U M OSS i Vegeh(:jble Pro$r<:>:n
% Extension et Proga

French Hall e 230 Stockbridge Rd.e University of Massachusetts © Amherst, MA 01003-9316 ¢ ph: 413.5677.3976  f: 413.5645.56858

Evaluation of resistant cultivars from Common Wealth Seed Growers for management of downy
and powdery mildews in fall cucumbers, 2019

The experiment was conducted at the University of Massachusetts Research and Education Farm in
Deerfield, MA in a field with soil classified as a Hadley silt loam. This experiment was managed
following organic standards and the field used for this study has been certified organic since 2011 by Bay
State Organic Certifiers. Varieties ‘16x1019AJB’, ‘27x1219AJB’, and ‘16x4319GJB’ were soaked for
approximately 12 hours in a 1% hydrogen peroxide solution to promote germination of fresh seed.
Cucumber seeds were sown on 3 Jun in the greenhouse in 50-cell flats. Seedlings were fertilized with
Neptune’s Harvest Hydrolized Fish Emulsion (2-4-1) at a rate of 1 fl oz/gal on 21 Jun. Field soil was
amended with 50 1b N/A of Allganic (15-0-2) organic fertilizer and 90 Ib K/A of potassium sulfate on 24
Jun and raised beds were formed and covered with white-on-black 1.0 mil HDPE plastic mulch. Seedlings
were transplanted by hand on 28 Jun, and were immediately covered with row cover for protection
against striped cucumber beetle. During the season, water was provided as needed via drip irrigation.
Weeds were controlled between mulched beds by hand or by mechanical cultivation. Squash bugs were
managed with Pyganic EC 5.0 II (1/2 fl oz/gal) and Azatin O (16 fl 0z/100 gal). Plants were fertilized
through the drip lines using 9.4 1b N/A (2.5 gal) of Nature Source Organic Plant Food (3-1-1) on 26 Jul
and 30 Jul. Plots were single rows, 12-ft in length, with 8 plants at 18-in. spacing and arranged in a
randomized complete block design. Rows were 20-ft apart and plots were separated within the row by 10-
ft unplanted buffers. Occurrence of downy mildew (DM) and powdery mildew (PM) was assessed
visually by estimating severity of disease within the plot, and also by rating severity on ten randomly
selected leaves in each plot. Ratings were made on 30 Jul; 6, 13, 20 and 27 Aug; and 3, 10, and 17 Sep.
‘Ghost in the Wind’ was not rated on 10 or 17 Sep, and Marketmore 76 was not rated on 17 Sep, as these
varieties did not have green tissue remaining on these dates. Disease severity data were used to calculate
area under the disease progress curve (AUDPC). Marketable sized fruit (>6-in) were harvested from the
plants twice weekly from 2 Aug through 27 Sep and total and marketable yields were recorded. Fruit was
considered unmarketable if it was misshapen, had excessive bird or insect damage, or was symptomatic
for anthracnose, caused by Colletotrichum orbiculare, or Alternaria leaf spot, caused by Alternaria
cucumerina, which were also present in the trial. Average monthly temperatures (°F) were 73.9 in Jul,
69.1 in Aug, and 61.0 in Sep. Rainfall (in.) was 2.89, 2.44, and 1.00 for these months, respectively. All
data were analyzed by general linear model and means were compared using Fisher’s least significant
difference test (P = 0.05).

Natural inoculum of PM and DM was the only source of initial inoculum for this experiment. PM was
first observed on 6 Aug in the cultivars ‘Marketmore 76’ and ‘Ghost in the Wind’. ‘Ghost in the Wind’
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was dead by 3 Sep from unknown causes not related to DM or PM and therefore could not be analyzed
using AUDPC. However, both diseases were observed on this variety indicating that it is susceptible to
both PM and DM. All other varieties had significantly lower levels of PM than ‘Marketmore 76’. DM
symptoms were first observed on 20 Aug in ‘Marketmore 76, and then on ‘16x4319GJB’, ‘Bristol’, and
‘Ghost in the Wind’ plots on 27 Aug, and disease incidence increased rapidly thereafter. All varieties had
significantly lower DM than ‘Marketmore 76’. ‘27x1219AJB’ had lowest DM AUDPC of all the
varieties. Despite having the most disease, ‘Marketmore 76’ produced the highest marketable yield out of
all varieties, though ‘Bristol” and ‘16x1019AJB’ performed statistically similarly in terms of marketable
yield. ‘Ghost in the Wind’ produced a significantly lower marketable yield than all other varieties—plots
did not produce significant harvests until 13 Aug, four weeks after all other varieties, and all ‘Ghost in the
Wind’ plots were dead by 3 Sep.
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Table 1. Harvest data and DM and PM AUDPC.

Table 2. Whole Plot Downy Mildew Severity

Total weight Marketable weight DM AUDPC PM AUDPC

Marketmore 76  151.4725 cd 109.85 d 1356.25 ¢ 9975 b

16x1019AJB  119.3775 bce 88.59 bcd 459.375 ab 214375 a

27x1219AJB 109.23 b 67.085 b 183.75 a 4375 a

16x4319GJB  101.7925 b 75.3475 bce 358.75 ab 23625 a

Bristol 162.3925 d 100.9175 «cd 581.875 b 406.875 a

Ghost in the Wind ~ 34.6375 a 2271 a -- --

p-value <0.0001 0.0003 0.0003 0.0028

Area under the disease progress curve was calculated using the formula : Y " i=1[(Ri+1 + R:)/2] [ti+1 — £:], where R = disease severity
rating (% of leaf surface affected) at the ith observation, #= time (days) since the previous rating at the ith observation, and n =

total number of observations). Values were calculated based on the average percent disease severity across the plot.
Data were analyzed using PROC GLM and means were separated using Fisher’s LSD. Numbers within each column followed by
the same letter are not significantly different from each other.
Total and marketable yields from each plot were recorded twice weekly and are here summed across the whole season.
Ghost in the Wind was dead by September 3 rating, from unknown causes not relating to downy or powdery mildew and therefore
could not be analyzed using AUDPC. Both diseases were observed on this variety, indicating it was susceptible to both.

Table 3. Vigor over time.

27-Aug 10-Sep
Marketmore 76 125 b 95 ¢
16x1019AJB 0 a 48.75
27x1219AJB 0 a 21.25
16x4319GJB 125 a 36.25 ab
Bristol 125 a 35 ab
Ghost in the Wind 1.25 a 75 a
p-value 0.0457 0.0005

Data were analyzed using PROC GLM and means were
separated using Fisher’s LSD. Numbers within each
column followed by the same letter are not significantly

different from each other.

30-Jul 6-Aug 13-Aug 20-Aug 27-Aug 3-Sep 10-Sep 17-Sep

Marketmore 76  100.0 ns 975 b 93.8 bc 87.5 ns 61.3 bc 28.8 ab 13 a 0.0 a

16x1019AJB  96.3 ns 83.8 a 86.3 ab 82.5 ns 63.8 bc 513 ¢ 50.0 ¢ 300 b

27x1219AJB  91.3 ns 82.5 a 813 a 77.5 ns 47.5 ab 40.0 bc 413 ¢ 20.0 b

16x4319GJB  95.0 ns 913 b 91.3 bc 91.3 ns 775 ¢ 475 ¢ 53.8 ¢ 275 b

Bristol 97.5 ns 963 b 91.3 bc 80.0 ns 68.8 bc 483 ¢ 213 b 38 a

Ghost in the Wind 100.0 ns 938 b 96.3 ¢ 88.8 ns 25.0 a 100 a 38 a 13 a
p-value 0.0822 0.0004 0.0186 0.0513 0.0093 0.0043 <0.0001 0.0002

Data were analyzed using PROC GLM and means were separated using Fisher’s LSD. Numbers within each column followed by the same letter are not significantly different from each other.
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