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Objective: To determine if appropriate integration of synthetic and organic fungicides will help
manage Fusarium wilt of watermelon.

Conclusions: Miravis Prime and Proline 480 SC drench were identified as the most effective
fungicides for managing Fusarium wilt Race 2 of watermelon under controlled conditions.
They significantly reducing Fusarium wilt when applied alone or in combinations compared to
control and other organic fungicides. However, Proline 480SC did tend to stunt seedlings and
we plan to study this further to create an appropriate dose.

Brief Summary: Fusarium wilt, caused by Fusarium oxysporum f. sp. niveum (FON), is a
major constraint to watermelon production in the United States, particularly in the
southeastern states (FL, GA, SC), the Delmarva region (DE, MD), and IN. The ability of FON
to persist in soil for more than 20 years in the absence of a host makes management difficult.
In this study, 15 treatment combinations of three synthetic fungicides (Parade, Miravis Prime,
and Proline 480 SC) and two organic fungicides (LALSTOP and Cease) were evaluated in the
greenhouse against FON race 2 to identify effective management options. Fusarium wilt sick
soil was prepared by incorporating a spore suspension of FON race 2 (1 x 10° conidia/mL)
into sterile artificial potting mix (Metromix 360), which was then used to fill pots. Four-week-
old seedlings of the triploid cultivar Super Seedless and the diploid cultivar Sugar Baby were
transplanted into the infested soil. Fungicide treatments were applied soon after transplanting,
and wilt development was monitored on a weekly basis. Paradre, LALSTOP or Cease were not
effective when applied alone. Miravis Prime and Proline 480 SC were the most effective
fungicides weather applied alone or in combinations and they significantly reduced Fusarium
wilt compared with the non-treated control. Proline 480SC caused some stunting of seedlings.
However, Miravis Prime was very effective in managing Fusarium wilt under intense disease
pressure.
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Figure 1. Fusarium wilt symptoms under greenhouse conditions on two watermelon cultivars in
heavily infested soil. Fungicide drench treatments were applied soon after transplanting. A non-
fungicide-treated control was included as the check. Miravis Prime and Proline 480SC alone or
in various combinations significantly reduced Fusarium wilt compared to control and other
treatments
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Figure 2. Fusarium wilt incidence (%) six weeks after transplanting on cultivars
Super Seedless and seeded Sugar Baby. Treatments containing Miravis Prime or Proline
480 SC, applied alone or in combination, had significantly lower wilt incidence than the

untreated control or the other fungicides.
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Figure 3. Area under disease progress curve (AUDPC) for Fusarium wilt on ‘Super
Seedless’ and ‘Sugar Baby’. The higher the AUDPC, the more the plants wilted. AUDPC is
based on four wilt ratings taken once every seven days. Treatments containing Miravis Prime or
Proline 480 SC, alone or in combination, had significantly lower AUDPC than the non-treated

control.



Table 1. Percentage (%) of plants showing Fusarium wilt symptoms in ‘Super Seedless’ and ‘Sugar
Baby’ (seeded) watermelon following fungicide drench treatments. First drench was applied at
transplanting followed (/) by a drench two weeks after transplanting.

% plants showing wilt symptoms

% plants showing wilt symptoms in

. in ‘Sugar Baby’ (Diploid)
Soil Drench Treatment ‘Super Seedless’ Triploid
lst znd 3rd 4th lst 2nd 3rd 4th

1- Proline 480SC Proline 480SC 0 0 0 Oa 0 4 4 13A
2- LALSTOP/LALSTOP 21 52 73 75b 44 79 96 98B
3- Cease/ Cease 31 67 83 90b 63 92 94 96B
4- Parade / Padre 4 38 50 58¢ 15 60 73 83C
5- Miravis Prime / Miravis Prime 0 0 0 2a 0 0 0 2D
6- Miravis Prime + Proline 480 0 0 0 0a 0 0 0 oD

SC
7- Miravis Prime + LALSTOP 0 0 2 4a 0 0 2 2D
8- Proline 480SC + LALSTOP 0 2 2 2a 0 4 4 4AD
9- Miravis Prime + Proline 480

SC + LALSTOP 0 2 2 4a 0 8 10 13A
10- Cease + LALSTOP/

CeasetLALSTOP 21 50 77 85b 38 58 85 96BC
11- Parade + LALSTOP / Parade +

LALSTOP 19 54 77 85b 21 60 81 92B
12- Parade+Cease / Parade + 13 63 7 90b 13 59 33 96B

Cease
13- Parade+Miravis Prime /

Proline 480SC 2 2 2 2a 2 2 2 2D
14- Prphn; 4SQSC + Parade / 0 ) 0 0a 0 0 0 oD

Miravis Prime
15- Parade+Miravis Prime /

Cease+LALSTOP 0 0 2 8a 0 2 4 6AD
16- Control (untreated) 21 40 56 63c 38 58 81 85C

*Fungicide treatments were applied soon after transplanting. A second drench was applied two weeks after
transplanting following the first drench. A set of plants that were not treated with any fungicides served as
control. Disease incidence (number of wilted plants) ratings began two weeks after transplanting, and four
assessments were conducted at weekly intervals. Within a column, values followed by different letters are
significantly different (Tukey’s test, P < 0.05). Lowercase letters are for the fourth rating on cultivar Super
Seedless and uppercase letters for Sugar Baby.




Results: Fusarium wilt developed quickly in the pots that were not treated with any fungicides and
served as control on both cultivars, confirming that the sick-soil method created strong disease
pressure (Table 1). By the final rating, disease incidence in the control was 63% in Super Seedless
and 85% in Sugar Baby, indicating high susceptibility under greenhouse conditions (Table 1,
Figures 1, 2, and 3). Analysis of variance showed that fungicide treatments had a strong and highly
significant effect on both final disease incidence and disease progress over time. For the fourth
rating, treatment effects were highly significant for the seedless (Super Seedless, F = 55.13, P <
0.0001, R? = 0.95) and the diploid (F = 202.07, P < 0.0001, R? = 0.99). Similar patterns were
observed for AUDPC (Super seedless, F = 61.56, P <0.0001; Sugar Baby, F =87.09, P <0.0001),
while replication effects were not significant. Least significant differences for the final incidence
ratings were 15 percentage points for ‘Super Seedless’ and 9 percentage points for ‘Sugar Baby’,
and 220 and 226 units for AUDPC in the triploid and diploid, respectively, indicating good power
to separate treatments.

Miravis Prime and Proline 480 SC, used alone or in combination, consistently provided
the best control in both cultivars. Final disease incidence and AUDPC values for these treatments
were near zero or very low and were significantly lower than the non-treated control according to
the LSD test. Combinations that included Parade with Miravis Prime or Proline 480 SC also
performed well. It is possible that Parade may have some effect, however further testing is
needed. The organic products LALSTOP and Cease, applied alone or together, did not
adequately suppress Fusarium wilt; their final incidence and AUDPC values were similar to the
control. Overall Miravis Prime and Proline 480 SC were the most effective fungicides among
those tested for managing Fusarium wilt in watermelon under greenhouse conditions.

The consistent performance of MlIravis Prime and Proline 480SC across both triploid and
diploid cultivars suggests that they can serve as the core of fungicide programs, potentially in
rotation or mixture with Parade, while organic products may be better suited as supplemental
tools in integrated management systems. We also observed that Proline 480SC drench treatments
alone or when used in combinations tended to stunt the watermelon seedlings significantly. The
seedlings did eventually come out of the stunted phase, but it was after 5 weeks, significantly
delaying growth. Further studies, to determine the appropriate dose of Proline 480SC without
stunting the seedlings to manage Fusarium wilt will be needed. Overall Miravis Prime was
effective in managing Fusarium wilt under intense disease pressure.

How the experiments were conducted: This study was conducted in the greenhouse using the
triploid cultivar ‘Super Seedless’ and the diploid cultivar ‘Sugar Baby’. Seeds were germinated
in sand and grown for 3—4 weeks before transplanting. The experiment followed a randomized
complete block design with four replications, each consisting of 12 plants per treatment. A total
of 15 treatment combinations involving five fungicides were evaluated. Fusarium wilt sick soil
was prepared by mixing a spore suspension of FON race 2 (1 x 10° conidia/mL) into Metromix
360 potting soil, following previously described protocols (Ganaparthi et al., 2024; Wechter et
al., 2012; 2016). Pots were filled with the FON-infested soil, and three-week-old seedlings of
‘Super Seedless’ and ‘Sugar Baby’ were transplanted. Fungicide treatments were applied soon
after transplanting (Tables 1 and 2), and a non-fungicide-treated control was included as the
check. Plants were irrigated regularly to maintain adequate moisture. Data collection began two
weeks after transplanting. Plants were rated once per week for four consecutive weeks, and at



each rating the number of diseased plants per replication was recorded for every treatment and
for each cultivar. Data were analyzed using the PROC MIXED procedure in SAS, and treatment
means were separated using Tukey’s test to identify the most effective fungicide programs.

Table 2. Fungicide products and rates used in the greenhouse experiment evaluating management
of Fusarium wilt of watermelon.

Fungicide Rate per liter For 5 liters

Parade 2g 10g

Cease 20 ml 100 ml

Miravis Prime 1 ml 5ml

Proline 480 SC 1.5 ml 7.5 ml

LALSTOP lg 5g
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