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ABSTRACT 
 

This work aim to evaluate some solanaceous rootstocks namely, Lycopersicon esculentum (cv. 
LA 1221), L. esculentum (cv. Peruvianum), L. esculentum (cv. pimpinellifolium), L. esculentum (cv. 
Super strain-VFN), L. esculentum (cv. ACe 55 VF.), Physalis philadelphica L., Solanum torvum, S. 
melongena (Japanese white Eggplant) and S. melongena (cv. California) against Sclerotinia white 
mold disease caused by Sclerotinia sclerotiorum (Lib.) de Bary and the Two spotted spider mites 
(TSSM) Tetranychus urticae Koch in screen-house. 

L. esculentum cv. LA 1221, L. esculentum cv. pimpinellifolium and S. torvum rootstocks were 
resistant to the fungus where they recorded the lowest disease severity being, 2.2, 2.2 and 2.2%, 
respectively. Meanwhile, L. esculentum (cv. Peruvianum), S. melongena (Japanese white Eggplant), 
L. esculentum (cv. ACe 55 VF.), and L. esculentum cv. Super strain-VFN were moderately resistant. 
They showed 11.1, 11.1, 13.3 and 20% disease severity, respectively. Husk tomato (P. philadelphica 
L.) was highly susceptible. It gave highest disease severity (64.4%). While, S. melongena cv. 
California was susceptible. It showed 53.3% disease severity. 

On the other hand, the most rootstocks harboring with TSSM were L. esculentum cv. Super 
strain-VFN, P. philadelphica, L. esculentum cv. ACe 55 VF and L. esculentum cv. LA 1221 with the 
highest numbers of motile stage (57.00, 57.00, 56.08 and 42.98 motile stage / inch2, respectively. The 
least ones were S. torvum and L. esculentum cv. Pimpilifolium. They gave 14.70 and 15.95 motile 
stage / inch2 respectively.  
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Introduction 
 

Eggplant (Solanum melongena L.) is one of the most economic and popular vegetable crop in 
the solanaceae family. The world cultivated area of eggplant is 1793978 ha-1 producing 51288169 
tons. In Egypt, 11934315 tons of eggplant are produced from 48556 ha (Anonymous, 2016). Different 
pathogens and pests can attack eggplant during its cultivation causing up to 78% losses to the total 
yield (Bletsos et al., 2003). Most of yield losses have been attributed to damping-off, root rots and 
wilt pathogens as well as the tetranychid mites. White mold disease caused by Sclerotinia 
sclerotiorum (Lib.) de Bary  was observed on eggplant (cv. California) grown in a commercial 
greenhouse located at Kaha Research Station, Qalubiya governorate Horticultural Research Institute, 
Agricultural Research Center, Egypt, especially during the period from December to February. The 
symptoms include, water soaked lesions on the stem that increase in length then covered with white 
mycelium. Black sclerotia developed on the mycelium. As the disease progress, lesions girdle the 
stem, plant wilted and died (Hansda et al., 2014).  

S. sclerotiorum  is widely distributed. It is able to infect many protected and open field crops 
causing whit mold disease (Minuto et al, 2011) consequently, its control is extremely difficult.  

Tetranychus urticae is one of the most annoying polyphagous sucking pest to hundreds of plant 
species, including most vegetables and food crops in South Asia, Southeast Asia, Africa, Europe and 
Mediterranean countries (Srinivasan, 2009). More than 50% loss of yield has been recorded by Maina 
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(2014). The highest number of T. urticae on eggplant in Egyptian plantations can be observed on the 
nili plantation followed by summer and early summer ones (Abou El-Saad, 2016). 

The excessive use of synthetic fungicides and pesticides in controlling eggplant diseases and 
pests increases the cost of its production. Also, its residues cause serious risks to the health of 
growers, consumers, and the environment (Srinivasan, 2009). So, seeking for alternative strategies, 
are strongly urged to combat this risk.  Grafting could be a useful tool in reducing the susceptibility of 
different hosts against mite attacks (Simoni et al. 2004 and Castagnoli et al. 2010), plant diseases 
vectored by mites (Andrade et al. 2013), root rot and wilt diseases caused by soil borne pathogens.    

This work aims to evaluate the resistance and/or susceptibility of some eggplant cultivar and 
some wild domesticated solanaceaus rootstocks to white mold disease caused by S. sclerotiorum and 
the infection by the two spotted spider mite T. urticae  
   
Materials and Methods 
 
Isolation of the pathogen 

Sclerotinia sclerotiorum was isolated from eggplant, tomato and pepper plants with typical 
symptoms of white mold disease. The diseased plants were collected from Qaluobiya, Dakahlia, Giza 
and El-Fayoum governorates. The plant samples were kept in ice box during transportation to the 
laboratory. Sclerotia collected from the diseased plants were disinfected in 1.0% solution of sodium 
hypochlorite (NaOCl) for one min, washed in several changes of sterile water and finally, aseptically, 
transferred onto potato dextrose agar medium (PDA) in Petri plates (Iqbal et al. 2003) and incubated 
at 20±1ºC for 7 days. The target growing fungus was purified and identified according to their 
morphological and cultural characteristics according to Domsch et al. (1980). 
 
Pathogenicity tests: 

Inocula of the S. sclerotiorum isolates were allowed to grow in 500 ml milk bottles, each 
containing 75 gm washed dried barley, 100 gm washed dried coarse sand and 65 ml potato decoction 
(Attia, 1966) and incubated at 20±1ºC for two weeks. Formalin-disinfested plastic pots (30-cm-diam.) 
filled with Formalin-disinfested clay and washed sand (1:1 v/v) were infested with any of the tested 
isolates at the rate of 3% (w/w), 7 days before transplanting. Three eggplant transplants (cv. 
California) of 30 day-old were transplanted in each plastic pot. Transplants grown in plastic pot 
contained disinfested clay soil was served as control. Five pots were used for each isolate. The 
individual plants were examined for the severity of infection by the tested isolates 30 days after 
transplanting using scale (from 0 to 3) described by Sansford (1995) with some modification, where 0 
= healthy plants, 1= less than half stem girdled, 2= more than half stem girdled and 3= whole stem 
girdled and plant death. A disease severity index (DSI) was calculated for each treatment by a formula 
suggested by Kim et al. (2000) as follows:  

DSI =  ∑(rating of each plant) / 3 x number of plant rated x100 
 

Source of the tested rootstocks 
 

The seeds of the tested rootstocks were obtained from various sources as mentioned in Table 
(2). 

 
Table 2: Source of rootstocks evaluated against S. sclerotiorum and the T. urticae. 

English name Scientific name and cultivar Source 

Tomato Lycopersicon esculentum (cv. LA 1221) Horticulture Research Institute, Egypt 
Tomato L. esculentum (cv. Peruvianum) Faculty of Agriculture, Cairo University 
Tomato L. esculentum (cv. pimpinellifolium) Faculty of Agriculture, Cairo University 
Tomato L. esculentum (cv. Super strain-VFN) Horticulture Research Institute, Egypt 
Tomato L. esculentum (cv. ACe 55 VF.) Horticulture Research Institute, Egypt 
Husk tomato Physalis philadelphica L. Horticulture Research Institute, Egypt 
Eggplant Solanum torvum Science Faculty, Ain shames 
Eggplant Solanum melongena (Japanese white Eggplant) Horticulture Research Institute, Egypt 
Eggplant Solanum melongena (cv. California)  
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Screening of different rootstocks for resistance against white mold disease in greenhouse. 
 

This experiment was conducted in greenhouse of Plant Pathology Department, Faculty of 
Agriculture, Cairo University, Giza, Egypt to evaluate the susceptibility of nine different rootstocks 
(Table 3) to white mold disease caused by S. sclerotiourm. Inocula of the tested fungus was prepared 
as mentioned before. Experimental blocks design, completely randomized with five replicates. A 
replicate is a plastic pot (30-cm-diam.). Three root stocks/pot were used for each rootstock. Healthy 
transplants from each rootstock were planted in December 12th, 2015. All agricultural practices were 
carried out according to the recommendation of Ministry of Agric., Egypt. The individual plants were 
examined for calculating the disease severity 30 days after transplanting as mentioned before. 
 
Screening of different rootstocks for resistance to the T. urticae  
 

Susceptibility of nine different rootstocks to the TSSM infestation was evaluated under natural 
infection. Three weeks after transplanting, the first leaf sample was taken and ten weeks later samples 
of ten leaves / each rootstock were weekly picked. The collected leaves were placed directly into 
paper bags and transported to the laboratory. All motile stages of T. urticae / inch2 leaf were counted 
using stereo binocular microscope and the numbers were recorded. General mean number of T. 
urticae / cultivar was considered as the standard of classification. 
 
Statistical analysis 
 

The obtained data were subjected to statistical analysis using MSTAT-C program version 2.10. 
The least significant difference (L.S.D., p = 0.05) for comparison between the means of treatments 
was used as mentioned by Gomez and Gomez (1984). 
 
Results and Discussion 
 
Isolation of the pathogen 
 

Isolation from tomato, eggplant and pepper plants with white mold symptoms collected from 
Dakhlia, El-Fayoum, Qaluobiya and Giza governorates revealed six fungal isolates. All the isolates 
were morphologically characterized as Sclerotinia sclerotiorum (Lib.) de Bary (Table 1).  
 The isolates were exposed to pathogenicity test and the most virulent isolate was chosen 
 
Table 1: Isolation of the pathogen from different hosts and Governorates. 

Isolates Host Cultivar Governorate 
1 Tomato Super Strain B Dakhlia 
2 Tomato Unknown Giza 
3 Tomato Unknown El-Fayoum 
4 Eggplant California Qaluobiya 
5 Eggplant Black Beauty Qaluobiya 
6 Pepper Unknown Dakhlia 

 

Pathogenicity test 
 

The six S. sclerotiorum isolates (Figure, 1) reveal that they were pathogenic to eggplant plants 
and showing typical white mold symptoms. Moreover, the isolates of Qaluobiya governorate isolated 
from eggplant (California and Black Beauty cvs.) were the highest virulent, being 64.4 and 57.8%, 
respectively. Meanwhile, Dakhlia isolate which isolated from pepper plants resulted in the lowest 
figures of the disease, being 40%. No symptoms were observed on the control plants. Thus, Qaluobiya 
isolate which isolated from eggplant (California cv.) was used in the following experiments. 
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Fig. 1: Pathogenicity test of six isolates of S. sclerotiorum using transplants of eggplant (Black 
Beauty cv.). The bars with the same letters are not significantly different (p < 0.05) 

 
Screening of different rootstocks for resistance to white mold in greenhouse 
 

No information is available about sources of resistance to S. sclerotiorum in eggplant. In this 
experiment, nine different rootstocks were evaluated against white mold disease in the greenhouse. 
Data in Table 2 show that L. esculentum cv. LA 1221, L. esculentum cv. pimpinellifolium and S. 
torvum rootstocks were resistant to the fungus where they recorded the lowest disease severity 
percentages, being, 2.2, 2.2 and 2.2%, respectively.  Meanwhile, L. esculentum (cv. Peruvianum), S. 
melongena (Japanese white Eggplant), L. esculentum (cv. ACe 55 VF.), and L. esculentum cv. Super 
strain-VFN were moderately resistant where they showed 11.1, 11.1, 13.3 and 20% disease severity, 
respectively. Husk tomato (P. philadelphica L.) was highly susceptible. It gave the highest disease 
severity (64.4%) while, S. melongena cv. California was susceptible. It showed 53.3% disease 
severity. The results obtained by Jansky et al. (2006) showed that variation for resistance to white 
mold occurs among 144 accessions of 34 wild potato species in Solanum (sections Petota and 
Etuberosum). Also, Minuto et al. (2011) reported that Solanum sp. rootstocks were more effective 
than tomato rootstocks in controlling white rot disease on eggplant. Meanwhile, Lourenço et al. 
(2017) reported that subgroup of Solanum (section Lycopersicon) accessions have useful levels of 
partial resistance to whit mold disease. 

 
Table 2: Screening of different rootstocks for resistance to white mold disease in greenhouse. 
Rootstocks Disease severity (%) *Ranking of rootstocks 
L. esculentum (cv. LA 1221) 02.2 R 
L. esculentum (cv. Peruvianum) 11.1 MR 
L. esculentum (cv. Pimpinellifolium) 02.2 R 
L. esculentum (cv. Super strain-VFN) 20.0 MR 
L. esculentum (cv. ACe 55 VF.) 13.3 MR 
P. philadelphica L. 64.4 HS 
S. torvum 02.2 R 
S. melongena (Japanese white Eggplant) 11.1 MR 
S. melongena (cv. California) 53.3 S 
L.S.D 0.05 22.1 - 
 *R=Resistant, MR= moderately resistant, S= Susceptible and HS= highly susceptible. 
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Screening of different rootstocks for resistance to the T. urticae  
 

Data in Table 3 Show that the most rootstock harboring spider mites were L. esculentum cv. 
Super strain-VFN, P. philadelphica L., L. esculentum cv. ACe 55 VF and L. esculentum cv. LA 1221 
with the highest numbers of motile stage (57.00, 57.00, 56.08 and 42.98 motile stage / inch2, 
respectively. The least ones were S. torvum and L. esculentum cv. Pimpilifolium with 14.70 and 15.95 
motile stage / inch2, respectively. The results obtained by Mutthuraju (2013) reported that among 16 
entries and 7 types of Solanum spp. screened for resistant to the mite, 3 entries were resistant, 4 
entries were moderately resistant, 7 entries were moderately susceptible and 2 entries were 
susceptible. S. viarum and S. mammosum as wild types were completely free from mite infestation. 

 
Table 3:  Screening of different rootstocks for resistance to the T. urticae 
Rootstocks Motile stage / inch2 *Ranking of rootstocks 
L. esculentum (cv. LA 1221) 42.98 MS 
L. esculentum (cv. Peruvianum) 27.90 MR 
L. esculentum (cv. pimpinellifolium) 15.95 HR 
L. esculentum (cv. Super strain-VFN) 57.00 HS 
L. esculentum (cv. ACe 55 VF.) 56.08 HS 
P. philadelphica L. 57.00 HS 
S. torvum 14.70 HR 
S. melongena (Japanese white Eggplant) 22.40 R 
S. melongena (cv. California) 32.20 MR 
L.S.D 0.05 15.13 - 
 *  HR= Highly resistant,  R=Resistant, MR= Moderately resistant, MS= Moderately susceptible and S= Susceptible. 
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