prepared. ‘Paladin’ (resistant to Phytophthora root and
crown rot) pepper seeds were treated by agitating them in a25% Clorox (sodium hypochlorite) solution for 1 minute followed by a5 min.
rinse under running tap water and air-drying, and sown on 17 Apr into 200-cell plug trays containing Metromix 360 seedling mix. The
herbicides Dual 11 Magnum (0.75 pt/A), Command ME (1 pt/A), and Round-Up Ultra (1 qt/A) were applied to the test field on 30 May.
Mustang Max (3 fl 0z), Warrior T (3 fl 0z/A), Pounce 3.2 EC (6 fl 0z/A), Dimethoate 400 (1 pt/A), and Metasystox MSR (2 pt/A) plus
Spintor 2SC (6 fl 0z/A) were applied on 19 Jul and 1 Sep; 31 Jul; 11 Aug; 15 Aug and 1 Sep; and 21 Aug, respectively to control insect
pests. On 8 Jun, seedlings weretransplanted 1 ft apart into single rows 40 ft long on the beds. A starter fertilizer (N-P-K 10-34-0; 0.7 gt/50
gal water) was applied in the transplant water. Plots were arranged in arandomized complete block design with four replications. Plots
consisted of three rows aternated with an untreated border row. The field was cultivated on 27 Jun, and 6 and18 Jul, hand weeded and
hoed on 7 and 19 Jul. Inoculum of P. capsici was produced by placing a0.28 in. disc cut with a#3 cork borer from the edge of an actively
growing colony of P. capsici produced on PIBNC medium into a0.28 in. diameter hole cut with a#3 cork borer through the rind of a
mature ‘ Taybelle’ winter squash fruit. Therind removed by the cork borer was replaced after inoculation and the fruits were incubated at
room temperature under ambient light for 2 days. Pepper plants were inoculated on 27 Jul by placing a P. capsici-infected squash fruit in
the center of the middle row of each plot for all four replications. Treatments were applied using a tractor-mounted CO,-pressuri zed
sprayer (55 psi, 36 gal/A, 2 MPH). The sprayer was fitted with three nozzles with the center nozzle positioned over the center of the row,
and two angular drops down, mini side booms connected to the main boom on each side to insure spray penetration to the lower portion as
well as the base of the plants. Ten applications were made on a 7-10 day schedule beginning 28 Jun and ending 8 Sep. On 31 May, the
Ridomil Gold EC treatment was broadcast and incorporated into the soil at 1pt/A prior to transplanting; 30 days later 50 ml Ridomil Gold
EC solution was applied to the base of each plant. The ProPhyt 4L treatment was applied by drenching seedlingsin the greenhouse two
days prior to transplanting at the rate of 4 pt/100 gal water. On 8 Jun, all treatments except Ridomil Gold EC were drenched at
transplanting by applying 50 ml of fungicide solution within a6 in.-diameter circle around the base of each plant using a backpack CO,-
pressurized sprayer. The number of plantskilled by Phytophthorablight and those with foliar symptoms were determined separately on 11,
20, and 27 Aul, 3, 10, 17, 24, and 29 Aug, and 7 Sep. Fruits were harvested from al plot rows (120 ft) on 17 Aug and from the middle of
each plot row (37.5 ft) on 11 Sep. Number and weight of marketable fruit, healthy cull fruit, fruit infected with Phytophthora, fruit with
other minor fruit rots, and fruit with physiological or insect damage were recorded. Average maximum temperatures for 8-30 Jun, Jul, Aug,
and 1-11 Sep were 79.4, 84.9, 83.9, and 75.7°F; average minimum temperatures were 52.6, 59.8, 55.7, and 49.6°F; and rainfall amounts
were4.91, 5.07, 2.51 and 0.42 in., respectively. Data were analyzed by ANOV A using SAS statistical software. Means were separated
using Fisher’s protected least significant difference test.

Phytophthora blight did not appear naturally in thistria and disease pressure was low-moderate after inoculation. Despite
inoculation, disease incidencewas variablein thistrial. An average of 22.7% of the pepper plantsin the untreated control plots werekilled
or exhibited symptoms of foliar blight by the end of the season. The percentage of plants with Phytophthora blight at the end of the season
was not significantly different among the untreated control and treated plots. The AUDPC aso did not differ significantly among
treatments and the untreated control when based on plant mortality or combined plant mortality and foliar blight. However all of the
treatments, except the Prophyt 4L basal drench followed by Kocide 2000 + Prophyt 4L foliar spray, significantly reduced foliar blight
development. Marketable yield based on total tonnage, and percentage of marketable fruits was not affected by any treatment. The
percentage of fruitsinfected by Phytophthorawaslow, ranging from 1.8-9.5%, and d| treatments significantly reduced fruit rot by P.
capsici. Therewere no significant differences among treatments in percentage of fruit with Phytophthora blight. Treatment with M aestro
or Folpan resulted in the highest percentage of healthy fruit.
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Treatment and rate/A (application time?) % AUDPCY
Phytophthora Mortality* Foliar Total disease’
7Sep” blight

Ranman 400SC 2.75 oz basal drench at transplanting then

foliar + Silwet L-77 2 fl 0Z (1-10) ..covvvvririrrieeresieeneseeeseseenn, 20.0a" 2314 a 50.2b 2815a
SA-110201 10% SC 32 fl 0z basal drench at transplanting

then foliar (1-10) .....c.vvieeererrieieirirerieie et 122 a 162.0a 60.3b 2223a
V-10161 4FL 4 fl oz basal drench at transplanting then
foliar

(1-10) et 79a 478a 42.2b 89.9a
Maestro 80DF 6 Ib basal drench at transplanting then foliar

(1-10) et 95a 736a 29.6b 1032 a
Folpan 80WGD 6 Ib basal drench at transplanting then
foliar

(Z59) et 179a 79.6a 60.7b 1403 a
NOA 446510 250 SC 8 fl 0z basal drench at transplanting

then foliar + Activator 90 0.125% V/V (1-10) ...ccecvvvrevvrerennnn, 106 a 64.4a 54.0b 1184 a

Ridomil Gold EC 1 pt pre-plant soil incorporation and

drench/basa spray 30 dayslater +

Ridomil Gold®/ Copper 2.5 1S (1-10).....cccvrvrvrerereeereereieieinnnn, 109a 85.4a 60.8b 1463 a
Prophyt 4L 4 pt/100 gal basal drench prior to and at

transplanting +

Kocide 2000 DF 1.5 Ib + Prophyt 4L 4 pt (1-10) .....cccccevrevnnnne, 179a 785a 87.1ab 165.6 a
Untreated Control 22.7a 1139a 155.1a 269.0 a
P vaue 0.6321 0.9085 0.0605 0.7375

“Application timeswere: 1= 28 Jun-5 Jul; 2= 6-13 Jul; 3= 14-19 Jul; 4= 20-30 Jul; 5= 31 Jul-6 Aug; 6= 7-13 Aug; 7= 14-21 Aug; 8= 22-30;
9= 31 Aug-7 Sep; 10=8-11 Sep.

YCalculated based on plant number; AUDPC calculated according to the formula: ! ([(Xi+xi.1)/2] (t-ti.1)) where x; istherating at each
evaluation time and (ti-t;.1) is the time between evaluations.

** Percent Phytophthora” is based on the total number of plantskilled by Phyophthorablight plus plants with foliar blight symptoms.
AUDPC values calculated separately for plantskilled by Phytophthora (mortality), those with foliar blight and the combination of the two
(total disease) at each evaluation period. Datafor percent Phytophthora and AUDPC for mortality and tota disease were square root
transformed prior to analysis; non-transformed means are reported.

"V aues are the means of four replicate plots; treatments followed by the same letter within a column are not significantly different at

P" 0.07. Meanswere separated using Fisher’s protected |east significant difference test.

Treatment and rate/A (application time?) Marketableyield % % %
(ton/A)Y marketable Phytophthora healthy
yield fruit’ infected fruit¥
fruit¥
Ranman 400SC 2.75 oz basal drench at transplanting then
foliar sprays + Silwet L-77 2 fl 0z (1-10) ...ccovvvvvnveininininenn, 39 75.0a 32b 90.9ab
SA-110201 10% SC 32 fl 0z basal drench at transplanting
then foliar SPrays (1-10) .....cooevvrerererereneeeeeeieieieieieeeeeeeseseseens 36a 729a 36Db 89.5ab
V-10161 4FL 4 fl oz basal drench at transplanting then
foliar SPrays (1-10) ...c.couverererererereresesieeeeeeeee e 40a 72.0a 36Db 86.9 bc
Maestro 80DF 6 Ib basal drench at transplanting then
foliar SPrays (1-10) ...c.covveerererererereresesieieeeeeeeee e 46a 73.2a 18b 93.4a
Folpan 80WGD 6 Ib basal drench at transplanting then
foliar SPrays (1-9) ...ccoeeririrrererrereseseeeeeeee e 38a 72.6a 23b 919a
NOA 446510 250 SC 8 fl 0z basal drench at transplanting
then foliar sprays + Activator 90 0.125% V/V (1-10) ............. 37a 72.1a 51b 89.4 ab

Ridomil Gold EC 1 pt pre-plant soil incorporation and

drench/basa spray 30 dayslater +

Ridomil Gold®/ Copper 2.5 1S (1-10) ....c.covveririrerererererireeenns 38a 68.9a 36Db 88.9 abc
Prophyt 4L 4 pt/100 gal basal drench prior to and at

transplanting+

Kocide 2000 DF 1.5 Ib + Prophyt 4L 4 pt (1-10).....cccccvvenenn 33a 70.2a 21b 88.5 abc
untreated CONIol ...........ccuceveeieeireieeceereceeeceseese e sre e snenee, 37a 70.8a 95a 84.3c
P vaue 0.7054 0.9575 0.0388 0.0400

“Application timeswere: 1= 28 Jun-5 Jul; 2= 6-13 Jul; 3= 14-19 Jul; 4= 20-30 Jul; 5= 31 Jul-6 Aug; 6= 7-13 Aug; 7= 14-21 Aug; 8= 22-30;
9= 31 Aug-7 Sep; 10=8-11 Sep.

YCalculated based on fruit count.

*Vaues are the means of four replicate plots; treatments followed by the same letter within a column are not significantly different at

P" 0.05. Meanswere separated using Fisher’ s protected |east significant difference test.
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SQUASH (Cucurbita maxima ‘ Taybelle') S. A. Miller, J. R. Meraand F. Baysal
Powdery mildew; Sphaerotheca fuliginea The Ohio State University, OARDC
Downy mildew; Pseudoperonospora cubensis 1680 Madison Ave. Wooster, OH 44691

Evaluation of fungicidesfor the control of powdery and downy mildews of winter squash, 2006.

The experiment was conducted at the Ohio Agricultural Research and Development Center’s Muck Crops Agricultural Research
Station in Celeryville, OH on Linwood muck soil, pH 5.1. Fertilizer (18-17-17, 500 Ibs/A) was incorporated into the test field on 1 May.
Plotswere disked, leveled and rolled on 1 Jun. ‘ Taybelle€' squash seedswere sown on 12 May into 72-cell plug trays containing Scott’s
Metro seedling mix. Squash seedlings were transplanted on 1 Jun. Plots were arranged in a randomized complete block design with four
replications. Each plot consisted of one row with 15 plants spaced 2 ft apart on 6 ft centers. Treatments were applied using atractor
mounted 3.0 hitch (hydraulic attach) motor driven sprayer (95 psi, 52.2 ga/A, 2 MPH) on a7-10 day schedule beginning 6 Jul and ending
18 Aug for atotal of seven applications. Theinsecticides Sevin XLR Plus (1 gt/A), Admire Pro (15 fl 0z/A), and Ambush 25 W (12.8
0z/A) were applied on 6, 14, 20, and 28 Jun and 25 Jul; 14 Jun; and 7 Jul, respectively. Plants were overhead irrigated with 0.8 in. water on
7 Jun. The severity of downy and powdery mildew was evaluated on 27 Jul, 4, 10 and 18 Aug using a modified Horsfal-Barratt rating
scae. Fruit were harvested from the entire row of each treatment on 24 Aug and the number and weight of marketable fruit, healthy cull
fruit, and rotted fruit were determined. Average maximum temperatures for 1-30 Jun, Jul, and 1-18 Aug were 78.0, 83.3, and 85.3°F;
average minimum temperatures were 54.9, 63.1, and 59.7°F; and rainfall amounts were 4.14, 4.31, and 0.17 in., respectively. Datawere
analyzed by ANOVA using SAS satistical software. Means were separated using Fisher’ s protected | east significant difference test.

Powdery mildew disease pressure was high, with an average of 79.2% of winter squash foliage affected by the end of the season.
Downy mildew appeared in the plots earlier in the season than in previous years, and pressure by the end of the evaluation period was also
high. The Rubigan + GWN-6526 (spreader-sticker), GWN-4350 + GWN-6526, and Procure treatments were evaluated for powdery
mildew control only and downy mildew disease ratings are not reported. The remaining treatments were primarily for downy mildew
control, but contained tank mix partners with efficacy against powdery mildew, so severity ratings are shown for both diseases. The
combination of Microthiol Special, Quintec, Nova, Gavel and Dithane was highly effective in reducing severity of both powdery and
downy mildew, and was significantly better than al of the other treatments and the untreated control. Procure, Rubigan + GWN-6526, and
GWN-4350 + GWN-6526 were moderately effective against powdery mildew. Procurewas relatively less effective against powdery
mildew compared to the control in 2006 than in 2004 in asimilar trail at the same location. The fungicide combination containing Sonata
was moderately effective against powdery mildew when it was alternated with Bravo + M anzate but not with Sonata plus Manzate. Both
rates of V10161 + Bravo Weather Stik alternated with Quadris, Bravo Weather Stik alternated with Quadris, both rates of Ranman + Silwet
(spreader-sticker) alternated with Bravo Weather Stik, and Sonata + Biotune (spreader-sticker) + Previcur Flex aternated with Sonata or
Bravo Weather Stik plus Manzate significantly reduced downy mildew severity compared to the untreated control. Marketableyields
ranged from 11.8 to 15.1 tong/A, but did not differ significantly among treatments and the untreated control (data not shown). There were
also no differences between treatments and the control in the number of marketable fruit, the number or weight of culls or theyield of
rotted fruit (datanot shown).
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Treatment and rate/A (application time?) Powdery mildew AUDPCY Downy mildew
severity (%) severity
18 Aug
Upper Lower Upper Lower % AUDPC
18 Aug
Rubigan EC 8 fl 0z + GWN-6526 0.25% V/V (1-7)....ccccevvrvnnnn. 443 bed* 249c 292.1bcd  147.0cd - -

Rubigan EC 12 fl oz + GWN-6526 0.25% V/V (1-7) ....

.. 403bcd 238cd 251.8cd 136.2cd - -
GWN-4350 F 8 fl oz + GWN-6526 0.25% V/V (1-7).... .. 56.7 bc 388bc 411.1bc 2443 bc - -
GWN-4350 F12 fl oz + GWN-6526 0.25% V/V (1-7).... .. 535bcd 37.1bc 368.1bc  209.3bc - -
Procure 50WS 6 0Z (1-7) .ocvoeeenereeinerieineseeenesseenesessesesessansssssenenens 34.8d 25.7c¢c 216.3cd  138.6cd - -
Microthiol Special 80WS 4 Ib (1-7) + Quintec 2.08SC 4 fl oz

(2,4,6) + Nova40W 4 o0z (3,5,7) + Gavel 75W 2 1b (3-7) +

Dithane 75W 1.2 1D (3-7) cueverieerrrieieeiseneeieisiseseeiseeseseseseeeens 119e 7.4d 69.7d 36.7d 8.1d 43.8d
V10161 4L 3 fl oz + Bravo Weather Stik 2.3 pt (1,3,5,7)

alt Quadris 23F 11 fl 0Z (2,4,6) ..c.evvvverireirirririeieirrereeieeseseeieeeens 38.8cd 26.1c 273.7cd 1509c 28.5bc 149.7 cd
V10161 4L 4 fl oz + Bravo Weather Stik 2.3 pt (1,3,5,7)

alt Quadris 23F 11 fl 0Z (2,4,6) ..c.vvvvveireeririrerieieirsereeieeseseeieeeens 55.9 bc 36.4bc  405.1bc 203.0bc 40.3b 225.8 bc
Bravo Weather Stik 2.8 pt (1,3,5,7)

alt Quadris 23F 11 fl 0Z (2,4,6) ..c.evvvveireeririrerieieirrereeieeseseeieeeens 50.4bcd 36.4bc 363.3bc 219.5bc 34.0 bc 216.0 bc
Ranman 400SC 2.75fl oz + Silwet L77 2 fl 0z (1,3,5,7)

alt Bravo Weather Stik 1.5 pt (2,4,6) ....cvveverireenenenencreieeneneneeeeeen: 504bcd 348bc 5235Db 265.2 bc 35.9bc 2734 bc
Ranman 400SC 2 fl oz + Silwet L77 2 fl 0z (1,3,5,7)

alt Bravo Weather Stik 1.5 pt (2,4,6) ....covvvrerieinenenenireieeneneneeeeen: 443bcd 26.1c 385.8bc  177.7bc 39.5bc 2329 bc
Sonata 2 gt + Biotune 1 pt/100 gal + Previcur Flex 1 pt

(1,3,5,7)

at Sonata 2 gt + Biotune 1 pt/100 gal + Manzate 75DF 1. 5

ID (2,4,6) ..ottt 59.9 ab 449b 4224bc  268.3b 39.5bc 2534 bc
Sonata 2 gt + Biotune 1 pt/100 gal + Previcur Flex 1 pt

(1,3,5,7)

at Bravo Weather Stik 2pt + Manzate 75DF 1.51b (2,4,6) ....... 528bcd 348bc 410.7bc  221.2bc 37.1bc 198.3 bc
UNtreated CONEIOl ... ..o 79.2a 62.2a 902.6 a 416.8a 614a 490.2 a
P value 0.0001 0.0001 0.0001 0.0001 0.0031 0.0002

*Application timeswere:1= 27 Jun-5 Jul; 2= 6-13 Jul; 3= 14-24 Jul; 4= 25 Jul-2 Aug; 5= 3-10 Aug; 6= 11-17 Aug; 7= 18-24 Aug.
YDisease rating and area under the disease progress curve (AUDPC) based on the midpoint values of amodified Horsfall-Barratt rating
scalewhere 1=0%, 2= 1-3%, 3= 4-6%, 4=7-12%, 5= 13-25%, 6=26-50%, 7=51-75%, 8= 76-87%, 9=88-94%, 10= 95-97%, 11=98-99%
and 12= 100% disease. AUDPC values were calculated according to the formula: ! ([(xj+x;.1)/2] (ti-ti.1)) where x; is the rating at each
evaluation time and (ti-t;.1) is the time between evaluations.

*Vaues are the means of four replicate plots; treatments followed by the same letter within a column are not significantly different at

P" 0.05. Meanswere separated using Fisher’s protected |east significant difference test.
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BROCCOLI (Brassica oleracea var. italica ‘Everest’ and ‘Green Magic’) S. A. Miller, J. R. Meraand F. Baysal
Clubroot; Plasmodiophora brassicae The Ohio State University, OARDC
1680 Madison Ave.

Wooster, OH 44691
Evaluation of fungicidesfor the control of clubroot of broccoli, 2006.

The experiment was conducted at the Ohio Agricultural Research and Development Center’s Muck Crops Agricultural Research
Station in Celeryville, OH on Linwood muck soil, pH 5.4. Fertilizer (N-P-K 18-17-17, 500 Ibs/A) was incorporated into the test field on 1
May. ‘Everest’ and ‘Green Magic’ broccoli seeds were sown on 15 May into 200-cell plug trays containing Scott’s Metro seedling mix.
Plotswere disked, leveled, rolled, and beds prepared on 7 Jun. Broccoli seedlings were transplanted on 13 Jun. Plotswere arranged in a
randomized complete block design with four replications. Each plot consisted of two rows (one row of each variety) on a20 ft long bed
with aplant-to-plant spacing of 0.5 ft. Bedswere spaced 6 ft apart on center. Immediately after transplanting, Omega 500F, Ranman
400SC, and ProPhyt 4L were applying by pouring 3.4 fl oz (100 ml) of fungicide solution at the base of each transplant. For the untreated
control transplants, water was applied at the same rate. Plotswere irrigated with 1 in. water according to their timing of application using a
portable water tank with a motor-driven pump. Treatments with irrigation timings of 2-4 hours, 1 day or 3 days after fungicide application
were irrigated on 13 Jun, 14 Jun, and 16 Jun, respectively. ProPhyt 4L was applied at the rate of 6 pt/A on 20 Jun as afoliar spray using a
tractor mounted 3.0 hitch (hydraulic attach) motor-driven sprayer (95 psi, 52.2 gal/A, 2 MPH). Sevin XLR Plus (1 qt/A) was applied on 28
Jun, and Ambush 25 W (12.8 0z/A) on 7 Jul for insect pest management. On 7 Aug, ten plants from each variety per treatment were dug
from the middle of each row and evaluated for clubroot severity. The vigor, height, and total fresh and dry top weight of five plants
randomly selected among the 10 plant sampled were recorded. Average maximum temperatures for 13-30 Jun, Jul, and 1-7 Aug were 80.8,
83.3, and 88.7°F; average minimum temperatures were 56.7, 63.1, and 67.1°F; and rainfall amountswere 3.67, 4.31, and 0.07 in.,
respectively. Datawere analyzed by ANOV A using SAS statistical software. Means were separated using Fisher’s protected least
significant difference test.

Clubroot pressure was severein thistria, with 100% of plants showing clubroot symptoms. Variety x treatment interactions
were not significant for any of the measured parameters, so data from the two varieties were combined for analysis. Therewere no
significant differences among treatments and the untreated control in fresh or dried top weight. However, plants from plots treated with
Omega 500F (irrigated 1 or 3 days after treatment), Ranman 400SC, or ProPhyt 4L were significantly taller than untreated control plants.
Clubroot severity was significantly lower in all treated plotsthan in the untreated control. Ranman 400SC was significantly more effective
in reducing clubroot severity than the other treatments. All of the treatments significantly increased plant vigor compared to the untreated
control.

Treatment (application timing) Fresh top? Dry top? Clubroot® Total™
weight Weight Plant height* severity vigor
(Ib) (Ib) (in.)

Untreated control- irrigated with 1" water 2-4 hours after

BPPLICALION .. 20a 03a 175b 84.6a 39a
Omega 500F 6.4 fl 0z /100 gal irrigated with 1" water 2-4
hours

after @PPIICALION ..o s 37a 0.6a 204 ab 50.5b 22b
Omega 500F 6.4 fl 0z /100 gal irrigated with 1" water 1 day

after PPIICAION ...ttt 39a 06a 20.7a 439 bc 21b
Omega 500F 6.4 fl 0z /100 gal irrigated with 1" water 3 days

after @PPIICALION ..o s 35a 05a 220a 40.9 bc 24Db
Ranman 400SC 17.1 fl 0z/100 gal irrigated with 1" water 2-4

hours after aEPliCaliON ........covvveiriee s 42a 0.6a 224a 3l6¢c 19b
ProPhyt 4L 4 pt/100 gal seedling drench at transplanting

+ 6 pt/A 1 week after transplanting (foliar) “...........cccvvievvrvreinne 36a 0.6a 213a 56.3b 25b
P value 0.1815 0.1438 0.0525 0.0002 0.0148

?Values based on ten plants.

YSeverity of clubroot was assessed on a 1-5 scale where 1 (healthy) = 0% disease; 2= 1-25 % disease; 3= 26-50% disease; 4= 51-75%
disease; and 5= 76-100% disease. Severity = [#(category midpoint* number of plantsin category)]/n, where n = total number of plants
harvested.

*Values based on five plants.

“Plant vigor was rated according to the following scale: 5=severe stunting, few small sized |leaves, chlorosis; 4=stunting, few small-
medium sized leaves, chlorosis 3=moderate stunting, medium-large leaves, reduced leaf number, chlorosis; 2=slight stunting, slight
reduction in leaf number, mild chlorosis, mainly larger leaves, 1=hedthy plant, large leaves, no chlorosis. Vigor = [#(category

valuer number of plantsin category)]/n, where n = total number of plants harvested.

YValues are the means of four replicate plots of two varieties; treatments followed by the same | etter within a column are not significantly
different at P" 0.05. Meanswere separated using Fisher’ s protected least significant difference test.

“Foliar application made on 20 Jun.
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BROCCOLI (Brassica oleracea var. italica ‘Everest’ and ‘Green Magic’) S. A. Miller, J.R. Meraand F. Baysal
Clubroot; Plasmodiaphora brassicae The Ohio State University, OARDC
1680 Madison Ave.

Wooster, OH 44691
Evaluation of the efficacy of the fungicide ProPhyt 4L for the control of clubroot of broccoli, 2006.

The experiment was conducted at the Ohio Agricultural Research and Development Center’s Muck Crops Agricultural
Research Station in Celeryville, OH on Linwood muck soil, pH 5.4. Fertilizer (N-P-K, 18-17-17, 500 Ibs/A) was incorporated into the test
field on 1 May. ‘Everest’ and ‘Green Magic’ broccoli seeds were sown on 15 May into 200-cell plug trays containing Scott’s Metro
seedling mix. Broccoli seedlings were drenched with ProPhyt 4L in the greenhouse two days prior to transplanting at the rate of 4 pt/100
ga water. Plots were disked, leveled and rolled, beds prepared, and broccoli seedlings were transplanted on 30 Jun. Plotswere arranged in
arandomized complete block design with four replications. Each plot consisted of two rows (one row of each variety) 1.6 ft apart on a 14
ft long bed, with awithin-row spacing of 0.5 ft. Bedswere spaced 6 ft apart on center. The insecticide Ambush 25 W (12.8 0z/A) was
applied on 7 Jul. ProPhyt 4L was applied at the rate of 6 pt/A on 10 Jul as afoliar spray using atractor mounted 3.0 hitch (hydraulic
attach) motor driven sprayer (95 psi, 52.2 gal/A, 2 MPH). On 29 Aug, ten plants from each variety per plot were dug from the middle of
each row and evaluated for clubroot severity, vigor, and height, total fresh and dry top weight. Average maximum temperatures for 30 Jun,
Jul, and 1-29 Aug were 80.2, 83.3, and 83.1°F; average minimum temperatureswere 53.3, 63.1, and 59.7°F; and rainfall amounts were
0.00, 4.31, and 1.65 in., respectively. Datawere analyzed by ANOVA using SAS statistical software. Meanswere separated using Fisher's
protected least significant difference test.

Clubroot pressure was severein thistria, with 100% of plants showing clubroot symptoms. There were no significant

differencesin clubroot severity, plant height, top fresh or dry weight or overal plant vigor among plants of either cultivar treated with
ProPhyt or |eft untreated.

Treatment Cultivar  Severity Total Plant height Fresh top Dry top
clubroot * vigor (@in.) weight weight
(Ib) (Ib)
ProPhyt 4L 4 pt/100 gal seedling drench Green 69.9 " 30a 216a 56a 0.6a
+ ProPhyt 4L 6 Pt/AY ... Magic
ProPhyt 4L 4 pt/100 gal seedling drench
+ ProPhyt 4L 6 pt/A* Everest 58.0a 21a 258a 6.8a 0.7a

Untreated control Green 69.6 a 25a 24.0a 6.3a 0.7a
Magic

untreated CONLrol ..........cocevveeireeiicecieececeeee e Everest 68.9 a 24a 24.4 a 6.1a 0.7a

P vaue 0.4154 0.3270 0.1643 0.3342 0.7082

Severity of clubroot was assessed on a 1-5 scale where 1 (heathy) = 0% disease; 2= 1-25 % disease; 3= 26-50% disease; 4= 51-75%
disease; and 5= 76-100% disease. Severity = [#(category midpoint* number of plantsin category)]/n, where n = total number of plants
harvested.

YPlant vigor was rated according to the following scale: 5=severe stunting, few small sized leaves, chlorosis, 4=stunting, few small-medium
sized leaves, chlorosis 3=moderate stunting, medium-large leaves, reduced |eaf number, chlorosis; 2=dight stunting, slight reduction in leaf
number, mild chlorosis, mainly larger leaves, 1=healthy plant, large leaves, no chlorosis. Vigor = [#(category value* number of plantsin
category)]/n, where n = total number of plants harvested.

*Foliar application made on 10 Jul.

"V alues are the means of four replicate plots of two varieties; treatments followed by the same letter within a column are not significantly
different at P" 0.05. Meanswere separated using Fisher’ s protected least significant difference test.



18

RADISH (Raphanus sativus ‘ Cabernet’) S. A. Miller, J. R. Meraand F. Baysal
Rhizoctonia root and hypocoty! rot; Rhizoctonia solani The Ohio State University, OARDC
Clubroot; Plasmodiophora brassicae 1680 Madison Ave.

Wooster, OH 44691
Evaluation of biopesticides and fungicides for the management of Rhizoctonia root and hypocotyl rot and clubroot of radish, 2006.

The experiment was conducted at the Ohio Agricultural Research and Development Center Muck Crops Agricultural Research
Station, Celeryville, OH on Linwood muck soil, pH 5.4. Fertilizer (N-P-K-S 18-0-17-17, 500 Ib/A) was broadcast and incorporated into the
test field on 1 May. The field was disked, leveled and raised beds were prepared on 7 Jun. Radish cv. Cabernet was direct seeded, and the
herbicide Dual 1l Magnum was applied at 1.5 pt/A on 12 Jun. Treatmentswere arranged in arandomized complete block design with four
replications. Each plot consisted of three, 20 ft rows seeded at arate of 10 seedg/ft. The field was overhead irrigated with 0.7 in. water on
13 Jun. Muscodor was applied at the rate of 1.9 and 3.5 0z/ft® soil 7 and 5 days before planting by using a broadcast spreader and aLand
Pride RTA 2064 rototiller to incorporate the product to a4 in. depth. The insecticide Sevin XLR Pluswas applied on 28 Jun at the rate of 1
gt/A. Treatments applied as in-furrow and foliar sprayswere applied in 24.75 gal water/A at 15 psi by using a Stan-Hay vacuum
seeder/sprayer containing three TeeJet 8002V S nozzles spaced 18 in. apart with a spray band of 7 in. on 12 and 20 Jun, respectively.
Radishes were harvested from a 10 ft section of the center row for each treatment on 10 Jul and number of marketabl e radishes, radishes
with Rhizoctoniaroot rot symptoms, radishes with clubroot, healthy culls and damaged cullswere recorded. Average maximum
temperatures for 12-30 Jun and 1-10 Jul were 80.1 and 80.2°F; average minimum temperatures were 56.1 and 57.6°F and rainfall amounts
were 3.70 and 0.80 in., respectively. Datawere analyzed by ANOV A using SAS dtatistical software. Means were separated using Fisher's
protected least significant difference test.

Rhizoctonia disease pressure was high in thistrial, reaching an average incidence of 53.3% in the untreated control. All of the
Muscodor biofumigation treatments significantly reduced Rhizoctoniaroot and hypocotyl rot compared to both the untreated (raw seed)
control and the standard Thiram seed treatment. Treatment with Moncut, Ranman or Serenade did not reduce Rhizoctonia disease
incidence compared to the untreated control or the Thiram standard. Clubroot pressure was high in thistrial, and no treatment reduced
clubroot disease incidence compared to the untreated control or the standard. Marketableyield was low in al plots dueto high disease
pressure, and none of the treatments resulted in higher marketable yield than the untreated control. However, three of the Muscodor
treatments significantly increased marketable yield compared to the Thiram standard treatment. The Apron XL seed treatment alone and
combined with Maxim seed treatment and an in-furrow application of Quadris, aswell as dl of the Muscodor treatments, the low rate of
Serenade, and Moncut significantly increased total yield compared to the untreated control and the Thiram seed treatment standard.

Treatment and rate % % Marketable Tota
Rhizoctonia  Clubroot yield yield
(no./plot) (no./plot)
Muscodor 3.5 0Z/ft2 sil 7 day's DEFOre Planting...............cooweeeeeecrssreesseeeesseeeesnenees 69¢ 728a 1453 80.0 ab
Muscodor 1.9 0z/ft® soil 7 day's before planting............ooo.eeeerereesereeesseeeesseeernen 11.7¢c 72.1a 11.0ab 75.5ad
Muscodor 3.5 0Z/ft® s0il 5 day's before planting.............co.oeeeeemereenereeesseeeesseeernen 9.0¢ 794 a 105 ab 80.3 ab
Muscodor 1.9 0Z/ft® soil 5 day's before planting.............co.eeeerereenereeesseeeesseeeenee 81c 86.2a 3.8ad 82.8a

Serenade ASO 0.5% (IN-FUMTOW) ...ouiiiieiririeinirininse s 428 ab 794 a 05d 77.8ab
Serenade ASO 1.0 % (IN-FUMTOW) ...oviveeinirieinisinis s 51.6ab 8l3a 10cd 67.8b-e
Serenade ASO 2.0 % (IN-FUMTOW) ...oviveeiririeiniininesie s 423 ab 715a 2.8 bed 66.8 b-e
Moncut 70-DF 1.2 1D (IN-FUMTOW) ...cveviiiieiisieienisie s 476 ab 726a 50ad 75.0 ad
Ranman 400SC 6 fl 0Z (iN-FUIMTOW) ....cuviiieiiriinrieiesie s 451 ab 675a 3.0 bed 585e
Apron XL 0.32 fl 0z/100 Ib seed + Maxim 4FS 0.16 fl 0z/100 Ib seed................. 46.4 ab 422a 8.8 abc 63.8 cde
Apron XL 0.32 fl 0z/100 Ib seed + Maxim 4FS 0.16 fl 0z/100 Ib seed

+ Quadris 0.6 fl 0z/1000 ft row (IN-FUMMOW).....ccooviririeinireirsncss s 37.2ab 79.2a 2.0 bed 74.0 ad
Apron XL 0.32 fl 0z/100 Ib seed + Maxim 4FS 0.16 fl 0z/100 Ib seed

+ Quadris 0.6 fl 0z/1000 ft row (FOlIar)......cocvrirrinrinreirreiss s 51.3ab 575a 2.5 bcd 65.5 de

Apron XL 0.32 fl 0z/100 Ib seed + Maxim 4FS 0.16 fl 0z/100 Ib seed
+ Quadris 0.4 fl 0z/1000 ft row (in-furrow) followed by Quadris 0.4 fl

0Z/1000 ft FOW (FOITAI) vvvveierieeeieisisieisis et 51.2ab 50.0a 6.8 ad 63.0de
Apron XL 0.32 fl 0Z/100 1D SEEU ......oveiriririrse it 40.0 ab 76.2a 3.8 bed 75.0 ad
Untreated CONtrol (FaW SEE) ......ccuvieiririeinireinesie et es 53.3a 60.2a 43 ad 55.8e

Standard (Thiram 50WP 8 fl 02/100 1D SEE) .....cvvvvirniiiririiriiisisi s sesieisieens 336b 77.7a 1.0cd 56.0 e
P value 0.0001 0.6354 0.068 0.0021
"Values are the means of four replicate plots; means followed by the same letter within a column are not significantly different at P" 0.07
Means were separated using Fisher’ s protected least significant difference test.
""Marketable yield datawere square root transformed prior to analysis; non-transformed means are reported.
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MUSTARD GREENS (Brassica juncea ‘ Southern Giant Curled’) S. A. Miller, J. R. Meraand F. Baysal
Downy mildew; Peronospora parasitica The Ohio State University, OARDC
Powdery mildew; Erysiphe spp. 1680 Madison Ave.

Wooster, OH 44691
Evaluation of fungicidesfor the management of downy and powdery mildewsin mustard greens, 2006.

The experiment was conducted at the Ohio Agricultural Research and Development Center’s Muck Crops Agricultural Research
Station in Celeryville, OH. Fertilizer (N-P-K 18-17-17, 500 Ib/A) was incorporated into the test field on 1 May. ‘Southern Giant Curled’
mustard seeds were sown on 26 Jun into 128-cell plug trays containing Metromix 360 seedling mix. Plotswere disked, rolled and raised
beds were formed on 19 Jul. Seedlings were transplanted on 20 Jul. Treatmentswere arranged in arandomized complete block design with
four replications. Each plot consisted of three 20 ft rowswith 4 in. plant spacing and 18 in. row spacing. Plotswere separated by 6 ft. The
insecticide Sevin XLR Plus (1 qt/A) was applied on 25 Jul, 16 and 31 Aug. Treatments were applied using a tractor mounted 3.0 hitch
(hydraulic attach) motor driven sprayer (95 psi, 52.2 ga/A, 2 MPH) on a 7-10 day schedule beginning 3 Aug and ending 7 Sep for atota
of five applications. Severity of powdery mildew was evaluated on 31 Aug and 8 Sep (8 Sep data reported) and downy mildew on 8 Sep
using amodified Horsfall-Barratt rating scale. Average maximum temperatures for 20-31 Jul, Aug, and 1-8 Sep were 84.5, 82.3, and
73.7°F; average minimum temperatures were 65.3, 59.7, and 53.1°F; and rainfall amountswere 1.49 and 1.67, and 0.26 in., respectively.
Datawere analyzed by ANOVA using SAS statistical software. Meanswere separated using Fisher’ s protected least significant difference
test.

Thistria was established to evaluate products for downy mildew control, but downy mildew pressure was very low. All of the
treatments significantly reduced downy mildew severity compared to the untreated control. Powdery mildew pressure was moderate,
observed primarily on the lower leaf surface. All of the treatments significantly reduced powdery mildew severity compared to the
untreated control; the experimental fungicide A14576 SC alternated with Bravo Weather Stik was significantly more effective against
powdery mildew than the other fungicide treatments.

% % powdery % powdery
Treatment and rate/A (application time?) downy mildew” mildew (upper)”  mildew (lower) ¥
A14576 SC 6.84 fl 0z (1,3,5,) 0.0f" 03e 05¢g
alt Bravo Weather Stik 1.5pt (2,4) .0 cvvveviii i i
Tanos 50DF 8 oz + Manex 37F 1.6 gt + DPX-GFJ52 WG 0.8 Ib 0.3 ¢f 24cd 5.2 def
(1,3,5)
alt Manex 37F 1.6 gt + DPX-GFI52 WG 0.81b (24)...............
Ranman 400SC 2 fl oz + Silwet L77 2 fl 0z (1,3,5) 0.3 ef 15de 3.9f
alt Bravo Weather Stik 1.5pt (2,4) .0 cvvvevivi i i
Kocide 2000 DF 1.5Ib + Manex 37F 1.6 gt (1-5)......cvvvvennecennee. 0.3 ¢f 15de 39f
Ridomil Gold Bravo SC 1.51b (1,3,5,) 0.5 def 1.8 cde 4.8 ¢f
alt Bravo Weather Stik 1.5pt (2,4) ... cvvvvviie i e
Mandipropamid 8 fl oz + Silwet L77 0.125% V/V (1,3,5) 0.8 cde 3.1 bcd 9.0 bed
alt Bravo Weather Stik 1.5pt (2,4) .. cvvvevivi i i
Tanos 50DF 8 oz + Manex 37F 1.6 gt (1,3,5,) 1.0 bcd 2.8 bed 7.8 b-e
At Manex 37TF 1.6 Gt (2/4) v cvn et e e e
Ridomil Gold Bravo SC 24 0Z (1-5).....cvvviivie i i 1.0 bcd 3.1 bed 125bc
Ranman 400SC 2.75 fl oz + Silwet L77 2 fl 0z (1,3,5) 1.0 bcd 3.5hbc 8.9 cf
alt Bravo Weather Stik 1.5pt (2,4) ... cevviviiii i i i
Tanos 50DF 8 0z + Manex 37F 1.6 gt + Kocide 1.5 Ib (1,3,5) 1.3bc 2.8 bed 6.1 cf
at Manex 37F 1.6 gt + Kocide L.51b (2,4)....ccvvvveviiiniiiininnnn,
Manex 37F 1.6 Gt (1-5)...vuveeieriiiis et et s e et e e 15b 46b 17.3b
Untreated CONIOL. .. ... et e e e e e e eeeae 24a 84a 38.0a
P value 0.0001 0.0001 0.0001

*Application timeswere:1= 3 Aug; 2= 11 Aug; 3= 18 Aug; 4= 30 Aug; 5= 7 Sep.

YDisease rating based on the midpoint values of a modified Horsfall-Barratt rating scal e where 1=0%, 2= 1-3%, 3= 4-6%, 4=7-12%, 5= 13-
25%, 6=26-50%, 7=51-75%, 8= 76-87%, 9=88-94%, 10= 95-97%, 11=98-99% and 12= 100% disease.

*Percent powdery mildew lower datawere log transformed prior to analysis; non-transformed means are reported.

"V aues are the means of four replicate plots; means followed by the same letter within a column are not significantly different at P" 0.05.
Means were separated using Fisher’ s protected least significant difference test.
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Appendix 1.
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Ohio State University Extension Fad Sheet

Plant Pathology
2021 Coffey Roa d, Columbus, Ohio 43210

Hot Water and Chlorine Treatment of Vegetable Seedsto
Eradicate Bacterial Plant Pathogens

HYG-3085-05

Sally A. Miller
MelanieL. Lewislvey

Oneof theways plant pahogensare introducd into a cropis on seeds Bacteria pahogensare
paticularly notoriousfor this means of disseminaion. In general, theearlier a pahogen comesin
contact with the crop, the greater the potential for a seriousdisease problem to develop. Thisiswhy it is
very important to start with “clean” seed. Clean seed can be obtained by applying oneof thetreatments
described bdow to kill bacterial pathogenson and/or within the seed.

When treating vegetable seedsit is critical to follow theindructionsexactly, as seedsmay be damaged
by the treatment and/or the pahogen may not becompletely eliminated. In addition, old or poorqudity
seed can beinjured by seed treatments. Theefore, it isrecommended tha a small sample betreated and
tested for germinaion (see methodbdow) prior to treating the entire seed lot. Treatments should be
doneonraw seed only, since thetreatment will destroy any seed pdleting and will wash off any
fungicidetha may have been applied to the seed. If fungicidetreated seedsare used, thefungicide
washed off mug bedisposed of propealy. After thetreatment, seed may betreated with Thiram to
prevent damping-off caused by varioussoilborne fungi.

Hot Water Treatm ent

Propealy used, hot water treatment kills mog bacterial disease-causng organisms on or within seed. This
treatment is suggested for seedsof eggplant, peppe, tomato, carrot, spinach, lettuce, celery, cabbage
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turnip, radish, and other crudfers. Seedsof cucurbits (squash, gourds pumpkins watermelons etc.)
can bedamaged by hotwater and thusshould not betreated.

| nstr uctions

A. Thefollowing equipment and supplies are needed to hot water treat vegetable seed.
o Water bath (preferably two: onefor pre-warming and onefor treatment; Sources. Fisher
Scientific Co., Thomas Scientific, VWR Scientific)
Thermometer
Cotton cloth, cotton bags or nylon bags
Screen for seed drying

o O O

(0]
B. Howto Hot Water Treat Seed.

Step 1. Wrap seedsloosly in awoven cotton bag (such as cheesecloth) or nylon bag.

Step 3. Place pre-warmed seed in awater bath tha will congantly hold thewater at the

recommended temperature (see table tha follows). Length of treatment and temperature of water
mug be exactly as prescribed.
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Step 4. After treatment, place bagsin cold tap water for 5 minutes to stop heating action.

Step 5: Spread seed in asingle, uniform layer on screen to dry. Do notdry seed in areawhere

fungicides, pesticides, or other chemicals are located.

|Seed Water temperature .
| °F c
Brussels sprouts, eggplant, spinach, cabbage, tomato 122 50 25
Broccoli, cauliflower, carrot, collard, kale, kohlrabi, rutabaga, tumip 122 50 20
Mustard, cress, radish 122 50 15
Peppea 125 51 30
Lettuce, celery, celeriac 118 47 30
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Chlorine Treatme nt

Chlorinetreatment effectively removes bacteria pathogenson the seed surface. Unlike hot water
treatment it does not eliminate pathogenswithin the seed. Chlorinetreatment is recommended for bath
large- and small-seeded vegeablesif the seedshave not been treated by any other methodand the
possibility of pahogensbeng carried ingdethe seedsis nota concern.

| nstr uctions

A. Thefollowing equipment and supplies are needed to chlorinetreat vegetable seed.
Chlorox (5.25% hypodlorite)

Surfactant (e.g., Activator 90 or Silwet)

Glass beakersor jars

Stirring stick

Screen for seed drying

O O O O O

B. Howto Chlorine Treat Seed.

Step 1. Agitate seed in a solution of 25 0z Clorox plus 100 0z water with oneteaspoonsurfactant
for 1 minute. Use 1 gdlon of disinfectant solution per poundof seed (convasionsprovided
bdow) and prepare a fresh solution for each batch.
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Step 3. Spread seed in asingle, uniform layer on screen to dry. Do notdry seed in areawhere
fungicides, pesticides, or other chemicals are located.

1 i
- E |

-

How to Test for Se ed Germinat ion After Hot Water or Chlor ine Treatme nt

Mix seedsin each seed lot and countout 100 seeds per seed lot.

Treat 50 of the seedsexactly as described in thefact shext.

After treated seedshave dried, plant thetwo groups of seeds separately in flats containing
planting mix according to standad practice. Labd each groupas “treated” or “untreated.”

4. Allow the seedsto germinate and grow until thefirst trueleaf appears (to allow for differencesin
germinaion rates to be oberved).

Countseedlingsin each group separately.

Determinethe % germinationin each group:# seedlingsemerged + # seedsplanted x 100
Compare % germinaionin each group:they should bewithin 5% of each other.

wh e

No o

Conversions:

8o0z=1cup

16 0z=1pint
320z=1quat
1280z=1gdlon

OSU Extension embraces human diversity and is committed to ensuring that al educational programs conducted by Ohio State University
Extension are available to clientele on anondiscriminatory basis without regard to race, color, age, gender identity or expression, disability,
religion, sexual orientation, national origin, or veteran status.

Keith L. Smith, Associate Vice President for Agricultural Administration and Director, OSU Extension TDD No. 800-589-8292 (Ohio
only) or 614-292-1868
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