
creasing the data base by continued routine sampling should 

enhance and refine the preliminary conclusions presented 

here. 
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sporium cucumerimum, Pseudoperonospora cubensis, 

powdery mildew, Mycosphaerella citrullina, gummy stem 

blight, Diaphania nitidalis, chemical control. 

Abstract. Three fungicide programs and 4 insecticides 

factorially combined were tested for efficacy and phytotoxic 

effects when evaluated for the control of diseases and pickle-

worm (Diaphania nitidalis (Stoll)) on honeydew-type melon 

(Cucumis melo var. inodorus cv. Morgan). Mancozeb (Man-

zate 200) and benomyl (Benlate), metalaxyl (Ridomil) and 

benomyl, and chlorothalonil (Bravo) were tank mixed with 

methomyl (Lannate), methamidophos (Monitor), acephate 

(Orthene), and Bacillus thuringiensis var. kurstaki (Dipel). 

The efficacy of all fungicides against downy mildew (Pseudo 

peronospora cubensis (Berk. & Curt.)), gummy stem blight 

(Mycosphaerella citrullina (C. O. Sm.) Gross), and scab 

(Cladosporium cucumerimum (Ell. and Arth.)) was not affect 

ed by the insecticides. Edge necrosis and slightly misshapen 

leaves were produced by the metalaxyl plus methomyl treat 

ment. All 3 chemical insecticides significantly reduced the 

percentage of fruit damaged by pickleworm larvae. Chloro 

thalonil combined with B. thuringiensis resulted in a sig 

nificantly higher percent (49%) of fruit damaged by pickle 

worm when compared with the bacterial insecticide alone. 

insects 

Honeydew melons are attacked by many diseases and 

ects including downy mildew, gummy stem blight c^oK scab, 

iplorida Agricultural Experiment Stations Journal Series No. 5934. 
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and pickleworm. Tank mixed fungicide-insecticide com 

binations would be desirable for control of these pests 

because of reduced application costs. 

The purpose of this investigation was to evaluate tank 

mix combinations of 3 fungicide programs with 4 insecti 

cides for disease and insect control on honeydew melon. The 

experiment was conducted in the spring of 1978 at the 

Agricultural Research & Education Center in Immokalee. 

Materials and Methods 

Plots of Cucumis melo var. inodorus (cv. Morgan) were 

established by seeding into raised beds on 6 ft centers 

through holes spaced 3 ft apart in black plastic mulch. 

Plots, arranged in 3 randomized blocks, were 30 ft in 

length and contained 10 "hills" thinned to 2 plants each. 

Cold damaged plants were replaced with additional seed. 

The soil was an Immokalee fine sand (Arenic Hapla-

quod) with 27-32 inch deep hardpan which allowed open 

ditch seep irrigation. A starter fertilizer equivalent to 25-

18-33 lb./acre N, P, and K, respectively, placed in the plant 

beds was supplemented by 180-0-207 lb./acre of N and K 

banded on the bed surface 9 inches to each side of the 

plant row and covered with 1.25 mil black polyethylene 

mulch. Paraquat dichloride was applied twice at 0.6 gal/ 

acre between the mulched beds. Nu-Iron (Cities Service 

Co., Atlanta, GA) was applied twice at 3.1 lb./acre as a 

foliar spray to correct a nutritional deficiency. 

Materials evaluated and rates of application listed be 

low were factorially combined such that all combinations 

of letters and numbers occurred, thereby providing one 

fungicide and one insecticide in each application. 

Fungicides used were: A) mancozeb 80W at 3.1 lb./acre as 

Manzate 200 plus benomyl 50W at 0.5 lb./acre as Benlate; 

B) chlorothalonil 6 lb./gal F at 3 pints/acre as Bravo 6F; 

C) metalaxyl 2EC at 1 pint/acre as Ridomil 2E plus benomyl 

50W at 0.5 lb./acre. 

Insecticides used were: 1) acephate 75S at 1.3 lb./acre 

as Orthene 75SP; 2) methamidophos 4EC at 1 qt/acre as 

Monitor 4E; 3) methomyl 1.8LC at 4.5 pints/acre as Lan 

nate 1.8 LC; 4) Bacillus thuringiensis var. kurstaki Berliner 

at 1.0 lb./acre as Dipel. 
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Materials were combined in 1-gallon jugs of water 3 to 2-way analysis of variance at P = 0.05 and then constructing 

5 hr before application. Sprays were applied at 100 gal/acre 95% confidence intervals based on the Tukey HSD. Where 

with a backpack mistblower. Eight applications were made coefficients of correlation (r) and determination (r2) are 

on a weekly schedule. The melons were harvested 95 and included, they were significant and independent at P = 0.05. 

110 days after planting. No sprays were applied between 

the 2 harvest dates. R . 

Foliar diseases were rated by the Horsfall-Barratt disease eSU S 
index scale using 1 = 0% disease and 12 = 100% (5). Through most of the season a low level of downy 

Downy mildew symptoms and foliar symptoms of gummy mildew was observed on foliage; no plot had more than 

stem blight were rated together since they were difficult 6% foliage damaged by downy mildew 45 days prior to 

to separate. A decision was made not to rate the severity harvest. Late in the season a mixture of downy mildew 

of gummy stem blight stem and petiole lesions because and gummy stem blight caused significant foliage damage 

moving the canopy to rate these lesions would have caused (Table 1). All 3 fungicide programs reduced foliar damage 

considerable and unwanted dissemination of the pathogen, and the insecticides did not affect fungicide efficacy. The 

Yield parameters recorded were number and weight of number of melons harvested was not significantly affected 

fruit, total fruit soluble solids, number of fruit damaged by fungicide treatment (Table 2) but the yield as indi-

by lepidopterous larvae, identity of any lepidopterous larvae cated by weight was (Table 3). The yield was also sig-

found in fruit, and number of fruit with scab lesions. Total nificantly correlated with disease ratings. The coefficient of 

soluble solids (chiefly sugar) were determined for 3 melons correlation was —0.45 and the coefficient of determination 

from each plot using a hand refractometer. was 0.21; 21% of the loss in yield weight was attributable 

Significance of treatment effects was established using to the increase in foliar disease damage. 

Table 1. Foliar damage caused by mixed infection of downy mildew and gummy stem blight rated 18 days prior to first harvest by Horsfall-

Barratt disease index. 

Fungicides 

Mancozeb Metalaxyl Average 

Insecticides + benomyl + benomyl Chlorothalonil None (insecticide) 

Acephate 1.7 1.3 2.0 6.0 2.8* 

Methamidophos 1.0 1.7 2.0 7.0 2.9 

Methomyl 2.0 1.7 2.3 7.0 3.0 

B. thuringiensis 1.7 1.0 2.0 7.0 2 9 

None 2.3 2.3 2.3 5.3 3!o 
Average (fungicides) 1.7 ay 1.6 a 2.1 a 6.5 b 

'No significant difference (P = 0.05) among means. 

yConfidence intervals established at P = 0.05 by Tukey HSD. Means with any letter in common are not significantly different. Individual HSD 

= 2.86, insecticide average HSD = 1.07, and fungicide average HSD = 0.81. 

Table 2. Thousands of 'Morgan' melons per acre from two harvests. 

Fungicides 

Mancozeb Metalaxyl Average 

Insecticides + benomyl + benomyl Chlorothalonil None (insecticide) 

Acephate 11.3 10.5 13.4 9.3 11.3 a* 

Methamidophos 9.7 12.5 12.1 8.1 10.9 a 

Melhomyl 6.9 12.1 6.5 8.9 8.5 ab 
B. thuringiensis 11.3 8.9 6.1 8.1 8 5 ab 

None 10.5 5.7 4.5 5.7 6.5 b 

Average (fungicides)y 10.1 10.1 8.5 8.1 

^Confidence intervals established at P = 0.05 by Tukey HSD. Means with any letter in common are not significantly different. Individual HSD 
= 7.9, insecticide average HSD = 3.0, and fungicide average HSD = 2.3(not significant). 

>No significant difference (P = 0.05) among means. 

Table 3. Yield of 'Morgan' melons in tons per acre. 

Fungicides 

Average 

Insecticides -f benomyl + benomyl Chlorothalonil None (insecticide) 

Mancozeb 

-f benomyl 

19.2 

17.8 

12.5 

18 7 

17.4 

Metalaxyl 

+ benomyl 

16.5 

21.0 

21.0 

15.2 

9.4 

Chlorothalonil 

21.9 

20.5 

10.7 
9.8 

8.0 

None 

14.3 

11.1 

12.0 

11.6 

8.5 

Acephate 19.2 16.5 21.9 14.3 17.8 a* 

Me ham'dophos 17.8 21.0 20.5 11.1 17.4 a 

Methomyl 12.5 21.0 10.7 12.0 14.3 ab 

B. thuringiensis 18 7 15.2 9.8 11.6 13.8 ab 

None 17.4 9.4 8.0 8.5 10.7 b 

Average (fungicides) 16.9 az 16.5 a 14.3 ab 11.6 b 

^Confidence intervals established at P = 0.05 by Tukey HSD. Means with any letter in common are not significantly different. IndividualTISD 

= 12.5, insecticide average HSD = 4.6, and fungicide average HSD = 3.6. 

206 Proc. Fla, State Hort. Soc. 97: 1984. 



Scab lesions on fruit were significantly reduced by all acephate and methamidophos gave significantly better 

fungicides (Table 4). Scab was not mentioned as being control of pickleworm than either B. thuringiensis or no 

among the important disease and insect pests of musk- insecticide (Table 5). Significantly less pickleworm damage 

melon production in a previous Florida summary (8), and occurred where methomyl, acephate, or methamidophos 

this occurrence of scab does not follow the weather relation- were applied than when no insecticide was used. The same 

ships reported from New York (2). Epidemics there follow 3 insecticides significantly reduced damaged fruit com-

cool (58°F for 9 hr) nights or greater than average rainfall, pared to no insecticide in the combined harvest results 

In the 3 weeks preceding the appearance of scab in Im- (Table 6). In addition to reducing the percentage of fruit 

mokalee the weather averages were 81°F/59°F and 2.65 damaged by pickleworm, acephate and methamidophos also 

inches rain, 85°F/60°F and 0.05 inches rain, and 88°F/69°F increased the total number and weight of fruit harvested 

and 1.42 inches rain for 3, 2, and 1 week prior, respectively. (Tables 2 and 3, respectively). There was no negative im-

The rainfall came as 2.65 inches 18 days prior, 0.94 inches pact of any of the fungicide programs upon the efficacy of 

7 days prior, and 0.48 inches 5 days prior to the first scab acephate, methamidophos or methomyl. 

observations. Three days in the 50's occurred 3 weeks be- The percent of pickleworm damaged fruit was greatest 

fore, and 1 night in the 40's and 1 in the 50's occurred 2 in the treatments receiving chlorothalonil or a tank mix of 

weeks before the scab appeared. Six hours of leaf wetness chlorothalonil plus B. thuringiensis (Tables 5 and 6). The 

occurred during 4 of the 12 nights preceding first evaluation possibilities of interference between chlorothalonil and the 

of scab. The weather was not especially cool or wet preced- bacterial insecticide or of increased attractiveness of these 

ing tb * first week when scab was noticed. plots to pickleworm bears further investigation considering 

Pickleworm larvae were found inside 94 of the 301 fruit the economic losses which 50% fruit infestation would 

damaged by lepidopterous larvae. No other lepidopterous bring, 

larvae were found inside damaged fruit. In the first harvest, Phytotoxicity was observed in only one combination, 

Table 4. Percentage of 'Morgan' melons with scab. 

Fungicides 

Average 

Insecticides ■+■ benomyl + benomyl Chlorothalonil None (insecticide) 

Mancozeb 

■+• benomyl 

3.7 
0.0 

0.0 

0.0 

3.5 

Metalaxyl 

+ benomyl 

0.0 

0.0 

0.0 

1.1 

0.0 

Chlorothalonil 

0 

0 

0 

0 

0 

None 

13.2 
7.8 

15.6 

29.1 

2.0 

Acephate 3.7 0.0 0 13.2 4.2* 
Methamidophos 0.0 0.0 0 7.8 2.0 

Methomyl 0.0 0.0 0 15.6 3.9 

B. thuringiensis 0.0 1.1 0 29.1 7.6 

None 3.5 0.0 0 2.0 1.4 

Average (fungicides) 1.4 ay 0.2 a 0 a 13.5 b 

*No significant differences (P = 0.05) among means. 

yConfidence intervals established at P = 0.05 Tukey HSD. Means with any letter in common are not significantly different. Individual HSD 
= 31.1 (not significant), insecticide average HSD = 11.6 (not significant), and fungicide average HSD = 8.8. 

Table 5. Percent of melons from the first of 2 harvests with pickleworm feeding damage. 

Fungicides 

Mancozeb Metalaxyl Average 

Insecticides + benomyl + benomyl Chlorothalonil None (insecticide) 

Acephate 0 0 0 1 0 a* 

Methamidophos 1110 la 

Methomyl 0 6 0 0 2 a 
B. thuringiensis 2 14 38 13 17b 

None 8 38 24 20 22 b 

Average (fungicides) 2 a* 12 b 13 b 7 ab 

^Confidence intervals established at P = 0.05 by Tukey HSD. Means with any letter in common are not significantly different. Individual HSD 
= 31.0, insecticide average HSD = 11.6, and fungicide average HSD = 0.8. 

Table 6. Percent of melons from both harvests with pickleworm feeding damage. 

Fungicides 

Average 
Insecticides + benomyl + benomyl Chlorothalonil None (insecticide) 

Mancozeb 

+ benomyl 

6 

15 

25 

18 

22 

Metalaxyl 

+ benomyl 

13 

6 

4 

18 

36 

Chlorothalonil 

3 

7 
24 

49 

49 

None 

7 
1 

2 

13 

29 

Acephate 6 13 3 7 7 az 

Methamidophos 15 6 7 1 7 a 

Methomyl 25 4 24 2 14 ab 
B. thuringiensis 18 18 49 13 24 be 

None 22 36 49 29 34 c 

Average (fungicides) 17 ah* 15 a 26 b 10 a 

zConfidence intervals established at P = 0.05 by Tukey HSD. Means with any letter in common are not significantly different. Individual HSD 
= 34.5, insecticide average HSD = 12.9, and fungicide average HSD = 9.8. 
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Table 7. Percent soluble solids, an indication of fruit quality, from insecticide and fungicide treated plots (average of 9 melons per treatment). 

Fungicides 

Insecticides 

Mancozeb 

+ benomyl 

12.5 

12.2 
7.6 

12.9 

12.2 

Metalaxyl 

+ benomyl 

11.3 

12.7 
11.5 

11.4 

10.6 

Chlorothalonil 

11.4 

13.0 

7.8 

11.1 

7.7 

None 

9.6 

9.2 
8.1 

6.3 

9.3 

Average 

(insecticide) 

Acephate 

Methamidophos 

Methomyl 

B. thuringiensis 

None 

Average (fungicides) 

11.2* 

11.8 

8.8 

10.4 

10.0 

11.5 ay 11.5 a 10.2 ab 8.5 b 

zNo significant differences (P = 0.05) among means. 

>Confidence intervals established at P = 0.05 by Tukey HSD. Means with any letter in common are not significant different. Individual 
HSD = 8.85 (not significant), insecticide average HSD = 3.3 (not significant), and fungicide average HSD = 2.5. 

methomyl tank mixed with metalaxyl and benomyl. The 

combination resulted in a slightly misshapen leaf with 

marginal chlorosis and necrosis. No yield loss was attributed 

to the phytotoxicity. No incompatible reactions were 

evident during mixing of any combinations. 

The percent soluble solids, a measure of fruit quality 

(sugar), was not significantly affected by insecticide but 

was affected by fungicide (Table 7). The 2 heaviest yield 

ing fungicide treatments, mancozeb with benomyl and 

metalaxyl with benomyl, also had fruit with the highest 

average solid solids. The coefficient of correlation for per 

cent soluble solids and disease was significant at —0.62 with 

a coefficient of determination of 0.39; 39% of the loss in per 

cent soluble solids was attributable to increase in disease. 

Discussion 

The 'Morgan' honeydew melon was originally described 

as tolerant to downy mildew but not to powdery mildew or 

gummy stem blight (2). From these results and others (4, 6) 

it is obvious that 'Morgan' is sufficiently susceptible to 

downy mildew to cause disease losses. Also, gummy stem 

blight has been a problem in the Immokalee area (4). Both 

diseases were adequately controlled without insecticide 

interactions by all of the mancozeb with benomyl, metalaxyl 

with benomyl, and chlorothalonil fungicide programs. The 

absence of powdery mildew is important to note since that 

disease has caused losses in the area in past seasons (4). The 

control of powdery mildew cannot be predicted for these 

programs. Control of scab on the fruit was adequate with 

all programs. 

The 2 principal insect pests of 'Morgan' are pickleworm 

and melonworm (1, 3, 7, 8). Pickleworms were the only 

lepidopterous larvae found associated with damaged fruit. 

However, even though the melonworm usually feeds on 

terminal buds or melon rinds without entering the fruit 

(8), its absence from inside 'Morgan' fruit may not be a 

true indication that only the pickleworm was present. 

Control of lepidopterous larval feeding damage on 'Morgan' 

fruit was effectively achieved with acephate, methamido 

phos, or methomyl. The fungicide program did not affect 

efficacy of these 3 insecticides. 

The 2 insecticides acephate and methamidophos had 

treatment average yields significantly better than the no 

insecticide control. The 2 fungicide programs mancozeb 

with benomyl and metalaxyl with benomyl also had treat 

ment average yields significantly better than the no fungi 

cide control. Either fungicide program in combination with 

either insecticide would be recommended by these results. 

No phytotoxicity or incompatibility were noticed among 

these combinations. Although the performance of these 2 

fungicide programs was adequate as tested, powdery mildew 

was not present. This disease has caused severe symptoms on 

'Morgan' crops in the Immokalee area previously when 

benomyl was being used (4). 
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