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PREVENIREA SI CONTROLUL BOLILOR SISTEMULUI RADICULAR CE
AFECTEAZA PLANTELE DE CAPSUN
PREVENTION  AND CONTROL OF STRAWBERRY CULTIVARS ROOT DISEASES

Barbulescu Adela, Ilie Alina, Petrisor Cristina
Research Station for Fruit Growing Baneasa, Bucharest, Romania

Abstract

In the climate conditions of Romania, the strawberry is cultivated in the open and protected
field (greenhouses, plastic houses or in double polyethylene houses). The strawberry is cultivated
for the health benefits of fruits which are consumed fresh or as processed products. The
strawberry are often attacked by numerous pathogens common to other crop plants which
attacks the root system of plants (Phytophthora fragariae, Verticillium albo – atrum, Phytophthora
cactorum, Rhizoctonia solani) foliar system (Mycospaerella fragariae, Botritys cinerea,
Sphaerotheca macularis) and  fruits (Botritys cinerea, Phytophthora cactorum). In favorable
conditions for the emergence and evolution of the attack this pathogenic agents cause great
damages on the strawberry cultures. In this paper are presented results regarding the frequency
of attack of Phytophthora sp., Verticillium albo-atrum and Rhizoctonia solani on the strawberry
roots, as well as prevention and control means. The results obtained conducted to the conclusion
that the strawberry root system is especially attacked by the Phytophthora fragariae and
Verticillium albo-atrum fungi.  In conclusion, in all experimental variants studied the method of
soil treatment with hyper heated steams at 90oC for one hour and the chemical disinfection with
Dazomet 500 kg/ha are polyvalent and effective in preventing the fungi attack appearance of
Phytophthora fragariae, Verticillium albo-atrum and Rhizoctonia fragariae.
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1. Introduction

The strawberry is cultivated for the health benefits of the fruits which are consumed fresh or as
processed products. The strawberries can be cultivated in open or protected (greenhouses, plastic
tunnels, plastic houses) giving fresh fruits during the whole year. As culture system, strawberry can be
cultivated in a traditional system, in soilless culture and in hydroponic cultures.

In the case of the major producers in developed countries (France, Spain, Italy) the culture in
protected fields has extended considerably. In France, in 2002, from 4000 hectares cultivated with
strawberries, only 50% of the area is located in low tunnels and other 30% is located in high tunnels and
greenhouses (Isac, 2005); the remaining 20% is cultivated traditionally.

The strawberry root system diseases are originated by phytopathogenic fungi that populate the soil
or are introduced together with the multiplication material. The soil fungi’s attack is frequent and the
economical damages produced to the strawberry cultures are big, so much that they could compromise
the entire culture.

The dissemination of the pathogenic agents that produce root diseases strawberry is favored by
the strawberry vegetative multiplication and by the cultivation system: inadequate soil choice, no
observance of the crop rotation, no soil disinfection.

The soilless culture system and the hydroponic cultures are an intensive alternative to traditional
culture, and an effective way to prevent root diseases in these plants. For these reasons, the areas
cultivated in this way are increasing. In France, in the Montauban area, (2003), from the total of 665
hectares cultivated in protected field, 103 hectares were soilless culture (Isac, 2005).

Soil fungi diseases in strawberry plants during the production period cause the growing to stop and
finally the loss of the plant. These types of diseases were studied more extensively in all the countries
that cultivate strawberry (USA, Poland, Italy, Japan, Mexico, France, England, Belgium, Spain, Germany
etc.).

The attack and the symptoms were conferred to different phytopathogenic fungi species, the most
frequently cited being: Phytophthora sp., Verticillium sp., Rhizoctonia solani and Fusarium oxysporum sp.
(Goidanich, G.R., 1977; Paulus, A. O., 1990).

The researchers say, regarding the fungi attack, that it didn’t stop only to the pathogenic agent
identification and the symptoms description, but also was oriented to the establishment of more effective
prevention and control measures (Rosati, P., 1970; Gilles, L. G., 1977; Goidanich, G. R., 1977; Massan,
D. T., Rath, N., 1978).
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In Romania, there have been research studies done in the cultivated strawberry varieties
(Bărbulescu, A., 1993, 1996, 1999; Coman, M., 1992), the establishment of cultivation technologies
(Coman, M., 1996; Branişte, N., 1996; Păltineanu, Cr., 2006) and the pathogenic agents identification and
the prevention and control of the diseases (Şuta, V., 1982; Cociu, V., 1989; Man, I., 1995).

Some studies related to the root system diseases caused by the attack of fungi like Phytophthora
sp., Verticillium sp., Rhizoctonia solan were also done at the RSFG – Băneasa. These studies included
too, the recommendations for prevention and control measures that should be taken in these cases.

2. Material and methods

The observations regarding the root diseases appearance frequency at strawberry and the
prevention and control measures were done in the period 2001-2004, in field and greenhouses
conditions.

The biological material that was used included the following varieties: ‘Redgauntlet’, ‘Senga
Sengana’, ‘Elsanta’ and ‘Premial’. From plants at different wither stages; isolations were from the root and
plant base. For pathogenic agent isolation the potatoes-glucose-agar (CGA) culture medium was used.
The pathogenic agent was identified and the fungi frequency (%) was established in the analyzed plants,
using the formula:

N
nF 100% 


Where:     n= infected plants number
N= analyzed plants number

The establishment of the preventive and control measures for fungi that attack root system and
strawberry base was done in greenhouses, in the strawberry system culture on parapets with 25 m length
and 1 m width, suspended at 70 cm from the soil. The culture substrate (30 cm thickness), made of forest
soil, peat and very well discomposed stable garbage (manure), was artificially inoculated with fungi some
species: Phytophthora fragariae, Phytophthora cactorum, Rhizoctonia solani and Verticillium albo-atrum;
and was kept at optimum conditions of temperature (20-24oC) and humidity (70-80%), for the pathogenic
agents development, during 10 days. 10 days after inoculation, the soil was disinfected through thermic
(hyper heated steams at 90oC) and chemical (Dazomet 500 kg/ha, Carbendazim – 0,1%, Proplant 72,2
SL – 0,25%, Topsin 70 PU – 0,1%, Folpan 80 WDG – 0,15%) methods. There was also a control
treatment (untreated) that was artificially infected with the studied phytopathogenic fungi (Phytophthora
fragariae, Rhizoctonia solani and Verticillium albo-atrum).

100 untreated plants of the ‘Senga Sengana’ variety were planted in the inoculated and disinfected
substrates and in the infected witness variant. Periodical observations were done regarding the attack
appearance and evolution.

3. Results and discussion

Analyzing the isolates done (Table 1) from the plants (root and base), we observed that: 1) There
are no significant differences between cultivars regarding the variety sensitivity for each pathogenic
agent; 2) The fungus Phytophthora fragariae was identified in the root, in a percentage that varies,
depending on cultivars, between 38-44%. It was also isolated the Verticillium albo-atrum fungus with a
percentage for the cultivars between 29-38%; 3) From the plant base we isolated the fungus
Phytophthora cactorum with a low presence for all the cultivars (9-14%) and the fungus Rhizoctonia
fragariae identified in the 31-37% of the isolates.

The obtained results conducted to the conclusion that the strawberry root system is especially
attacked by the Phytophthora fragariae and Verticillium albo-atrum fungi, as was also observed by other
authors (Goidanich, 1977; Man, 1995), while the plant base was attacked by the Rhizoctonia fragariae,
and in a low percentage by Phytophthora cactorum fungi.

For this reason, we did researches related to the prevention measures for diseases caused by the
attack of the root system and base of the strawberry plants, produced by the above mentioned
pathogenic agents.

In Table 2 are present the results regarding the soil disinfection methods to prevent the attack of
Phytophthora sp., Verticillium albo-atrum and Rhizoctonia solani to the root system and plant base of
strawberry.

From the data shown in the results table, at 50 days after planting – in all experimental variants -
from 100 strawberry plants of ‘Senga Sengana’ cultivar, the method of soil treatment with hyper heated
steams at 90oC for one hour and the chemical disinfection with Dazomet 500 kg/ha were polyvalent and
effective in preventing the fungi attack appearance of Phytophthora fragariae, Verticillium albo-atrum and
Rhizoctonia fragariae. There were no infected plants observed in the mentioned variants (0% infected
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plants), while the artificial infected - and untreated – witness presented 68% plants infected with
Phytophthora fragariae, 36% plants infected with Verticillium albo-atrum and 41% plants infected with
Rhizoctonia fragariae.

The products Carbendazim 500-0,1% and Topsin 0,1% applied as a solution (5 l/m2) presented
maximum efficacy (0% infected plants) on the Verticillium albo-atrum and Rhizoctonia fragariae fungi
control, and the products Proplant – 0,25% and Folpan – 0,2% applied as a solution (5 l/m2) had high
efficacy on the Phytophthora fragariae fungus control.

4. Conclusions

The results are based on the isolates obtained from infected strawberry root system and plant base
(in the isolates frequency order), that were attacked by the fungi Phytophthora fragariae, Verticillium albo-
atrum, Rhizoctonia fragariae.

The attack produced by these pathogenic agents was often simultaneous, the disease evolution
and the symptoms manifestation was fast and hard to be macroscopically observed and, at last, all are
conducting to strawberry plants wither and lost.

For preventing the attack of those 3 pathogenic agents, very good results through soil thermal
disinfection with hyper heated steams at 90oC for one hour, were obtained .
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Tables

Table 1. Determination of attack frequency and localization of Phytophthora sp., Verticillium
alboatrum and Rhizoctonia fragariae for four strawberry cultivars

Variety

Isolated from:
roots* plant basis*

Phytophthora           Verticillium Phytophthora            Rhizoctonia
fragariae albo-atrum           cactorum                 fragariae

(F%)                         (F%)                   (F%) (F%)
Premial
Redgauntlet
Elsanta
Senga Sengana

42 38                      11                           33
41                           33                       9                            36
38                           29                      14                           31
44 29                      14                           37

 100 isolates done / variety from infected plants roots and 100 isolates done / variety from infected plants
base

Table 2. Physical and chemical measures for strawberry root diseases

Disinfectant
agent

Doses
used

Time for
action

Planting
interval

after
treatment

(days)

Infected plants (%)
(50 days after planting)

Ph.
fragariae

V.
albo-atrum

Rh.
Fragariae

Hyper heated
steams
Dazomet
Carbendazim 500

Proplant 72,2 SL

Topsin 70 PU

Folpan 80 WDG

Infected witness,
untreated

80-90oC
500 kg/ha

0,1%
(5 L/m2)
0,25%

(5 L/m2)
0,1%

(5 L/m2)
0,15%

(5 L/m2)



1 hour
-
-

-

-

-

-

7
20
7

7

7

7



0
0
8

0

11

0

68

0
0
0

7

0

15

36

0
0
0

3

0

9

41


