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ABSTRACT 
The study of the infestation of the rear-season tomato (Lycopersicum esculentum)associated with pepper (Capsicum annuum) in a parcel 
divided into three micro-plots revealed an aggressive attack of root-knot nematodes (Meloidogyne sp.) depending on the type of cultivation, 

varieties and nematicides used. The first micro-plot was treated with a fumigant nematicide steam (1.3- Dichloropropene) used with PAL 

injector. The other two micro-plots are treated with a liquid fumigant (EC) of the active material. The variety of tomato used in the first and 
second micro-plot is Suzana and in the third one, we found Khalida and Suzana. The pepper is represented by the Nile variety in the first and 

the second plot then Dobara in the third. The presence of root-knot nematodes of genus Meloidogyne has been proven previously in an 

almost evenly.The gall index allowed us to estimate the degree of infestation of the tomato cultivation in open field, pepper and four weeds. 
Results related to our work on the infestation of rear-season tomato intercroppingpepper showed no significant difference between the three 

micro-plots studied. The variety and nematicide factor is not decisive in this approach. Comparisons made on tomato varieties tell us about 

the same sensitivity towards of Meloidogyne. Indeed, the infestation is greater than 80% with an average of gall index 2 to 3.25. Pepper 
varieties turn out weakly infested; means gall index varying between 0.35 and 0.55 with a percentage of infestation from 35 to 50%.  The 

weeds in this study show a reconciliation of their resistance to Pepper than the tomato. Their gall index isbetween 0.2 and 1.5. The Lavatera 

(Lavatera cretica) and black nightshade (Solanum nigrum) seems more susceptible than the dock (Rumex spinosa) and lamb's-quarters 
(Chenopodium album). The nematicide used (1.3-Dichloropropene) in both forms; fumigant steam injection and fumigant EC. Used with the 

drip has almost the same effect on Meloidogyne. It appears that the varieties into question are host plants for the nematodes in vegetable 

crops. Tomato with these two varieties Suzana and Khalida is more susceptible to attack by Meloidogyne compared to Pepper varieties(Nile 
and Dobara). The four weeds reacted in the same way as pepper. This reaction proves different but not significant. Results showed the 

importance and the pathogenicity of root-knot nematodes and their managements is based on a used of cultivations techniques combined 

with other control methods. 

 

KEYWORDS: Lycopersicum esculentum, Capsicum annuum, Chenopodium album, Lavatera cretica, Solanum nigrum, Rumex 

spinosa, nematicidal activity, root-knot nematodes. 

 

INTRODUCTION 

 

The natural conditions for the development of vegetable crops in Algeria are very favorable in most of the 

country. However, the density and diversity of cultivated vegetable species vary from place to place depending 

on soil and climatic conditions and requirements of each crop. They follow the favorable economic development 
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process of the activity in certain regions of the country. The vegetable crops experienced strong expansion of 

their areas in recent years. They increased from 345,558 ha in 2004 to 499,103 in 2014 which presents an 

increase of 153 518 ha. Production has nearly tripled over the same period from 5.4 million tonnes to 12.3 

million tonnes. Despite an increase in production, yields, although they recorded an evolution, remain modest. 

The latter rose from 15.86 to 24.64 t / ha between 2004 and 2014 [16]. 

Tomato (Lycopersicum esculentum) is the most consumed vegetable in the world after the potato. It is 

grown in all countries, at all latitudes. It holds an important place in the human diet. It is used in fresh or 

processed. Its worldwide production is increasing over the years. Today is the most important commercial 

interest vegetable, representing 24% of the total vegetable production in Europe in 2007. In Algeria, according 

to statistics from the Ministry of Agriculture of 2015 the tomato growing ranks second only to the potato with 

an area of 22,646 ha, production 10,656,093 cwt and a yield of 470.6 cwt / ha. Among the Solanaceae, pepper 

(Capsicum annuum) is one of the most consumed vegetables in the world. It is intended for the production of 

condiments and spices for cooking [5,9]. Some regions in the world are consuming large pepper (South 

America). The pepper is an excellent source of vitamin C (At equal weight, it contains more vitamin C than 

oranges) and Vitamin A. It is a good source of potassium [12]. In Algeria, his place is still modest but steady 

progress. Production is increasing and the consumption has surged in recent years. According to statistics by the 

Ministry of Agriculture of 2015, Pepper occupies an area of 10,239 ha, a production of 2,335,502 cwt and a 

yield of 228.1 cwt / ha. The intensive mode of conduct of these cultures is usually accompanied by an 

overgrowth of certain pests including plant parasitic nematodes that cause nearly 14% of yield losses worldwide 

[20,1]. Root-knot nematodes are the most important species among plant parasitic nematodes worldwide [15]. 

Root-knot nematodes (Meloidogyne sp.) Are among the most damaging sedentary endoparasitic nematodes 

worldwide. The various species within this genus have an overall host range covering approximately 5500 

plants species [25]. In Algeria, they represent a serious enough threat to food crops [23]. According to [19], the 

study of greenhouses infestation status in 9 regions in Algeria shows that over 1977 greenhouses studied, 

57.66% are infested by Meloidogyne, but the rate of infestation differs from one region to another, it is higher in 

coastal than in inland plains. 

Given consumer demand for a good product appearance, farmers seeking solutions to obtain high yields and 

high quality. Among the controls currently employed methods, treatments with pesticides and the use of 

resistant varieties associated with farming techniques. Sometimes the use of nematicides alone is no longer 

effective against these pests. The farmer is faced with offers on the market varieties adaptation towards the 

nematodes is not well known. Adding to this the availability of several nematicides where their effectiveness is 

proven. Our work aims to highlight the Meloidogyne development factors based on varieties, cultivation period 

and nematicides used. It is studying the infestation of the tomato and Pepper belonging to the Solanaceae family 

in a plot divided into three micro-plots of one hectare located in Zeralda (Algiers). The infestation by nematodes 

is also performed on four common weed in designated plots to locate their degree of resistance. The latter may 

be relevant in the choice or selection of plants with nematicidal activity. 

 

MATERIALS AND METHODS 

 

The infestation by nematodes involves several factors like the climate, the cropping system and soil. 

Algerian soil offer features for the development of nematodes, especially Meloidogyne. Among these factors, 

mention Texture, pH and organic matter [13]. Current control measures for M. incognita involve crop rotation, 

resistant cultivars and nematicide application [21,24]. In this study, we are interested on two control models: the 

variety and type of nematicide (1.3-Dichloropropene) used. 

 

Study area: 

The climate of the region is marked by a summer drought period more or less accentuated and precipitation 

in winter, usually irregular and form of downpour. The proximity of the sea promotes the prevalence of sea 

winds as is the case of the three micro-plots where we did our study. 

  

Experimental fields: 

 We transplanted the seedlings of tomato associated with the pepper in August in the three micro-plots with 

two lines of tomato and one pepper line. The three micro-plots are an area of one hectare and soil type sandy 

loam, rich in organic matter and a pH (water) Neutral (Table 01). The presence of root-knot nematodes of genus 

Meloidogyne has been proven previously in an almost evenly. They are characterized by the same previous crop 

is potatoes and by drips irrigation system. (Table 02). The first micro-plot was treated with a fumigant 

nematicide steam (1.3- Dichloropropene) used with PAL injector. The other two micro-plots are treated with a 

liquid fumigant (EC) of the active material. The variety of tomato used in the first and secondmicro-plot is 

Suzana and in the thirdone, we found Khalida and Suzana. The pepper is represented by the Nile variety in the 

first and the second plot then Dobara in the third (Table 03). 
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Gall index: 

The gall index allowed us to estimate the degree of infestation of the tomato cultivation in open field, 

pepper and four weeds. 

The G.I. is a visual rating of the condition of the roots from zero to healthy plants not infested at five 

infested plants. This infection is evidenced by means of a random sample of 20 plants for each plant species 

studied [4]. 

 

Statistical analysis: 

 All samples were repeated twenty times. The data collected on the gall index observed in the three micro-

plots have been statistical analysis. The results presented in the form of curves, join usually mean values with 

standard deviations. When the issue is whether the average of a quantitative variable varies significantly 

depending on conditions (treatments, species), it is recommended to achieve a variance analysis by the 

"SYSTAT software 12 and SPSS 2009 ". In cases where several factors are involved, it may happen that all 

interactions between factors are not relevant to test.Thenwe used the global linear model (G.L.M). For example, 

if one wishes to know the effects of factors A, B and C and only the interaction between A and C, simply select 

the categories explicitly. 

The correlation between the degrees of infestation of the plant species at random in the three plots are 

identified by the correlation coefficient. In parametric conditions, it is the Pearson ‘r’ and nonparametric terms, 

it is called rho Spearman. The equation of the regression line is calculated when distributions are consistent with 

normality and that the Pearson coefficient is significant. 

 

RESULTS AND DISCUSSION 

 

State of infestation of the first micro-plot: 

According to the results obtained in (Table 04), we note that the highest percentage of infested plants is 

recorded on the tomato. The infection rate was 100%, with an average gall index of 3.25. Taken on 20 plants, 

seven of them have a gall index of 5. Among the pepper plants collected, we recorded eight infested plants 

giving a percentage of infestation of 40%. The mean gall index recorded in this case is 0.4. The L. cretica and S. 

nigrumare infested with a rate of 30%. The mean gall index is 0.4. C. album and R. spinosa are less so; the 

percentage of infestation was 20%. In this case andthe medium G.I. is 0.2. 

 

State of infestation of the second micro-plot: 

It appears that the tomato is infested to 80% with an average G.I. of 2.2. The pepper as intercrop with 

tomato brings out an infestation of 50%. The mean G.I. in this case is 0.55. Weeds identified in this parcel show 

infestations of around 80% for theL. cretica, 75% for S. nigrum followed by the R. spinosa(50%) and C. 

albumwith 25%. means G.I. are 1 for L. cretica, S. nigrumwith 1.1, the R. spinosawith 0.55 and 0.25 forC. 

album. 

 

State of infestation of the third micro-plot: 

Sampling is carried out on the third piece of the same way as the preceding. It is followed by evaluation of 

the infestation of ratings on the number of galls found in the roots expressed in the G.I. The results in (Table 04) 

show a greater infestation on tomato. The infection rate is 80% for Suzana, variety Khalida is 85%. The average 

G.I. is about 2.5 to 1.95 in Suzana and Khalida. Regarding pepper variety Dobara, the infestation is 35% with an 

average G.I. of 0.35. The weed plants collected give us a 90% infestation for L. cretica, 60% for S. nigrumand 

R. spinosafollowed by the C. albumwith 35%. As for G.I. obtained, the L. cretica comes with 1.25, 

S.nigrum0.85, 0.65 the R. spinosaand C. albumwith 0.2.  

 

Distribution of Meloidogyne and state of infestation of three micro- plots: 

Direct reading of results through the curves obtained shows an identical distribution of Meloidogyne 

populations in the three micro-plots regardless of the cultivated varieties. The two varieties of tomato Suzana 

and Khalida are most infested with this parasite. The L. creticaand S. nigruma have a higher degree of infection 

compared with pepper, the R. spinosaandC. album. In general, in the second and the third micro-plot, the tomato 

is less infested with respect to the first where the molecule of the nematicide used for injection is 1.3-

Dichloropropene (fumigant by steam without water). The contrary is observed on pepper and the four studied 

weeds. 

 

 

Distribution of Meloidogyne by analysis of variance: 
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 The G.L.M. Model is applied to the distribution of populations of Meloidogyne in the three micro-plots 

based on collected plant species. Two cultures are taken into account namely tomato with two varieties (Suzana 

and Khalida), pepper (Nile and Dobara) with four weed species (L. cretica, S. nigrum, R. spinosa and C. album). 

The results show a very highly significant difference with a probability of zero (Pr = 0.000). However, no 

significant difference was observed in comparing the three micro-plots them as a function of used nematicides. 

Note that the nematicides molecule is the same (1.3-dichloropropene) with a different application mode (Tab. 

05) 

 

Evaluation of the degree of plants infestation by Meloidogynein each micro-plots: 

To assess the degree of infestation of existing plant species in three parcels by Meloidogyne populations, we 

chose the correlation analysis that shows the data stored in tables 06, 07 and 08. On these tables, values of the 

Pearson coefficient are below the diagonal. The associated probabilities are positioned above the latter. Values 

for correlations between G.I. of plant species in three micro-plots appear overhead the zero line and the 

associates probabilities are below it.  

 

Evaluation of the degree of plantsinfestation in the first micro-plot: 

A reading table (06) on statistical analyzes on the evolution of the degree of infestation; it is clear that plant 

species taken in their culture environment (first micro-plot) show no significant difference. This means that 

there is no interaction in the reaction of the latter towardsMeloidogyne 

 

Evaluation of the degree of plantsinfestation in the second micro-plot: 

In the second micro-plot, the ratings of the gall index on different crops and spontaneous show positive 

correlations of R. spinosaand C. albumwith pepper whose probabilities are respectively (Pr = 9,50E-89, Pr = 

0,0025). Similarly, a correlation is obtained with C. albumand S. nigrumcompared to R. spinosa and L. cretica 

with probabilities (Pr = 0.0025) for C. album/ R. spinosaand (Pr = 0.0494) forS. nigrum and L. cretica(Table. 

07) 

 

Evaluation of the degree of plants infestation in the third micro-plot: 

In the table (08), correlations between G.I. of seedlings in the third micro-plot are many including: Tomato 

(Suzana) is negatively correlated with pepper, C. albumandS. nigrum; the probabilities are respectively (Pr = 

0.0012, Pr = 0.0012 and Pr = 0.0001). Thepepper is positively correlated withC. album, with S. nigrumandR. 

spinosa. The respective probabilities of (Pr = 9,50E-89, Pr = 0.0015, and Pr = 0.0037).  The pepper is negatively 

correlated to the tomato variety (Khalida) with a probability of (Pr = 0.0387) R. spinosa is positively correlated 

to the C. albumwith probability (Pr = 0.0378). The C. albumis positively correlated to the negative S. nigrumand 

tomato (Khalida). The probabilities are respectively (Pr = 0.0015, Pr = 0.0038). S. nigrumis negatively 

correlated with tomato (Khalida) with probability (Pr = 0.0023). 

 

Evaluation of the effectiveness of the treatments applied in the three micro plots: 

In the table 09, tomato (Suzana and Khalida) and the L. cretica show no correlation in the three plots (P1, 

P2 and P3). Table (10) shows a positive correlation between the R. spinosa in the second and third micro-plots 

with probability (Pr = 0.0086). S. nigrumin the first plot is positively correlated with that of the third parcel with 

probability (Pr = 0.0300).Table (11) shows a negative correlation between the pepper in the second and the third 

micro-plot with probability (Pr = 0.0008) unlike the C. album in the first micro-plot is positively correlated to 

the C. albumin the third with a probability plot of (Pr = 0.0026) 

 
Table 1: Physical and chemical nature of soil. 

Organic matter nitrogen ‰ 2.03 

Carbon ‰ 21.0 

mineral reserves CaCO3 total % 0.84 

CaCO3 active % - 

available phosphorus(ppm) 2596.86 

Available potassuim (mg/100g) 18 

Absorbing complex 

meq/100g 

Ca2+ 4.51 

Mg2+ - 

K+ 0.58 

Na+ 2.50 

T 8.03 

Soil solution pH water 7.15 

Conductivity (mmhos/cm) 11.03 

Granulometry sandy loam soil 

 
 

Table 02: Common factors among the three micro-plots 
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factors area Type of soil farming 
Previous 

farming 
Irrigation type nematicide used 

Plots 1,2 et 3. 1h Sandy loam 
Tomato-
pepper 

Potato Drip irrigation 1.3-Dichloropropane 

 

Table 03: Different factors among the three micro-plots. 

 
Originality of 
nematicide 

Way And date of application 
of nematicide 

Variety Date of planting  

Plot 1 
Fumigant nematicide 

(Pal injector) 

-By pal injector 

-21 Days before planting. 
 

-Tomato 

(Suzana) 
-pepper t (Nile) 

Jully 18th 2012 

Plot 2 
Fumigant nematicide 
(EC) in drips 

 

-Fumigant liquide 

-21 days before  plantating 

-Tomato(Suzana) 
-Pepper (Nile) 

Jully 18th 2012 

Plot 3 
Fumigant nematicide 
(EC) in drips 

 

-Fumigant liquide 

-21 days before  plantating 

Tomato (Suzana et Khalida) 
-Pepper (Dobara) 

25 Jully 2012 

 
Table 04: Gall index of harvested plants and percentage of infestation of three micro-plots.  

Plant 

species 

varieties Plots 

number 

I.G=0 I.G=1 I.G=2 I.G=3 I.G=4 I.G=5 Average of 

I.G. 

% of 

plants 
infested 

Tomato Susana 1st 0 3 6 1 3 7 3.25 100 

Susana 2nd 4 4 3 4 3 2 2.2 8 

Susana 3rd 4 3 6 3 3 1 2.5 80 

Khalida 3rd 3 6 5 2 3 1 1.95 85 

Pepper Nile 1st 12 8 0 0 0 0 0.4 40 

Nile 2nd 10 9 1 0 0 0 0.55 50 

Dobara 3rd 13 7 0 0 0 0 0.35 35 

L. 

cretica 

- 1st 14 5 1 0 0 0 0.35 30 

- 2nd 4 4 12 0 0 0 1 80 

- 3rd 2 11 7 0 0 0 1.25 90 

R. 

spinosa 

- 1st 16 4 0 0 0 0 0.2 20 

- 2nd 10 9 1 0 0 0 0.55 50 

- 3rd 8 11 2 0 0 0 0.65 60 

C. album - 1st 16 3 1 0 0 0 0.25 20 

- 2nd 15 5 0 0 0 0 0.25 25 

- 3rd 13 7 0 0 0 0 0.35 35 

S. 

nigrum 

- 1st 14 4 2 0 0 0 0.4 30 

- 2nd 5 10 3 2 0 0 1.1 75 

- 3rd 8 9 2 0 1 0 0.85 60 

 

Table 05: Model G.L.M. applied on the three micro-plots infested by Meloidogyne. 

Source Sum of squares Df Average squares F ratio Pr 

3 Plots 1.667 1 1.667 1.889 0.170 

Treatment (1ère-2ème P) 0.735 1 0.735 0.833 0.362 

Vegetal spices 205.491 6 34.248 38.822 0.000 

Error 234.711 371 0.875   

 
Table 06: Correlations between gall index of plant species in the first micro-plot 

 

Tomato-S Pepper-N L. cretica R. spinosa C. album S. nigrum 

Tomato-S 0 0,701 0,268 0,193 0,343 0,171 

Pepper-N -0,091 0 0,881 0,668 1 0,897 

L. cretica 0,259 0,035 0 0,189 0,607 0,912 

R. spinosa 0,303 0,102 -0,305 0 0,322 0,752 

C. album 0,223 0 -0,122 0,233 0 0,064 

S. nigrum 0,318 -0,030 0,026 0,075 0,421 0 

0\
□: Probability, □\0: Correlation, S: variety Suzana, N: variety Nile.   

 

Table 07: Correlations between gall index of plant species in the second micro-plot 

 

Tomato-S Pepper-N L. cretica R. spinosa C. album S. nigrum 

Tomato-S 0 0,126 0,091 0,126 0,766 0,120 

Pepper-N 0,353 0 0,252 9,50E-89 0,002 0,659 

L. cretica -0,387 -0,268 0 0,252 0,441 0,049 

R. spinosa 0,353 1 -0,268 0 0,002 0,659 

C. album 0,070 0,636 -0,182 0,636 0 0,785 

S. nigrum -0,358 -0,104 0,444 -0,104 -0,064 0 

0\
□: Probability, □\0: Correlation, S: variety Suzana, N: variety Nile.   

 

 

 

 

Table 08: Correlations between gall index of plant species in the third micro-plot 
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T.(S) P.(D) L. c. R. s. C. a. S. n. T.(K) 

T.(S) 0 0,001 0,774 0,099 0,001 0,000 0,185 

P.(D) -0,668 0 0,207 0,037 9,50E-89 0,001 0,003 

L. c. -0,068 -0,294 0 0,296 0,207 0,428 0,860 

R. s. 0,378 0,467 0,245 0 0,037 0,984 0,495 

C. a. -0,668 1 -0,294 0,467 0 0,001 0,003 

S. n. -0,738 0,658 -0,187 -0,004 0,658 0 0,002 

T.(K) -0,308 -0,465 -0,042 0,161 -0,465 -0,502 0 

0\
□: Probability, □\0: Correlation, T. (S): tomato variety Suzana, P. (N): pepper variety Nile.  T. (K): tomato variety Khalida 

 

Table 09: Correlation between gall index of tomato and L. cretica in the threemicro-plots 

 
T.(S-P1) T.(S-P2) T.(S-P3) T.(K-P3) L.(P1) L.(P2) L.(P3) 

T.(S-P1) 0 0,467 0,130 0,212 / / / 

T.( S-P2) 0,172 0 0,549 0,576 / / / 

T.(S-P3) -0,350 0,142 0 0,185 / / / 

T.( K-P3) -0.248 0,132 -0,308 0 / / / 

L.(P1) / / / / 0 0,561 0,296 

L.(P2) / / / / 0,138 0 0,593 

L.(P3) / / / / -0,246 0,127 0 

0\
□: Probability, □\0: Correlation, T: tomato, S: variety Suzana, K: variety Khalida, L: L. cretica, P (1, 2 and 3): micro-plots (1, 2 and 3). 

Table 10:  Correlation between R. spinosa and S. nigrumgall index in the three micro-plots 

 

R.(P1) R.(P2) R.(P3) So.(P1) So.(P2) So.(P3) 

R.(P1) 0 0,859 0,581 / / / 

R.(P2) -0,042 0 0,008 / / / 

R.(P3) -0,131 0,570 0 / / / 

So.(P1) / / / 0 0,313 0,030 

So.(P2) / / / -0,237 0 0,241 

So.(P3) / / / 0,485 -0,274 0 

0\
□: Probability, □\0: Correlation, R: R. spinosa, So: S. nigrum, P (1, 2 and 3): micro-plots (1, 2 and 3). 

 

Tableau 11: Correlation between pepper gall index and C. album in three micro-plots 

 

P.(N-P1) P.(N-P2) P.(D-P3) C.(P1) C.(P2) C.(P3) 

P.(N-P1) 0 0,662 0,857 / / / 

P.(N-P2) 0,103 0 0,000 / / / 

P.(D-P3) 0,042 -0,684 0 / / / 

C.(P1) / / / 0 0,251 0,002 

C.(P2) / / / -0,269 0 0,062 

C.(P3) / / / 0,635 -0,423 0 

0\
□: Probability, □\0: Correlation, P: pepper, N: variety Nile, D: variety Dobara, C: C. album, P (1, 2 and 3): micro-plots (1, 2 and 3). 

 

Discussions: 

State of infestation of plant species collected in three plots: 

Practically for all study plots, Meloidogyne are present. Indeed, whatever the nematicide used or cultivated 

variety, the infection rate is relatively high. The two varieties of tomato Suzana and Khalida are most infested 

with this parasite. L. creticaand S. nigrumalso have a higher degree of infection compared with pepper, R. 

spinosa and C. album. Mokabli [19] noticed a very strong aggressive nematode genus Meloidogyne in tomato, 

species considered more sensitive compared to the pepper that is insensitive [3]. Dzhuraeva [11] reported an 

infestation of some weeds in a tomato field by Meloidogyne, including infestation of the tomato is the highest 

followed byS. nigrum, Convenvilus arvensisandC. album. In a comparative study between the infestation status 

and reproduction of Meloidogyne on C. albumand common groundsel (Senecio vulgaris), Belair et al [2] showed 

that the C. albumsupported a low nodulation and reduced reproduction. In the other hand, nodules were 

observed on the roots of common groundsel but without any measurable reproduction. 

Among the Solanaceae major resistance genes were identified (Mi genes in tomato, Me genes in pepper), 

which controls the three predominant species of nematodes;M. arenaria, M. incognita, M. javanica [8]. Many 

reports confirmed the existence of resistance genes in pepper (Capsicum annuum) and their effect on the 

development of Meloidogyne spp. [22,17]. According to [14], five of these genes were detected in the genus 

Capsicum. Contrariwise in tomato, new resistance genes are known to date (Mi-1 to 9), but only Mi-1 is 

available in the commercialized varieties. Current work carried out by breeders mainly concerning the Mi-3 

gene [8]. Genetic resistance of the tomato may be inhibited at a high temperature soil.In the other hand, high soil 

temperatures have no effect on the strength towards pepper nematodes Meloidogyne. With the high soil 

temperatures in the region of Zeralda during the period of the culture of the late season tomato (30 to 33 °C to 

15 cm deep and 27 to 32 °C to 50 cm deep), the activity of single tomato gene for resistance against 

Meloidogyne can be inhibited. According Castagnone-sereno [6], some resistance genes lose their effectiveness 

when the soil temperature exceeds 30 °C, and so the gene Mi-1 tomato. In the other hand, the Me-1 and Me-3 

genes of pepper are not affected by high temperatures [10,6]. 

 

State of infestation of three micro-plots: 
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The state of infestation of three micro-plots in available species, tomato (Suzana and Khalida), pepper (Nile 

and Dobara) and the four weed shows a difference very highly significant with a probability of zero (Pr = 

0.0001). However, the differences are not significant for the nematicide treatments applied between the three. 

The infection rate is higher in the three plots studied. We cannot justify the significant difference between the 

three micro-plots and strong infestation rates:  

1. Using a nematicide product (fumigant vapor) in the first micro-plot and the dominant sand fraction to 

soil rich in micro and macroporosity. The floor is not covered with plastic film to reduce evaporation losses.  

2. Starting in June, the soil temperature is too high indicating a vertical migration of nematodes in the soil 

to a significant depth. The possibilities of soil re-infestations may increase.  

3. Using a liquid nematicide product in the third micro-plot three weeks before the installation of no-cover 

area with plastic film promotes evaporation of products easily and causes germination of weeds that may harbor 

nematodes galls of Meloidogyne. 

 

Evaluation of infestation of plants by Meloidogyne in each micro-plot: 

 For the first micro-plot, the results show no relationship between the state of infestation of plant species 

studied. In the other hand in the second and third micro-plot treated with the fumigant nematicide (1.3-

Dichloropropene, EC) emulsifiable concentrate. The two varieties of tomato (Suzana and Khalida) react 

differently than pepper and weeds encountered. These results indicate that we increased pepper infestation status 

and weeds in the last two micro-plots necessarily give us a significant infestation of the tomato. The latter is 

considered the primary host plant other infested secondarily. This two combined crops (tomato-pepper) 

confirms the sensitivity of the tomato compared with pepper towardsMeloidogyne. In this study, we found that 

the nematode biomass is very important to record low galls clues pepper with weeds. Following resistance of 

pepper to Meloidogyne, hypersensitivity reaction is much more marked in tomato. 

 

Study of aspects of the resistance of cultivated varieties: 

The resistance of two tomato varieties: 

The comparison between the two tomato varieties Khalida Suzana and grown under the same conditions 

have reacted the same towards how the attacks of Meloidogyne. The statistical model based on the correlation 

gives no significant differences between the varieties of tomato grown in three micro-plots. In this case, we 

speak about genetic resistance. The results of this study provide no significant difference between the two 

varieties of tomato in the three micro-plots. Both varieties are susceptible to Meloidogyne. This explains the 

phenomenon of virulence of existing Meloidogyne pathotypes [18]. Castagnone-sereno [6] mentioned that there 

is a bypass phenomenon of resistance in tomato due to the appearance of virulent races of Meloidogyne alone 

against all varieties of tomato resistance gene. It has also demonstrated inhibition of the activity of this gene at a 

higher soil temperature at 30 ° C. 

 

The resistance of two pepper varieties: 

A negative correlation was recorded between the two pepper varieties in the same culture conditions. The 

second and the third micro-plot treated with nematicide (1.3-dichloropropene EC) with a probability (Pr = 

0.0001) shows a slight sensitivity of the variety Dobara (mean I.G. 0.35 and 35% of infected plants). The Nile 

variety gives an average G.I. 0.55 with 55% infestation of the plants is much more sensitive compared to the 

first. According to [14], five of these genes were detected in the kind of Capsicum species. [6] reported in a 

detailed work on the interactions of resistant populations of nematodes and plants have helped to highlight the 

specificity of virulence trait indeed a virulent population towards a resistance given gene cannot grow on a 

carrier of another plant resistance gene, whether from the same plant species or not. These same authors 

reported that the virulent nematode towards the Me-3 gene of pepper is not able to infest carriers peppers gene 

Me-1. 

 

The infestation of tomato and pepper according to the nematicide used: 

During our testing, our study allowed us to identify a single molecule of nematicide used. This is (1.3-

dichloropropene) injection fumigant applied by PAL effect gas injectors or the same molecule in emulsifiable 

concentrate (EC) applied with the drips irrigation system. The same gas effect characterizes the second 

formulation. The results reveal that the tomato variety (Suzana) shows no correlation in the three micro-plots 

(P1, P2 and P3). It reacts in the same way whatever the method of application of the nematicide used. Certainly, 

the molecule has different origins but the effects are the same in all three micro-plots. The same reaction results 

from the two varieties of pepperare obtained in the first two micro-plots. 

Finally, management problems with nematodes of crops is based on a principle of mastery of cultivation 

techniques in combination with other control methods as part of a rational or IPM. In the end, it would be 

necessary to complete this work by in-depth studies on the behavior of varieties of vegetable crops according to 

their environment and mode of conduct. Better knowledge on Meloidogyne species and pathotypes or races 
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imposes itself because they have a different pathogenicity towards their host plants. Similarly, it is interesting to 

inventory all plant species found on the plots to select those that can resist or multiply advantage nematodes 

Meloidogyne. 
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