










































































































































































The potatoes were hand-planted into closed beds in early June into two rows by 50 ft plots (34 in
row spacing). Each treatment was replicated four times. Dust formulations were measured and added
to tubers in a dry paper sack and shaken for two minutes to ensure even spread of the fungicide. The
LS numbered treatments are combinations of thiophanate-methyl + mancozeb + cymoxanil for which
Gustaffson have requested a Section 24c¢ registration in Michigan, at present % composition is a
trade secret. Seed treatments were applied when sprouts had broken dormancy. Sprouts averaged 15
leaf initials at the time of application (15.1 + 0.45, n = 20), with about eight internodes between the
base of the sprout and the first emerged leaf. The amount of fungicide required to treat the seed
tubers was calculated from manufacturer recommended seed application rates. Untreated seed tubers
and uninoculated, untreated seed tubers (tuber transmission) or untreated seed tuber and uninoculated
potato vines (foliar infection) were included for comparison. Treatments were applied seven days
prior to planting.

Inoculations were performed with a zoospore suspension of P. infestans US8 (insensitive to
metalaxyl, A2 mating type) genotype (10’ zoospores/ml) from cultures grown on rye agar plates of
P. infestans propagated on rye agar for 14 days in the dark at 65°F. Sporangia were harvested from
the petri dishes by rinsing the mycelium/sporangia mat in cold (40°F) sterile, distilled H,O and
scraping the agar surface with a rubber policeman. The mycelium/sporangia suspension was stirred
with a magnetic stirrer for 1 hour. The suspension was strained through four layers of cheesecloth
and sporangia concentration was adjusted to about 1 x 10° sporangia mI"' and measured with a
hemacytometer. Tubers were inoculated with about 0.1 ml of the zoospore suspension injected to
a depth of 0.02 in below the periderm and 0.5 in from the main apical sprout. The wound was
covered with a smear of petroleum jelly. After 24 hours, seed treatments were applied. The
transmission of infection at seed cutting was simulated by cutting seed and immediately exposing
the seed to late blight inoculum. The seed was cut into two pieces with a sterile knife. The exposed
cut surface was placed face down on a 14 day old, homogenized mixture of mycelium and sporangia
of P. infestans in rye agar for 30 sec, removed and seed treatments were immediately applied. The
foliar infection study examined the effect of seed treatments applied pre-planting to non-infected
tubers. In this study, foliar late blight was examined in plants inoculated with late blight after
emergence. After the plants reached the rapid expansion phase, about 6 in tall with an average of
10 main leaves on each plant, the plants in the chambers were inoculated with 1000 ml of a 10°
zoospore ml” suspension, delivered as an aerosol. In the field experiments all the rows were
inoculated (100 ml/25 ft row) with the above described aerosol zoospore suspension on 23 July
1998.

Fertilizer was drilled into plots before planting, formulated according to results of soil tests.
Additional nitrogen (final N 28 Ib/A) was applied to the growing crop with irrigation 45 dap (days
after planting). No fungicides were applied during the field experiment. A permanent irrigation
system was established prior to the commencement of fungicide sprays and the fields were
maintained at soil moisture capacity throughout the season by frequent (minimum 5 day) irrigations.
Weeds were controlled by hilling and with metolachlor (Dual 8E) at 2 pt/A) 10 dap, bentazon salt
(Basagran) at 2 pt/A on 20 and 40 dap, and sethoxydim (Poast) at 1.5 pt/A on 58 dap. Insects were
controlled with imidacloprid (Admire 2F) at 1.25 pt/A at planting, carbaryl (Sevin 80S) at 1.25 Ib/A
on 31 and 55 dap, endosulfan (Thiodan 3 EC) at 2.33 pt/A on 65 and 87 dap and permethrin (Pounce
3.2EC) at 8 0z/A on 48 dap.
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Http://nematode.ent.msu.edu/nematology.



















Table 1.

Treatment and rate/acre final foliar greenleaf RAUDPC Yield (cwt/acre) % rotted
disease (%) area (%) max =100 tubers 90

32dai'!  42dai? 0-32da®  US! Total das®
Quadris 80WDG 0.311b + Bond 0.13 pt (A,C,E)*.... 8.5 a° 60.0 a 20 a 100 a 223 a 0 a
Bravo WS 6SC 1.5 pt (B,D,F,G,H,I)
Quadris 80WDG 0.46 1b + Bond 0.13 pt (A,C.E).... 143 a 56.3 a 35 a 110 a 248 a 0 a
Bravo WS 6SC 1.5 pt (B,D,F,G,H,I)
Quadris 8OWDG 0.311b (A,C.E).....cceoeverirrvenrinnas 65 a 738 a 1.5 a 121 a 264 a 0 a
Bravo WS 6SC 1.5 pt (B,D,F,G,H,])
Quadris 80WDG 0.46 1b (A,C.E).c.ccvevvrererererennnee 10.0 a 73.8 a 22 a 149 a 305 a 25 a
Bravo WS 6SC 1.5 pt (B,D,F,G,H,I)
Bravo WS 6SC 1.5 pt (A,CE,GH,D.........cccoeen 83 a 68.8 a 20 a 148 a 286 a 0 a
Quadris 80 WDG 0.311b (B,.D,F)
Bravo WS 6SC 1.5 pt (A,CE,GH,]I)......ceouccurunnn 6.0 a 76.3 a 20 a 109 a 248 a 0 a |
Quadris 80 WDG 0.46 1b (B,D,F) |
Bravo WS 6SC 1.5 pt (A,B,C,D.EF,GH,])............. 75 a 73.8 a 20 a 124 a 297 a 0 a '
Terranil WS 6SC 1.5 pt (A,B,C.D.EF,GH]J.......... 113 a 613 a 30 a 142 a 267 a 0 a
Terranil WS 6SC 1.5 pt (A,CEGD....cocccevvnenennn 220 a 56.3 a 40 a 110 a 243 a 0 a
Manzate 75DF 2.0 Ib (B,D,F,H)
UNEAE...vovveiirieririerrereerenieee e sreste e e sessas e senssssasne 98.8 b 13 b 252 b 98 a 270 a 1 a '

'Days after inoculation with Phytophthora infestans, US8, A2

2 Green leaf area remaining, Botrytis cinerea caused considerable green leaf area loss toward the end of the season.

3RAUDPC, relative area under the disease progress curve calculated from the day of inoculation to the last evaluation of late blight

4 Days after introduction of tubers into storage at 49°F. 25 tubers/plot (100 per treatment) are incubated in plastic bags

to encourage late blight development

5 Application dates: A= 23 Jun; B= 1 Jul; C= 8 Jul; D= 15 Jul; E= 22 Jul; F= 30 Jul; G= 7 Aug; H= 14 Aug; I= 21 Aug.

 Values followed by the same letter are not significantly different at p = 0.05 (Tukey Multiple Comparison) :
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Table 2.

Treatment and rate/acre % final % green RAUDPC Yield (cwt/acre) % rotted
foliar leafarea’ max =100 tubers 90
disease 42 dai 0-32 da13 US1 Total das“
32 dai'
Bravo ZN 6SC1.8 pt +Champ FL 2.0 pt (C,D)’.................. 73 a° 70.0 a 25 a 149 a 279 a 0 a

Bravo ZN 6SC2.0 pt + Champ FL 2.67 pt (E,F,G,H,1.J,K)

Bravo ZN 6SC1.8 pt +Champ DF 2.0 1b (C,D)......c.cceeveveues 6.5 a 738 a 23 a 139 a 285 a 0 a
Bravo ZN 6SC2.0 pt + Champ DF 2.67 Ib (E,F,G,H,LJ,K)

Bravo WS 68C1.5 pt (CE,GH,LLK)...ccooonriinvirnncnens 65 a 58.8 a 23 a 101 a 219 a 1 a
Ridomil Gold EC 0.2 pt + Bravo WS 6SC1.5 pt (D,F)

Bravo WS 6SC1.5 pt (C,D,F,GH,LIK).....cocevvvnriinns 78 a 663 a 20 a 115 a 256 a 0 a
Ridomil Gold EC 0.2 pt + Bravo WS 6SC1.5 pt (E,F) :

Ridomil Gold EC 0.2 pt (A)......cccovmieriiiiiriinniniierinirinas 83 a 700 a 20 a 108 a 279 a 25 a
Bravo WS 68C 1.5 pt (C,D,E,F,G,H,L.1LK)

Bravo WS 68CL.5 pt (CE.GHLILK)..ooooovviiiiinns 9.0 a 613 a 30 a 67 a 203 a 0 a
Tattoo C 6.25SC 2.3 pt (D,F)

Bravo WS 65C 1.5 pt (C.E,GHLIK).....cooeviiiirni 58 a 738 a 1.8 a 123 a 291 a 0 a
Ridomil Gold MZ68WP 2.64 1b (D,F)

Bravo WS 6SC1.5 pt (C,D,EFF,G.H)...c.ccooenvrrniriiiiis 78 a 55.0a 3.0 a 116 a 291 a 0 a
Tattoo C 6.25SC 2.30 pt (1,J,K)

Tattoo C 6.25SC 2.3 pt (B).eeovvcerirnirniniciiniricnrinineininnes 58 a 68.8 a 18 a 139 a 283 a 1 a
Bravo WS 6SC 1.5 pt (C,D,E,F,G,H,1,] K)

Tattoo C 6.25 SC 1.1S pt (C.D).cceeeeeiiieereeecerereecreerenns 83 a 62.5 a 20 a 128 a 272 a 0 a
Bravo WS6SC1.5 pt (E,F,G,H,I.J.K)

Tattoo C 6.25 SC 2.3 pt (C.D).cvrriciciiiiiiiiinnns 70 a 65.0 a 23 a 86 a 262 a 0 a
Bravo WS6SCI1.5 pt (E,F,G,H,L.J.K)

UNEIEALE. ......oveecvviiiee et ee e eere e e aesbrenneesananns 100 b 0 b 268 b 78 a 205 a 1 a

'Days after inoculation with Phytophthora infestans, US8, A2

2 Green leaf area remaining, Botrytis cinerea caused considerable green leaf area loss toward the end of the season.

* RAUDPC, relative area under the disease progress curve calculated from the day of inoculation to the last evaluation of late blight

4 Days after introduction of tubers into storage at 49°F. 25 tubers/plot (100 per treatment) are incubated in plastic bags <
to encourage late blight development

3 Application dates: A= 23 Jun; B=1 Jul; C= 8 Jul; D= 15 Jul; E= 22 Jul; F= 30 Jul; G= 7 Aug; H= 14 Aug; I= 21 Aug.

® Values followed by the same letter are not significantly different at p = 0.05 (Tukey Multiple Comparison).
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Table 3. Ranking of varieties and breeding lines according to susceptibility.

Tuber disease Foliar disease

Variety Surface Internal rating® RAUDPC’

Rating® Apical Middle Terminal  Mean ARI®
Susceptible (S) >5 <150 <150 <150 <150 >0.35
Moderately susceptible (MS) 4-4.99 150-164.9  150-164.9  150-164.9  150-164.9  0.20-0.349
Moderately resistant (MR) 3-3.99 165-179.9  165-179.9 165-179.9  165-179.9  0.05-0.199
Resistant (R) <3 >180 >180 >180 >180 <0.05
Atlantic MS MS R R MR S
Onaway MS S MS S S S
Snowden MS MR R R R S
Yukon gold MS MR R R R S
A091-1 S S S S S S
B040-3 MS MS MR MS MR S
B073-2 S MS MR MR MR S
B076-2 S S MS MS S S
C103-2 S MS R R MR S
E018-1 MS MR R R R S
E202-3 Rus MR R R R R S
E221-1 S S S MR MS S
E228-11 MS R R R R S
E230-6 MS MS MR MR MR S
E246-5 MS MR MR R R S
F099-3 MS MR MR NA MR S
F373-8 MS S MR MR MS MS
G007-1 S MS R R MR S
G050-2 S MS MS MS MS S
G227-2 MS S MS MR MS S
G274-3 MR MS R R MR R
NY101 MS MS MS MS MS S
NY103 S S S S S S

a Surface ratings are 1 (no disease) to 9 (heavy disease)

b Internal ratings are Average Reflective Intensity (ARI) based on digital scan of internal tuber tissue. Lower value =
darker image = more disease

¢ Mean ARI = (Apical + Middle + Terminal)/3

d RAUDPC = Relative Area Under Disease Progress Curve, based on % diseased foliage (max=1)
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