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ABSTRACT
Silva, E.S.; Palangana, F.C.; Goto, R.; Furtado, E.L.; Fernandes, D.M. Net melon resistance to Didymella bryoniae according to grafting and

potassium levels. Summa Phytopathologica, v.38, n.2, p.139-143, 2012.

Chemical control of the fungus Didymella bryoniae, the causal
agent of the disease gummy stem blight in melon, is frequently
inefficient; thus, alternatives such as grafting and nutrition must be
studied. Rootstocks and potassium levels were tested aimed at
controlling this disease in net melon under protected environment.
The melon hybrid ‘Boénus II’, ungrafted and grafted onto ‘Dinero’
melon and ‘Strong Tosa’ pumpkin rootstocks, was cultivated and

inoculated by using the toothpick insertion method with 7-mm
mycelial disks from the isolate D. bryoniae Dbr 37; for control, only
toothpick insertion was used. The plants were subjected to the
following potassium levels: 0, 62.5, 125, 187.5, 250 mg L. Grafted
‘Bonus II' melon plants were resistant to the fungus, whereas ungrafted
ones were susceptible. The adopted potassium levels did not influence
the stem lesion size or the survival of plants.

Additional keywords: Cucumis melo var. reticulatus Naud., gummy stem blight, nutrition, rootstock.

RESUMO

Silva, E.S.; Palangana, F.C.; Goto, R.; Furtado, E.L.; Fernandes, D.M. Resisténcia de meloeiro rendilhado & Didymella bryoniae em fung¢do da
enxertia e concentragoes de potdssio. Summa Phytopathologica, v.38, n.2, p.139-143, 2012.

O controle quimico do fungo Didymella bryoniae, agente causal da
doenca crestamento gomoso em meloeiro, frequentemente ¢ ineficiente,
e alternativas como enxertia e nutricdo devem ser estudadas. Porta-
enxertos e concentragdes de potdssio foram testadas objetivando
controlar a doenca esta doenca em meloeiro rendilhado, sob ambiente
protegido. O hibrido de meloeiro ‘Bonus II’ pé-franco e enxertado em
porta-enxertos meldo ‘Dinero’ e abébora ‘Strong Tosa’ foram cultivados

e inoculados pelo método de insercdo de palito com discos de micélio de
7 mm do isolado de D. bryoniae Dbr 37, e o controle somente com
inser¢do do palito. As plantas foram submetidas as concentra¢des de
potdssio 0; 62,5; 125; 187,5; 250 mg L. Plantas de meloeiro ‘Bonus II’
enxertadas foram resistentes ao fungo e as ndo enxertadas suscetiveis. As
concentracdes de potdssio ndo influenciaram tanto no tamanho da lesdo
no caule quanto na sobrevivéncia das plantas.

Palavras-chave adicionais: Cucumis melo var. reticulatus Naud., crestamento gomoso, nutri¢do, porta-enxerto.

One of the most important diseases affecting net melon (Cucumis
melo var. reticulates Naud.) in protected environment is gummy stem
blight or stem canker, which is caused by the fungus Didymella
bryoniae (12). Chemical control has frequently shown low efficiency;
however, some alternatives have been successful, such as grafting
onto rootstocks of resistant melons, disinfection of pruning shears,
establishment of the protected environment in places other than
lowlands, crop rotation, and rational irrigation control (2, 10, 12 and
15).

The use of grafting for vegetables such as pepper, tomato, eggplant,
cucumber and melon cultures has allowed the solution of problems
related to soil pathogens. According to Trionfetti-Nisini et al. (12)
and Crino et al. (3), this technique can be an alternative to control the
fungus D. bryoniae, which is not considered a soil plant but can
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survive in plant debris in the soil. This alternative was also proven by
Ito et al. (4), who tested several rootstocks and concluded that
Benincasa hispida was highly resistant to D. bryoniae and most
recommended as rootstock for net melon.

Another alternative to control diseases in plants has been mineral
nutrition preparation; however, the interaction between nutrition and
diseases has been scarcely studied, frequently yielding contradictory
results or misinterpretations. On the other hand, the importance of
nutrition on the manifestation or not of diseases is well known (13). The
effect of nutrition on the intensity of diseases is known for a certain
number of plants cultivated under controlled condition, but there are few
studies related to the melon culture, especially the net type.

This study aimed to assess net melon resistance to D. bryoniae
according to grafting and potassium levels.
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MATERIALAND METHODS

The experiment was carried out at the Experimental Farm of
Teaching, Research and Production belonging to the School of
Agronomical Sciences (FCA) of “UNESP-Universidade Estadual
Paulista” (22°44°S, 48°34’W; around 750 m altitude; mesothermal
climate type, humid subtropical Cfa). Pots were kept under protected
environment, in 10x40m arch-type structure covered with transparent
100um-thick low-density polyethylene (LDPE) film, from May to
September 2009.

Experimental design was in randomized blocks, in 3x5 factorial
arrangement: ‘Bonus II’ hybrid melon plants grafted onto ‘Dinero’
melon and ‘Strong Tosa’ pumpkin rootstocks, ungrafted ‘Bonus II’,
and five potassium levels: 0, 62.5, 125, 187.5,250 mg L', totaling 15
treatments.

The potassium levels 0, 62.5, 125, 187.5 and 250 mg L represent,
respectively, 0%, 50% below the recommended level, the recommended
level, 50% above the recommended level and 100% above the
recommended level according to Kano (5) and were supplied as
potassium nitrate.

In each plot, net melon plants (Cucumis melo var. reticulatus
Naud.), ‘Boénus II” hybrid, grafted and ungrafted, were cultivated in a
row spaced at 1.0 x 0.50 m, totaling 12 plants per plot; six useful
plants and two plants at each treatment extreme of a plot served as
border.

Before inoculation, D. bryoniae isolates were cultured in PDA
(potato dextrose agar) medium autoclaved at 120 °C for 20 min at 1.5
atm. For each Petri dish containing 20 mL culture medium, three
mycelial disks of 7mm diameter were recultured during seven days at
20 °C in the dark. Inoculation was done at 20 days after transplant by
the toothpick method, inserting 7mm pathogen mycelial disks into
the stem previously injured by a toothpick, adapted from Trionfetti-
Nisini et al. (12). Inoculated plants were kept in a humid chamber for
12 h; they were also sprayed with water and covered with plastic
bottles.

Evaluations started at seven days after the inoculation of isolates
and continued at every seven days from then. The symptoms were
quantified by measuring the longitudinal and the transversal length of

necrosis resulting from pathogen colonization. The disease intensity
in each plant was the result of the simple arithmetic mean between the
two dimensions, constituting the mean diameter of the lesion.

Data were subjected to factorial analysis of variance (F test) at
5% probability, and Tukey’s test at 5% probability was used to
compare means.

RESULTS AND DISCUSSION

During the experimental period, the maximum temperature ranged
from 17.7 to 43.9 °C and the minimum temperature from 4.5 to 18.3
°C (Figure 1).

As regards the lesion mean diameter, only the means of grafted
plants were compared (Table 1 and Figure 2) due to the early and high
mortality of ungrafted plants. The latter were compared to grafted
plants considering the percentage of plant survival (Table 2 and Figure
3).

The main effect of the factor plant type was significant in all
evaluations and non-significant for potassium levels and interaction
between the two factors on the lesion mean diameter (Table 1) and
plant survival (Table 2).

‘Bonus II’ plants grafted onto ‘Dinero’ melon rootstock had
larger lesion mean diameter in all evaluations, greatly differing from
plants grafted onto ‘Strong Tosa’ pumpkin rootstock, reaching
3.79 cm at 56 DAI (Days after inoculation) (Figure 2).

For all plants in which the rootstock ‘Strong Tosa’ was used,
the lesion almost did not develop, keeping limited to the rootstock
region; the largest lesion mean diameter in these plants was 0.70
cm at 49 DAI (Figure 2). The results obtained here agree with
those reported by Trionfetti-Nisini et al. (12), who observed in
melon plants cv. Proteo grafted onto Benincasa hispida, Cucumis
metuliferus and Cucumis moschata the occurrence of D. bryoniae
symptoms, with lesions keeping restricted to rootstocks, not
affecting the grafting.

The lesion non-expansion is due to the rootstock resistance to
the fungus attack, probably through the synthesis of new
carbohydrates, especially callose and cellulose, which are added to
the interior of the cell wall. This occurs when the pathogen starts
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Figure 1. Maximum, minimum and mean temperature in the protected environment from 18/05/2009 to 18/09/2009, Sao Manuel-SP — FEPP - UNESP/

FCA, Brazil, 2009.
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Figure 2. Lesion mean diameter (cm) in the rootstock region of ‘Bonus
II” plants grafted onto ‘Strong Tosa’ and ‘Dinero’ rootstocks. Means
followed by the same letter do not differ according to Tukey’s test at 5%
probability. Sao Manuel-SP — FEPP - UNESP/FCA, Brazil, 2009.

penetrating the cell wall, using hyphae or infectious haustoria (6).
This carbohydrate deposition continues after the pathogen
penetration until it becomes configured as a dome or elongated,
receiving the name of papilla (1).

The difference between the number of grafted and ungrafted
plants surviving during the whole evaluation period was quite clear:
at 14 days after inoculation, some ‘Bonus II’ ungrafted plants
were already dead and had the stem cut at the region of the lesion
caused by the fungus D. bryoniae, and over the experiment almost
all plants did not resist and died (Figure 3).

For some plants grafted onto ‘Dinero’, the lesion developed
up to the graft, leading to the death of some of these plants; the
latter, however, did not differ statistically from the number of
plants grafted onto ‘Strong Tosa’ rootstock, which was highly
resistant and did not lead to plant death (Figure 3).

These results agree with those of Crino et al. (3), who noted
that ‘Incas’ hybrid melon plants grafted onto the commercial
rootstocks ‘RS 841°, ‘360 P’, ‘ES 99-13°, ‘Elsi’ were highly
resistant both to Fusarium oxysporum f. sp. melonis strains 1 and
2 (100% survival) and to D. bryoniae, with almost absent lesions
and leaves with low disease rate, clearly differing from those grafted
onto ‘Belimo’, ‘Energia’, ‘Griffin’, ‘ES liscio’” and the control ‘Incas’
in the ungrafted form.

Potassium has been one of the most studied nutrients considering
plant resistance to diseases and pests, especially over the last two

Table 1. Summary of the analysis of variance (mean squares and coefficient of variation) for lesion mean diameter according to plant type (TP= grafted
plants) and potassium level (K). Sdo Manuel-SP — FEPP - UNESP/FCA, Brazil, 2009.

Variation Cause DF  MS 7 DAI MS 14 DAI MS 21 DAI MS 28 DAl MS 35 DAI MS 42 DAI MS 49 DAI ~ MS 56 DAI
TP 1 3.32 % 3.18% 3.00% 3.02% 2.73% 2.80% 2.57% 3.09%

K 4 0.01" 0.02 " 0.02 " 0.01 " 0.02 " 0.01 " 0.01" 0.01 "
TP x K 4 0.02 " 0.03 " 0.02 " 0.01 " 0.02 " 0.01 " 0.03 " 0.04 ™
Blocks 4 0.04* 0.02 " 0.01 " 0.01 " 0.03 " 0.02" 0.01 " 0.01 "
Residue 36 0.01 0.02 0.01 0.02 0.02 0.02 0.01 0.02
Total 49

CV (%) 12.82 14.12 13.86 13.96 13.95 13.83 13.07 14.12

* Significant at 5% probability. ™ non-significant at 5% probability. Original data transformed intoV(log(x+1)).

Table 2. Summary of the analysis of variance (mean squares and coefficient of variation) for mean number of plants per plot according to plant type (TP=
grafted and ungrafted plants) and potassium levels (K). Sao Manuel-SP — FEPP - UNESP/FCA, Brazil, 2009.

Variation Cause DF MS 14 DAI MS 21 DAI MS 28 DAI MS 35 DAI MS 42 DAI MS 49 DAI
TP 2 4.09% 10.84% 14.97% 18.76% 19.77% 19.77%
K 4 011" 020" 017" 0.05" 0.07 " 0.07 "
TP x K 8 0.09 " 0.02 " 026" 0.08 " 011" 011"
Blocks 4 018 " 027" 013" 025" 017" 017"
Residue 56 0.21 0.26 0.2 0.21 0.2 0.2
Total 74

CV (%) 26.59 31.84 29.51 30.50 30.67 30.67

* Significant at 5% probability. ™ non-significant at 5% probability. MS: Mean squares. DAI: Days after inoculation
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Figure 3. Survival of grafted and ungrafted melon plants (%) at every seven days after inoculation. Means followed by the same letter did not differ
according to Tukey’s test at 5% probability. Sao Manuel-SP — FEPP - UNESP/FCA, Brazil, 2009.

decades when results were obtained for some diseases or pests affecting
certain plants. However, in the present experiments, this nutrient
did not influence the lesion mean diameter or the plant survival
(Tables 1 and 2), although in the literature there are 2449 reports
on the relationship between potassium and plant health considering
diseases and pests, with emphasis on fungal diseases (8,6).

The results obtained in this study also agree with those of
Santos et al. (10) who evaluated different nitrogen and potassium
levels in cover fertilization on stem canker caused by D. bryoniae
in watermelon; those authors also noted that fertilization did not
influence the disease severity, similarly to 15 out of other 200
studies reviewed by Prabhu et al. (9).

Although potassium did not influence the lesion diameter and
the severity caused by the fungus D. bryoniae, in the literature
there is evidence of correlations between the plant nutritional status
of K and the incidence of diseases, but according to Amtmann et al.
(2) there is also a clear need of studies related to the effects of K on
physiological, metabolic and hormonal processes, which tend to
be essential for the plant susceptibility and sensitivity to
pathogenic agents and insects, to better establish these correlations.

D. bryoniae is not a soil fungus but can survive for a long time
in the soil of places with previous incidence. Thus, grafting has
been studied as an alternative to control this fungus both in Brazil
and worldwide since chemical control has been inefficient; it may
become a tool for producers of melon and the remaining
Cucurbitaceae in protected environment, as already used as an
alternative to control Fusarium oxysporum f. sp. melonis strains 1
and 2 and some other physiological disturbances that affect this
family. The rootstock ‘Strong Tosa’ was highly resistant to the
fungus and can be an alternative control.
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