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ABSTRACT 
 

In Egypt, no commercial tomato (Lycopersicon esculentum Mill.) varieties are 

available which are resistant to the late blight, one of the most important tomato 
diseases, caused by the phytopathogenic oomycete Phytophthora infestans. The wild 
tomato (Lycopersicon pimpenellifolium) shows resistance to P. infestans. So, in this 
investigation an interspecific cross between L.esculentum cv. Castle Rock and L. 
pimpenellifolium accession L3708 from the AVRDC were made. The genitors, F1, F2, 
BC1 and BC2 were used to study the inheritance of resistance to P. infestans and to 
estimate the genetic parameters associated with resistance. The resistance to P. 
infestans is controlled polygenic ally. The analysis of variances and genetic 

parameters suggested that this type of resistance was inherited quantitatively, and 
dominance was predominant over susceptibility, and not for resistance, that would be 
more interesting. The data supported the hypothesis that race-non-specific resistance 
in L. pimpenellifoliumL3708 is controlled by partially-dominant and dominant epistatic 
effects. The heritability in broad (Hb.s%) and narrow sense (Hn.s %) estimates were 
73.28 and 26.86% for severity revealed the magnitude of the environmental factors on 
the total variation. The dominance gene effects were quire important in the inheritance 
of resistance to P. infestans. Estimates of additive gene effects were of low, 
magnitude. Epistatic gene effects were considered to be more important than the 
additive gene effects in the inheritance of resistance to P. infestans in the cross under 
study. The additive x additive, additive x dominance and dominance x dominance 
gene effects were highly significant. The reciprocal recurrent selection breeding is the 
best method to improve the resistance to P. infestans. 

 

INTRODUCTION 
 

Tomato (Solanum lycopersicum L. (formerly Lycopersicon esculentum 
Mill.) is among the most genetically studied vegetables and improved tomato 
varieties have increased crop productivity and improved quality. However, 
late blight, caused by the phytopathogenic oomycete Phytophthora infestans 
(Mont.) De Bary, is a highly destructive disease and one of the most severe 
problems in tomato crop. When the temperature is mild and the humidity high 
late blight can cause severe epidemics and destroy the entire production of a 
tomato crop. Large amounts of resources are used to reduce risk of damage 
caused by P. infestans, with approximately five billion dollars per year being 
spent on the control of late blight worldwide (Mizubuti and Fry, 2006). 
Additional production costs also occur due to increase quantity of fungicide 
used or the substitution of cheaper fungicides by more expensive ones 
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because of the emergence or predominance of resistant P. infestans strains 
(Reis et al., 2005). 

The control of late blight heavily relies on the frequent application of 
protecting fungicides, which are applied every five to 14 days. Current control 
methods are low efficiency and have serious operational implementation 
constraints as high costs and labor demands. Late blight control is 
increasingly difficult due to high variability in P. infestans, and increased 
resistance of the pathogen to fungicides (Kato et al.,1997). For clean tomato 
cultivation, using resistant cultivars is a desirable alternative to chemical 
control. 

The lack of tomato cultivars resistant to P. infestans is due to the 
difficulty in working with this phytopathogen in breeding programs because of 
its high mutation capacity and polygenic resistance (Brouwer and Clair 2004). 
Furthermore, the identification of sources of genetic resistance to P. infestans 
in tomato is difficult. Therefore, genetic resources that can be used as 
sources of resistance have been searched in germplasm banks. 

 The development of crops that possess durable genetic resistance 
provides the best prospect for efficient, economical and environmentally safe 
control of late blight (Mizubuti and Fry, 2006 and Bonnet et al., 
2007).Attempts to breed late blight resistant tomato lines started 64 years 
ago (Richards et al., 1946) ultimately resulting in the identification of three 
dominant genes: Ph-1was mapped to chromosome 7 (Clayberg et al., 
1965),Ph-2was mapped to chromosome 10 (Moreau et al., 1998) and Ph-
3was mapped to chromosome 9 (Chunwongse et al., 1998). Tomato varieties 
carrying the resistance genes Ph-1 or Ph-2 provide inadequate control 
against the local population of the pathogen (Cohen, 2002). Whereas, Ph-3 is 
a strong resistance gene and has been incorporated into many breeding lines 
of fresh market and processing tomato. However, new P. infestans isolates 
have been identified which overcome Ph-3 resistance. All three genes 
condition race specific resistance against P. infestans in tomato: Ph-1 is a 
single dominant allele effective against race T0; Ph-2 is a partially dominant 
allele highly effective against race T0 and partially effective against race T1; 
and, Ph-3 is a single partially dominant allele effective against isolate Pi-16 
from Taiwan that overcomes Ph-1 and Ph-2 (Chunwongse et al., 2002). Later 
studies showed that Race-specific and polygenic resistance have been 
characterized and exploited in breeding, providing an efficient control of 
disease severity (Thabuis et al., 2004). The high variability in P. infestans 
populations throughout the world has made race-specific resistance genes 
almost useless in disease control (Andrivon, 1994). With the lack of durability 
of resistance with single dominant genes that result in hypersensitive 
resistance (HR), it is probable that new resistance genes that result in HR will 
not be durable. More emphasis is being given to transfer of quantitative trait 
resistance to commercial cultivars of tomato. 

Kim and Mutschler (2003) incorporated the resistance to late blight 
from L3708 into their tomato lines. They revealed that the resistance in their 
bred fixed lines is controlled by more than one gene. One of these genes was 
missing from the AVRDC- breeding line carrying the resistance fromL3708. 
While, Irzt and Cohen (2006) studied the inheritance of resistance against P. 
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infestans in Lycopersicon pimpenellifolium L3707. They reported that F1 
plants exhibited various levels of moderate resistance and F2 plants 
segregated 3:6:7 resistant/moderately resistant/susceptible. Also, the data 
hypothesis that race-non-specific resistance in L3707 is controlled by two 
independent genes: a partially-dominant gene and a dominant epistatic gene. 
Similar results were obtained by Elsayed et al., (2012) .Their results showed 
that the genetic analysis supported the hypothesis of two recessive genes 
controlling the resistance. The scaling test of additive-dominance model 
showed a good fit for the data confirming the absence or neglect of epistasis.  

Flávia et al., (2008) studied the inheritance of resistance to P. infestans 
and indicated that the inheritance was polygenic and that dominance controls 
character. Whereas mean analysis showed that the additive effects was the 
most important in the inheritance of this trait. Although, the character 
presents variability, the heritability was low which generates the need to 
better control the environment to obtain success with the selection program. 

This study aims to determine the inheritance of tomato resistance to P. 
infestans and estimated the genetic parameters associated with late blight 
resistance in the crossing of L. esculentum and L. pimpinellifolium. With 
investigating the possibility of new genes in L.pimpenellifolium with recessive 
alleles that could be used in increase the resistance in the breeding programs 
under Egyptian highly humid conditions. 

 

MATERIALS AND METHODS 
 

The genetic material for the present study was carried out an 
interspecific cross between the cultivated tomato (Solanum lycopersicum L.) 
cultivar Castle Rock (P2) and the wild tomato (Solanum pimpenellifolium 
accession L3708 (P1) from the AVRDC (Asian Vegetable Research and 
Development Center). The Castel Rock (U.S.A) cultivar is one of the most 
frequently cultivars grown in Egypt, has a large fruit size, determinate growth, 
maturity is medium and susceptible to late blight and Accession L3708 
resistant to P. infestans (hasPh-3 gene) and small fruits that are red when 
ripe and have an unpleasant flavor and smell, characteristics that make these 
fruits unsuitable for commercialization. 

In November 2010, at El Mansoura Horticulture Research Station the 
Castle Rock cultivar and accession L3708 were sown in seedling trays and at 
45 days post-emergence the seedlings were transplanted in greenhouse and 
grown to flowering. At the flowering stage, genotypeL3708 was used as 
pollen supplier for Castle Rock to obtain the F1 generation. In November 
2011, the parents and F1 generation were sown in seedling trays to produce 
the F2 generation and backcrossed (BC) with the L3708parent to produce the 
BC1 and backcrossed (BC) with the Castle Rock parent to produce the BC2 
generation as .In addition, the cross between two parents was done again  in 
the same manner to increasing F1 seeds as well as  the parents were self-
pollinated  in order to increasing seeds prenatal genotypes. 
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In November 2012, seeds of all six populations were sown in seedling 
trays under greenhouse condition at El Mansoura Horticulture Research 
station, and at 45 days post-emergence the seedlings (In December 2012) 
were transplanted to plastic pots of 30 cm diameter and 25cm depth in 
greenhouse [at El mansoura Horticulture Research  station. 
Throughout(January2013) the evaluation of late blight severity among the 
populations under study, the temperatures ranged from 16.8 °C to 20 °C 
(mean 17.5 °C) and Rh from 86 to 94% (mean 90%), which are considered 
adequate for the development of late blight (Mizubuti and Fry, 2006). 

The experimental design was a Randomized Complete Block Design 
with three replications. Each replicate consisted of six plots, which included 
two parents, one F1's, one F2, one Bc1 and one Bc2 generation. Plot size was 
two rows for each parent as well as F1 hybrids, three rows for each back 
cross and four rows for F2 generations. The total number (in three replicates) 
of plants grown was as follows: 30 L3708; 30 Castle Rock; 30 F1; 60 F2; 45 
BC1; and 45 BC2. All recommended cultural practices for the crop were 
undertaken according to the instruction laid down by the Agriculture Egyptian 
Ministry. 
Inoculum preparation: 

Small pieces from the biotrophic part of blighted areas will be placed in 
Petri dishes on disinfected potato tube slices and will be incubated at 18°C 
and 16 h light/8 h dark cycle during six to seven days. The mycelium growing 
on the upper face of the slice will be transferred to fresh rye agar (RA) 
medium amended with pimaricin, ampicillin, rifampicin and 
Pentachloronitrobenzene. For zoospore production and multiplication, older 
leaves from the middle of the six week-old plants of the susceptible genotype 
will be put onto moistened filter paper in 140 mm Petri plates. The abaxial 
surfaces of these leaves will be injured at the center using a sterile 10 µl 
micropipette tip and a 50 µl sporangial suspension will be placed on the 
wound of each leaf for 48 hrs at 18°C in darkness then will be placed at 18°C 
under a photoperiod of 14 h light/10 h dark cycle. These leaves will be 
incubated for 10 days at 18°C. The suspension will be then filtered through 
four layers of sterile muslin cloth to remove other fragments. The suspension 
will be adjusted in sterilized distilled water to a concentration of 15 ×104 
sporangia per ml using a haemocytometer and will be placed in refrigerator 
for 2-6 h to release zoospores. 
Whole-plant assay:- 

60 day-old greenhouse grown plants will be sprayed to runoff with a 
hand sprayer using P. infestans zoospore suspension. Inoculated plants will 
be covered with a plastic tunnel to increase humidity and kept at 18-20°C with 
a 16 hr photoperiod for 7-15 days.  
Data Scoring and Analysis:- 

Disease severity will be scored four days after inoculation until ten 
days post inoculation. Individual disease rating scores based on visual 
assessment of symptom severity.  The following scoring criteria will be 
developed based on Danesh et al., (1994) and used in this study.  Severity of 
disease will be scored at a scale of 0 to 5  with  0.5  increment,  as  0  =  no  
disease  symptoms,  0.5  =  Less  than  10%  leaf  area  with symptoms, 1 = 
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10-20% leaf area with symptoms, 1.5 = 21-30% leaf area with symptoms,  2 = 
31-40%  leaf  area  with  symptoms,  2.5  =  41-50%  leaf  area  with  
symptoms,  3=  51-60%  leaf area  with  symptoms,  3.5  =  61-70%  leaf  
area  with  symptoms,  4  =  71-80%  leaf  area  with symptoms,  4.5  =  81-
90%  leaf  area  with  symptoms,  and  5  =  91-100%  leaf  area  with 
symptoms. 
Data collection:- 

To evaluate the disease severity of late blight, the whole plant leaves 
were submitted to screening. It was best to record readings independently 
without knowing the value given at the previous reading at each date, such as 
having someone else write in the field book or by using a cassette recorder. 
The selection to the resistance to late blight was done based on the minimum 
values of severity at the end of epidemic (Ymax) (Elsayed et al., 2012).The 
tomato plants were inoculated in January2013, 15 days after the 
transplantation of the plants, and evaluations carried out after 4 of inoculation 
24h, for 6 times, until the plants were 70 days old 
Data analysis:- 

Study of inheritance for resistance in a Mendelian approach was done 
by grouping plants into resistant, moderate resistant and susceptible classes. 
Three ratings were utilized in classification the resistance based on interval 
rang of the parents (Table 1) as (1) susceptible 71-100% severity; (2) 
moderate 31-70% and (3) resistant 0-30%. (Elsayed et al., 2012).Segregation 
ratios were tested for goodness-of-fit to theoretical ratios for the hypotheses 
that two genes recessive control the resistance. Chi-square (χ

2
) test was 

performed on the segregating population using numerical data. 
To obtain estimates of the genetic resistance parameters, severity was 

analyzed using the GENES software program (Cruz, 2001). The analysis of 
means was obtained using the method of Mather and Jinks (1982) and the 
minimum number of genes that determine the character was estimated using 
the formula derived by Burton (1951). 

                    N=  
Whereσ

2
a = additive variance and R = the total width of the F2 (value in 

F2 minus the smaller value in F2). 
 

RESULTS AND DISCUSSION 
 

Although laboratory methods can be used in resistance assay, the 
most effective and reliable methods are generally accepted to be natural 
infections or inoculated test plots under field conditions. After one week of the 
inoculation, the disease symptoms began to emerge. In the following days, 
the Moisture (saturated, or near-saturated relative humidity typically at least 
8–12 h) and low temperature (Optimum temperature for disease is between 
18 and 22 C.) stimulated disease development. The differences in severity 
among tomato genotypes were observed after inoculation with P. infestans 
under field conditions during winter 2013. 
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The qualitative analysis for the inheritance of resistance in the two 
parents, F1, F2 and their backcrosses generations using test χ2 demonstrated 
that the goodness of fit of the H0 hypothesis that the qualitative genetic 
model (9:6:1) of resistance to late blight is fit with probability of 61.33% (Table 
1). Furthermore, the qualitative analysis showed the genetic model for the 
inheritance to resistance based on two recessive genes would be not 
discarded considering the genotypes (A-B-) as susceptible with presence of 
partial dominance for the susceptible parent. While, the genotypes of (A-
bb/aaB-) are moderate resistant and when the both alleles being recessive 
(aabb), exhibit resistant (Table 2). The frequency distribution of the parents, 
F1 and F2 individuals showed that for the susceptible parent Castle Rock, the 
severity ranged from 71 to 100%with majority (individuals) located in the 85-
100% class. For the resistant parent L3708, the most individuals ranged from 
15 to 30% of severity. While, the F1 generation the individuals were located in 
two classes with 22 susceptible and 8 moderate resistances. This distribution 
of the F1 individuals emphasizes the fact that the dominance of susceptibility 
over the resistance. These results agree with the results were obtained by 
Elsayed et al., (2012).  
 

Table1:  Goodness of fit (χ
2
 and P) for qualitative genetic model of 

resistance to late blight (P. infestans) in a population of a 
cross between the resistant L3708’ and the susceptible ‘castle 
rock 

Generation 
Total 
No.of 
plants 

Min. Max. 
No. of plants per 
symptom class 

Two recessive genes (9:6:1) 

Expected 
numbers/ratio of the 

F2 

Goodness of 
fit 

S M R S M R X
2
 p 

P1 30 14 30 - - 30 - - - - - 

P2 30 71 100 30 - - - - - - - 

F1 30 62 90 22 8 - - - - - - 

F2 60 25 100 36 22 2 33.75 22.5 3.75 0.98 61.33 

BC1 45 52 95 22 23 - - - - - - 

BC2 45 45 95 38 7 - - - - - - 

* The classes interval based on the susceptible and resistant parents rang (1) susceptible 
71-100% severity ;( 2) moderate 31-70% and (3) resistant 0-30%. 
 

Table2: A genetic model for the inheritance of qualitative resistance 

against Phytophthora infestans in L3708 inbred line 
based on two recessive genes. 

Genotypes Proportion Phenotype 

AABB 1 Susceptible 

AABb 2 Susceptible 

AaBB 2 Susceptible 

AaBb 4 Susceptible 

AAbb 1 Moderate resistance 

Aabb 2 Moderate resistance 

aaBB 1 Moderate resistance 

aaBb 2 Moderate resistance 

aabb 1 Resistant 
                   Segregation ratio in F2 population S:M:R = 9:6:1 
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Furthermore, the frequency distribution of the F2 individuals in three 
phenotypic classes of resistant, moderate resistant and susceptible with 
frequency of 3.3, 36.66 and 60% respectively, revealed the existence of two 
different loci with recessive gene effect controlling the resistant in L. 
pimpenellifolium. Similar findings were reported by Irzt and Cohen (2006) 
who found F1 plants exhibited various levels of moderate resistance and F2 
plants segregated 3:6:7 as resistant: moderately resistant: susceptible, 
respectively. These data supported the hypothesis that race-non-specific 
resistance in L. pimpenellifoliumL3707 is controlled by two independent 
genes but partially-dominant and dominant epistatic effect. 

Severity at end of epidemic mean was 85.9 for susceptible Castle 
Rock cultivar and 22.53for the resistant accession L3708, illustrating the 
differences between the two genitors in terms of resistance to P. infestans. 
Late blight severity values of the F1 individuals showed mean values of 
severity at end of epidemic closed to the susceptible parent with mean of 
76.8 of severity at end of epidemic (Table 3).However they have the same 
interval of susceptible parent. The mean performance of F2 population 
decreased compared to theirF1generation, BC1 and BC2 generations were 
similar to the values for their genitors (Table 3). This result could be attributed 
to the effect of dominance toward the susceptibility, similar finding was 
reported by Elsayed et al., (2012). The variances were obtained for each 
generation (Table3) 

 
Table 3: Estimates of the means and variances for the severity of late 

blight caused by Phytophthora infestans in the parental (P1, 
P2), filial (F1, F2) and back crosses (Bc1, Bc2) generations of 
tomato cross Castle Rock x L3708 

Generation 
S.V. 

No. of plant Mean Variance V(m) 1/v (m) 

L3708 30 22.53 27.91 0.93 1.07 

Castle Rock 30 85.9 80.33 2.67 0.37 

F1 30 76.8 69.26 2.3 0.43 

F2 60 71.65 202.4 3.37 0.29 

Bc1 45 73.28 174.39 3.87 0.25 

Bc2 45 80.55 186.16 4.13 0.24 
 

 
The estimates of additive genetic variance, variance due to 

dominance deviation, mean dominance degree, broad and narrow senses 
heritability and the number of genes that control character were calculated 
(Table4).The estimated dominance variance (93.94) was higher than the 
variance due to additive deviations (54.07) and represented approximately 
63.33% of the genotypic variance (Table 4). 

The heritability in broad (Hb.s %) and narrow sense (Hn.s %) was 73.28 
and 26.86% for severity revealed the magnitude of the environmental factors 
on the total variation. Similar finding was reported by Foolad et al., (2002) 
that demonstrated the heritability of resistant to early blight ranged from 65 to 

file:///C:/Documents%20and%20Settings/XPPRESP3/Desktop/ÙƒØªØ§Ø¨Ø©%20Ø§Ù„Ø¨ØØ«/555555555555555555555.htm%23tab03
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1415-47572008000300016&lng=en&nrm=iso#tab04
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1415-47572008000300016&lng=en&nrm=iso#tab04
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71%. In addition, the low heritability could be attributed to that the resistance 
measures by the severity is highly affect by the environmental factors, escape 
and subjective evaluation. Also, (Ramalho et al., 2000) reported that the low 
heritability observed here that often associated with quantitative traits that 
could be attributed to the large interference of the environment factors on the 
expression of the studied trait. 

According to current model, the minimum number of genes controlling 
resistance was 12.92 genes estimated by Burton, (1951) minimum effective 
factors calculated with F2 generation (Table 4). These results agree with the 
results were obtained by Kim and Mutschler (2003) of Cornell tested several 
lines of L3708 from AVRDC and found that they were fixed for their level of 
resistance, rather than segregation. Resistance of their own-bred lines 
derived from the AVRDC L3708 was controlled by more than one gene, at 
least one of which is missing from the AVRDC lines. Frary el al., (1998) had 
indication that L3708 contains additional genes for resistance to late blight. 
They tested the resistance of an F2 population from susceptible tomato × 
L3708 to California isolates of P. infestans under field conditions and found 
three QTLs associated with this resistance, all located in chromosome 6. 
Marker-assisted molecular mapping of the resistance genes of L3707 is 
required in order to elucidate their relationships with other resistance genes in 
tomato and potato. So, the results obtained from the qualitative analysis of 
inheritance not coincide with the other quantitative analysis for resistance. 
But, these results contrast with the previous finding resulted from the 
qualitative analysis demonstrate two recessive genes controlling the 
resistance in L3708, perhaps this is due to one or more of these factors; 
multiplier effects resulting from polygenes and major genes, the possible role 
of the major genes in types of polygenes and correlation between the 
polygenes and the major genes. So, Marker-assisted molecular mapping of 
the resistance genes of L3708 is required in order to elucidate their 
relationships with other resistance genes in tomato and potato (Irzt and 
Cohen 2006).  

                 
                                Table4: The genetic parameters of the final severity for the parental 

varieties (P1and P2), filial (F1and F2) and back crosses(Bc1and 
Bc2) generations of tomato cross Castle Rock x L3708. 

Parameters Estimates 

Phenotypic variance 202.4±36.64 

Environmental variance 54.07±10.78 

Genotypic variance 148.32±38.03 

Variance of the dominance deviation 93.94±70.27 

Additive variance 54.07±90.56 

Broad-sense heritability % 73.28±5.02 

Narrow - sense heritability % 26.86±42.39 

Heterosis ( M.P) % 41.65 

Average degree of dominance ( based on variances) 1.85 

Maximum value in the F2 generation 100 

Minimum value in the F2 generation 25 

Number of genes (Based on variances) 12.92 
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Susceptibility to late blight showed heterosis, as witnessed by the fact 
that although the F1 hybrids had severity at the end of epidemic values 
intermediary between those for the susceptible and the resistant genitors the 
values were closer to the castle Rock susceptible genitor (Table 4). 

As based on the variances the estimated degree of mean dominance 
was 1.85, indicating over dominant genic action but when the estimated 
degree of mean dominance was based on the means the mean dominance 
was -0.71, indicating a partially dominant genic action. Whereas, the analysis 
of variance resulted in more important dominance deviations than additive 
variance. The positive sign indicates that dominance was predominant over 
susceptibility, and not for resistance, that would be more interesting. (Kearsey 
and Pooni, 1996, and Flávia et al., 2008). 

              
              Table5:Scaling tests (A, B and C), types of gene action and stander error 

for the severity of late blight caused by Phytophthora infestans 
in the parental varieties (P1and P2), filial (F1and F2) and back 
crosses(BC1and BC2) generations of tomato cross (Castle Rock 
x L3708). 

Scaling tests 

parameters Estimates SD 

A 47.24** 1.3 

B -1.59 2 

C 24.56** 2.9 

Types of gene action 

m 71.65** 0.70 

a -7.26** 1.16 

d 43.66** 3.67 

aa 21.08** 3.64 

ad 24.41** 1.19 

dd 66.72** 5.51 
                       **,*Scaling factors significantly different from zero at P = 0.001 and 0.05, respectively 

 
To test the presence of epistasis , A,B and C Scaling test were applied 

for the trait studied, the significance of any of the three tests indicate the 
presence of non-allelic interaction (epistasis). While, if the Scaling tests 
values were insignificantly differed from zero, the additive- dominance model 
is adequate to interpret gene effects. Therefore, the results of Scaling tests 
(A,B and C)for this trait are presented in Table 5, regarding this trait the 
values of scaling tests were significantly differed from zero, indicating to the 
presence of non-allelic interaction. 

The gene effects using the population means of the cross (Castle Rock 
xL3708) for the severity of late blight are presented in Table5, the results 
showed that , the estimates of dominance gene effect (d) was positive 
significant and  important than additive effect (a) for this trait. In addition the 
cross (L3708x Castle rock) showed significant (aa, ad, and dd) for the 
severity of late blight. The presence of significant non-allic interaction may 
hinder the progress of selection leading to losses of favorable genotypes 
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during the early generation of selection. Therefore, the improving of this trait 
could be achieved through hybrid breeding method. 

If additive effects have only minor importance in the total variation of 
the trait, more rapid advance will be made in a breeding Program for the 
improvement of this trait by using a breeding procedure which emphasizes 
the dominance and epistatic gene effects. The reciprocal recurrent selection 
breeding procedure proposed by Comstock et at. (1949) appears to be the 
best available to meet the requirements. This procedure was designed to be 
equally effective for both additive and non-additive gene effects. 

The severity of late blight values, from resistance to susceptibility, in 
segregating generations derived from the cross between Castle Rock x 
L3708 lead us to the conclusion that resistance to P. infestans is controlled 
polygenic ally. The analysis of variances and genetic parameters suggests 
that this kind of resistance is inherited quantitatively. The dominance gene 
effects were quire important in the inheritance of resistance to P. infestans. 
Estimates of additive gene effects were of low, magnitude. Epistatic gene 
effects were considered to be more important than additive gene effects in 
the inheritance of resistance to P. infestans in the cross was studied. The 
additive X additive, additive x dominance and dominance x dominance gene 
effects were highly significant, so the reciprocal recurrent selection breeding 
program is the best method to improve the resistance to P. infestans 
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لاقفةةم للقة ةةو لLل 3708وراثةةالاقاومواةةالقة ةةموالاقافةةملراليةةالاقفرى ةةللاقةةوراثاللاق ةةر 
Lycopersicon pimpenellifoliumل

ل2ولسع ملاحاملىمال1اقس ملراضمنلوه هلعةا
لاصر.-اقج زا-ارىزلاق حوثلاقزراع ا-اعهمل حوثلاق سمف نل-1
لصر.ا-اقج زا-ارىزلاق حوثلاقزراع ا-اعهمل حوثلأاراضلاق  متل-2

 

التوجددف  ددر أصددف طصددم ت اأدد اق تج فلددد أ  وأددد ة مددفوى تةأتدد أفى و تةتددر ت ددف أدد  ط ددق 
 Phytophthora infestansتألأفتض تةتر تصلب تةاأ اق و تةأتسببدع  تةأفض تةبلضر

تةتهجل   بل   صمت ك سل  أ  وأد ة مفوى تةأت أفى وةذةك تق L  3708طظهف تةتفكلب تةوفتثر تةبفى
تةأسدددتوفف أددد   أفكددد  تةتمألدددد تألسدددلوى ة أض ف.وتسدددتأفأ    L 3708ةدددوفتثر فوك وتةتفكلدددب ت

تة ش ئف تةستد تةتر تتكو  أ  تألب ء و تةجلل تألول و تةث مر و تةهجل  تةفج ر تألول و تةث مر ةففتسد 
 :وفتثد تةمفوى تةأت أفى وتة ل س   تةوفتثلد تةأفتباد به  و طش ف  تةمت ئج تةى آلتر

 تةأ  وأد ة مفوى تةأت أفى عفلف أ  تةجلم  . لتحكق  ر وفتثد-
تبل  أ  مت ئج تح لل تةتب ل  و تة ل س   تةوفتثلد ط  صفد تةأ  وأد توفث كصفد كألد وأد  تةجدفلف - 

 تةأ  وأد.  ب ةذكف ط  صفد تةحس سلد ةالص بد ب ةمفوى تةأت أفى س ئفى ع ر صفد
ةأ  وأد  ر تةتفكلب تةبفى لتحكق  له  تةسل فى تةج لئد و جلم   تفعق تةم تئج تةمظفىد تةففضلد ب   ت -

 .تةتفوق ) تةتف عل تةجلمر(
% ع در  22,72و  82,27 طظهف  تةمت ئج ط  أ  أل تةتوفلث  در تةأدفى تةوتسد  و تةضدلق كد    -

 تةتفتلب ةشفى تألص بد أأ  ل كس عظق فوف تة وتأل تةبلئلد  ر تةتب ل  تةك ر.
ر تةس ئف ذو ت ثلف كبلف  ر توفلث تةأ  وأد ة مفوى تةأتد أفى بلمأد  كد   تةف دل تةجلمدر ك   تةف ل تةجلم-

أد  تةف دل تألضد  ر  در تةهجدل  أحدل  تألض  ر ذو ت ثلف ق لدل وك مد  جلمد   تةتفدوق طكثدف ط ألدد
 تةففتسد.

تةأ مولد و  تةسل فى( ع ةر x تألض  د وتةسل فى   x تألض  د و تةسل فى x ك   تةف ل تةجلمر ) تألض  د 
  .ةذةك ل تبف تألمتأ ب تةأتكفف تة كسر ط ضل افل د ةم ل صفد تةأ  وأد ة مفوى تةأت أفى


