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Abstract 

The study was conducted to find out the effect of three different 

levels of root-knot nematode inoculum on cucumber plants. An in-

crease in infection criteria was observed when levels of contamina-

tion increased, as the highest number of root-knots, number of fe-

males, egg masses, root-knot index and soft root weight on cu-

cumber plants when contaminated with 2000 eggs were recorded. / 

pot, as it reached 26.33 knots. 2 g/root, 23.00 female and juvenile, 

2 g/root, 19.00 egg mass, 2 g/root, 3 root knot index and 11.33 

g/plant of soft root weight, respectively, while a gradual decrease 

in growth characteristics was observed. With an increase in the 

levels of contamination in the lengths of the shoot and root, the 

vegetative fresh weight and the number of branches of the plant, 

the lowest values were recorded in the treatment of contamination 

with 2000 eggs/pot, which reached 25.33 cm, 15.00 cm, 16.33 g, 

and 5.66 branches/plant for each of them, respectively compared 

with in the treatment of control. 

Keywords: Meloidogyne spp., Different inoculums, cucumber. 
Introduction  

       Cucumis sativus L. is one of the plants of the cucurbit family. It is a vegetable 

crop commonly grown in Iraq, in native to semi-tropical areas with moderate hu-

midity. The importance of the crop lies in developing countries and due to the high 

demand for its consumption, it is grown all year round, Iraq's production of the cu-

cumber crop in 2020 amounted to more than 242.6 thousand tons [1].                                                                                                                

Cucumber plants using as index to many important plant diseases due to the sensi-

tivity of the cucumber plant, including those affecting the root system, foremost of 

which are diseases caused by soil organisms, Soil-Borne pathogens, which are 

among the most dangerous pathogens, including fungi, led by Pythium, Fusarium 

and Rhizoctonia, in addition to plant-pathogenic nematodes, which are the most 

dangerous to the plant. Root knot worms, especially the common species of the ge-

nus Meloidogyne, which is one of the most important and widespread species in 

the world, as it affects all types of cultivated crops and in various agricultural lands 

[2].  
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Many studies have been conducted to find the relationship between nematode 

numbers and the amount of damage they cause to plant growth and productivity by 

conducting infection at different levels (few, medium and high) of them and com-

paring with infection-free soil in the greenhouse, while in the field, infection is car-

ried out with different levels of nematodes after Treating the soil to get rid of nem-

atodes in it or conducting an experiment with different levels of nematodes in the 

originally contaminated field soil. [3,4]. found that there is an inverse relationship 

between the levels of contamination with nematode pollen and plant growth and 

productivity. When using high levels of nematodes The results of a study of four 

different levels of nematode inoculum for M. incognita (100, 1000, 5000 and 

10000) second instars on four cultivars of bananas in Saray, Grand Nani, Maghribi 

and Williams There was a significant increase in the final densities of nematode 

numbers with the increase in contamination levels, while the reproductive factor 

was inversely proportional to the contamination levels and the percentage of low 

growth increased With increasing levels of contamination [5].  

    Another scientist [6] concluded that the different levels of root-knot nematode 

M.incognita (500, 1000, and 2000 second-stage juveniles. kg soil-1) negatively af-

fected the growth characteristics of eggplant plants, as they recorded a decrease in 

root length and total vegetative and shoot weight, an increase in the fresh weight of 

the root system and the number of nodes on the root. While in a previous study [7] 

the effect of different levels of M.paranaensis inoculum (0, 500, 1,500, 3000, 5000 

and 8000 eggs/plant) on three coffee cultivars were found to increase in the num-

ber of eggs and juveniles of the second instar was recorded with Increased levels of 

pollution. Therefore, This study was conducted to study different levels of plant 

pathogenic nematode pollen to identify its damage to cucumber plants in some 

growth traits. 

 

Materials and Methods 

Prepare the soil and seeds 

The experiment was carried out in one of the greenhouses, of the College of Agri-

culture, University of Karbala, during the agricultural season 2020-2021. The soil 

mixture was sterilized in a ratio of 1 soil: 2 with moss in an Autoclave at a temper-

ature of 121°C and a pressure of 15 pounds/inch 2 for 60 minutes [8]. The steri-

lized soil was transferred to the greenhouse and distributed in plastic containers of 

a capacity of 2 kg. 4 seeds of cucumber plant DERVISH (225) F1 were planted in 

potting soil and irrigated with tap water. 

 

Configuring the source of inoculum  

Egg masses were collected from the roots of cucumber plants for the previous sea-

son from one of the greenhouses adjacent to the experiment site, and the highly in-

fected plants that showed symptoms of nematode infection were selected [9]. The 

roots containing the knots were transported in nylon bags to the laboratory, then 
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washed with water to get rid of the suspended lumps of clay and cut into small 

pieces 1-2 cm, and examined under the microscope to ensure the presence of eggs, 

3 different levels of egg mass were used in contamination Sterilized potting soil 

with the control treatment represented by healthy plants not contaminated with 

nematodes at the rate of (4) replications for each treatment after two weeks from 

the date of planting, after making holes in the potting soil with a depth of 3 cm at a 

distance of 2-3 cm around the stems of the growing plants and covered with moist 

soil. 

    The experiment included the following treatments: 

1- Control (Cucumber plants without polluting) 

2- Cucumber plants are contaminated with a rate of 500 ± 10 eggs/pot 

3- Cucumber plants are contaminated with a rate of 1000 ± 10 eggs/pot 

4- Cucumber plants are contaminated with a rate of 2000 ± 10 eggs/pot 

The plants were left for 60 days from the start of contamination to ensure the re-

production of nematodes to study the infection criteria and their impact on plant 

growth, taking into account watering when needed. Then the plants were uprooted, 

and the following was calculated: 

1: Pathological characteristics: 

   Number of nodules 2 g/root, number of females and juveniles. 2 g/root, number 

of egg masses laid. 2g/root, number of eggs within one egg mass and the five-

degree root knot index 1 = no nodes on the roots, 2 = nodes on the root 25 %, 3 = 

root nodes 50%, 4 = root nodes 75%, 5 = root nodes 100% [10].  

2: Growth characteristics of the plant  
   Vegetative length in cm/plant, root length in cm/plant, fresh weight of vegetative 

group and fresh weight of root system in gm/plant, number of branches/plant Ac-

cording to [11].  

 

Statistical Analysis  

A Complete Randomized Design (CRD) was applied in the experiment, and the 

averages were tested using Duncan's Multiple Range at a probability level of 0.05 

using the SAS program for statistical analysis [12].  

 

Results and Discussion  

Effect of different levels of root knot nematode inoculum on pathogenicity 

characteristics 

   Results in Table (1) showed that the highest number of knots was recorded when 

polluting seedlings with 2000 eggs/pot, as the number of knots, females, egg mass-

es and root-knot index reached 26.33 knots. 2 g/root and 3 root knot index respec-

tively for the mentioned traits followed by the contaminated seedlings treatment 

with 1000 and 500 eggs/pot, while the control treatment (unpolluted seedlings) 
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recorded 0.00 except for the root knot index which recorded 1.00 with significant 

differences with the rest of the treatments. 

 

 

Table (1): Effect of different levels of nematode inoculum on some infection 

criteria. 

* Similar letters within the same column are not significantly different from each other according 

to Duncan's test at the 0.05 probability level.  

*Each value in the table represents an average of three replicates. 

The number of eggs within one egg mass in all treatments results did not signifi-

cant differences except for the comparison treatment (uncontaminated seedlings), 

which differed significantly from the rest of the treatments and recorded 0.0. The 

results of Table (1) are attributed to the fact that with the increase in the levels of 

contamination, the number of nematodes entering the root increased, and thus the 

nematodes were able to penetrate the roots and their entry was increased with the 

increase in the level of contamination. To provide it with food to complete its life 

cycle and development, and thus the mature females were able to lay egg masses 

on the root system of the plant. The increase in nematodes entry with increased 

levels of contamination led to an increase in the number of females and juveniles 

on the root system and an increase in the number of egg masses laid, thus increas-

Treatments 

Number of 

nodules 2 

g/root 

number of 

females and 

juveniles. 2 

g/root 

number 

of egg 

mass 

2g/root 

Knot in-

dex 

Number of 

egg inside 

egg mass 

Control 0.00 c 0.00 c 0.00   c 1.00 c 0.00 b 

plants con-

taminated 

with 500 

egg/pot 

16.00  

b 

14.00 

b 

11.00 

b 

2.00  

b 

275.00 

 a 

plants con-

taminated 

with 1000 

egg/pot 

19.33 

 b 

17.00 

 b 

12.00 

 b 

2.00 

 b 

260.00  

 a 

plants con-

taminated 

with 2000 

egg/pot 

26.33 

 a 

00.22 

  a 

19.00 

 a 

3.00 

a 

260.00 

 a 
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ing the number of nodes on the root total and the formation of nodes came As a 

natural reaction to the plant as a result of the entry of nematodes and feeding on its 

cells, where root-knot nematodes work to increase the number of hyperplasia cells 

surrounding the nematode head as a result of the accumulation of cytokinins and 

increase the size of hypertrophy cells as a result of the accumulation of oxins form-

ing giant cells that appear in the form of knots on the root system [2]. When the 

level of pollution increased, a logarithmic increase was observed between the two 

levels contamination and nematode densities on plants, and this is in agreement 

with previous studies by [13,14].  

Effect of different levels of root knot nematode inoculum on some growth 

characteristics of cucumber plants: 

   Table (2) recorded the effect of root knot nematode on some growth traits of cu-

cumber, it appears, the significant effect of root knot nematode contamination lev-

els on growth traits through a gradual decrease in vegetative and root lengths and 

the fresh weight of the vegetative group of plants in conjunction with an increase 

in the level of contamination, recording the highest values in the treatment The 

comparison (healthy plants not contaminated with nematodes), which reached 45 

cm, 21 cm and 25 g, then decreased to 25.33 cm, 15.00 cm and 16.33 g when con-

taminating plants with 2000 eggs/pot, respectively, for the above-mentioned traits 

and differed significantly, as well as recorded differences Significantly between the 

comparison treatment and each of the two contaminating treatments were 500 

eggs/pot and 1000 eggs/pot, respectively, in the aforementioned traits. 

Table (2): Effect of different levels of root-knot nematode inoculum on growth 

characteristics 

Treatments 

Length of 

plant shoot 

(cm)
 

Length of 

plant root 

(cm) 

weight of 

plant shoot 

(g) 

weight of 

plant root 

(g) 

No. of 

branch-

es/plant 

Control 45.00 a 21.00 a 25.00 a 9.00 c 7 a 

plants contami-

nated with 500 

egg/pot 

38.66 

 b 

18.66 

 b 

23.00 

 b 

10.00 

b 

6 

 ab 

plants contami-

nated with 1000 

egg/pot 

33.66 

 c 

17.50 

b 

20.00 

b 

10.33 

 b 

6 

 ab 

plants contami-

nated with 2000 

egg/pot 

25.33 

c 

15.00 

c 

16.33 

c 

11.33 

 a 

5.66 

ab  
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* Similar letters within the same column are not significantly different from each other according 

to Duncan's test at the 0.05 probability level.  

*Each value in the table represents an average of three replicates. 

Results also indicated that there is no significant difference among different treat-

ment in branches of single plant, the root knot nematode had little effect on the 

number of branches, and the study period may not have been sufficient to show its 

effect on the number of branches. 

   The reason for the decrease in the values of the length of the vegetative and root 

system and the fresh weight of the vegetative total of the plant may be attributed to 

the formation or formation of giant cells around the vascular cylinder of the root 

that the nematode uses as its feeding cells. Water and nutrients from the soil lead to 

a decrease in the amount of water and nutrients that reach the vegetative total and 

this was reflected in the values of the length of the vegetative and root system and 

the fresh weight of the vegetative total of the plant. This result was identical to the 

results of previous studies [14,15,16,17]. 

    The decrease in the concentration of nitrogen and protein and the amount of 

chlorophyll in the leaves with the increase in pollution levels leads to damage to 

the root system, and thus the efficiency of the root to absorb water and nutrients 

needed by the plant, including N, Mg, Fe, Cu, B and Zn, is an inevitable result 

caused by the effect of a complex nematode. Roots on the root system Many re-

searches indicated the deficiency of these nutrients when infected with root-knot 

nematodes due to the lack of absorption by the plant [13,18,19].  

   Water is an important element in influencing plant growth, and as we mentioned 

earlier, nematodes affect the efficiency of the root in absorbing water, and this in 

turn leads to reducing the swelling of the guard cells in the leaves as a result of wa-

ter tension, thus closing the stomata and reducing the amount of CO2 entering the 

cells, which is very necessary in building chlorophyll as well. On the consumption 

of nutrients and energy needed for plant growth by nematodes [20].  
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