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ABSTRACT 

 

Three amino acids (AAs) viz. glycine, L-proline and L- tryptophan plus yeast fungus, 

Saccharomyces cerevisiae, were tested against root knot disease, RKD, caused by 

root-knot nematode, Meloidogyne incognita on tomato cv. Super Strain-B. All AAs 

and yeast showed significant reduction in the number of galls, developmental stages, 

egg masses and fecundity of the treated plants associated with corresponding positive 

response in plant growth characters. Tryptophan gave significantly higher response in 

reducing the final nematode population followed by L-proline and glycine at high 

concentrations compared with yeast and check plants. In most cases, the soil drench 

application was more effective than foliar spray in reducing nematode build-up. The 

inhibitory effect of all treatments on nematode reproduction was positively correlated 

with increasing the concentration used. Plant growth was also promoted by all 

treatments used. Generally, All AAs gave significant impact in suppressing the 

development of the nematode pathogen and sequentially reliving the disease severity. 

Results of this research offered environmentally safe approaches for combating root-

knot disease. Further researches are needed to determine the proper doses, and 

concentrations of tested AAs and yeast under semi-field and field conditions. 

Investigations must include the impact on plant yield, before recommending them for 

managing root-knot disease or promoting plant growth on a wide scale. 
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INTRODUCTION 

 

Plant parasitic nematodes (PPN) are devastating plant pathogens in Egypt and 

many tropical and subtropical countries. They have been viewed as one of the most 

important pathogen groups, causing significant damage. Annual yield loss was found 

to be more than $100 billions worldwide in spite of using all the commercially 

available methods for nematode management (Thoden et al., 2011 and Coyne et al., 

2018). This loss has been mediated by fluctuation in the global temperatures resulting 

from climatic changes, favoring PPN population in soil either by affecting their life 

cycle or altering the host  machinery, tolerance, and facilitating the infection process 

to take place (Somasekhar and Prasad, 2011). Root-knot nematodes (RKNs), 

Meloidogyne spp., are considered the most yield-limiting group of PPN that cause 

root-knot disease (RKD). They are widespread all over the world and have a broad 

host range as they easily reproduce in/on roots of over 3,000 plant species (Abad 

et al., 2003 and Jones et al., 2013) causing high levels of economic loss in a multitude 
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of agricultural crops worldwide. Meloidogyne represents the most polyphagous genus 

of PPN. About 100 species were recognized under this genus. The major species are 

M. arenaria, M. hapla, M. incognita and M. javanica. Their attacks affect the 

productivity by reducing the amount and the caliber of the fruits and causing severe 

agricultural losses (Kiewnick & Sikora, 2006; Ibrahim et al., 2010; Elling, 2013 and 

Tranier et al., 2014).  

Due to skyrocketed world population, it is very challenging to maintain the 

standard and productivity of food supplies for the entire population. It has been 

recently reported that, productivity of the tomato crop has dwindled worldwide, due to 

myriad diseases caused by pests and pathogens, such as phytoparasitic nematodes 

(Afifah et al., 2019). Chemical control is widely used as it is rapid and easy tool for 

controlling pests. Nematicides also are the primary methods for controlling 

nematodes. Currently, the negative effects of nematicides and their hazards to living 

organisms including their risks to air, water, non-target organisms and applicators are 

being noticeable. Consequently their use was restricted in many countries (Zhang et 

al., 2010 and Fosu-Nyarko & Jones, 2015). Thus, there is a need to develop 

alternative control measures that eco-friendly to manage PPN. Environmentally 

benign measures appear to be a better solution for nematode management, mainly 

using antagonistic microorganisms and/or safety biochemicals as well as resistance 

genotypes to suppress or combat different pathogens and pests infecting crops (El-

Nuby, 2014; El-Nuby& Bayomi, 2019; Hajihassani et al., 2019; Montasser et al., 

2019 and Xiang et al., 2018).  Recently, the use of antioxidants, vitamins, biotic and 

abiotic inducers, growth hormones, seaweeds and algae and plant extracts has been 

increased to manage PPNs and other plant pathogens (Afia & El-Nuby, 2016; Alam & 

El-Nuby 2019; El-Nuby, 2014; El-Nuby & Alam, 2020 and El-Nuby et al., 2020).   

Application of AAs has been reported to affect PPN. It was found that AAs 

obviously diminished developing of nematode females in their host (Blümel et al., 

2018). Previous studies have reported that some AA can act as nematicides, due to 

chemotherapeutic effects on plants or direct effects on nematodes (Osman, 1993; 

Crow et al., 2009 and Maareg et al., 2014). Also they can act as resistances inducers 

against root-knot nematode (El-Nuby, 2014).  

Using yeast fungus to control plant parasitic nematodes was previously 

examined (Karajeh, 2013). Saccharomyces cerevisiae is considered a promising yeast 

fungus for enhancing plant growth. In the last decades S. cerevisiae became effective 

fertilizers and minimized the use of chemicals as it is safe for human and environment 

(Omran, 2000). Potential use of yeast fungi as biocontrol agents of soil-borne plant 

pathogens and plant growth promoters was investigated (El-Tarabily, 2004; Ismail et 

al., 2005a,b and Youssef & El-Nagdi, 2018). The yeast, S. cerevisiae, reduced 

infection of M. incognita on Egyptian henbane, Hyoscyamus muticus, and increased 

its growth (Youssef & Soliman 1997). Hamouda et al. (2019) found that S. cerevisiae 

suppressed the nematode criteria in roots and   soil of M. incognita infecting banana 

roots and also enhanced its growth. Spraying tomato plants with yeast was increased 

plant growth, chlorophyll in leaf tissues, NPK uptake and increased pod setting as 

well as total yield, average fruit weight and total solid salts (El-Ghamriny et al., 

1999). The aims of the current research were evaluating certain amino acids viz., L-

tryptophan, glycine and L-proline (at different concentrations) applied as pray and 

drench applications and brewer's yeast (S. cerevisiae) in suppressing reproduction of 

M. incognita under greenhouse conditions. 
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MATERIALS AND METHODS 

 

Pathogen inoculum   

 

The M. incognita pure culture, previously identified, was originally obtained from 

infected tomato roots containing egg masses growing in greenhouse. Seedlings of 

tomato cv. Super Strain-B grown in 20 cm clay pots filled with sterilized soil (3 sand: 

1 clay v/v) were inoculated with single egg mass of M. incognita. Five weeks later the 

plants were checked for the presence egg masses. Egg masses were incubated in tap 

water to help hatching. Further inoculation by the second stage juveniles for tomato 

seedlings was done to be a continuous source for M. incognita that used in this study. 

 

Greenhouse experiments 

 

To study the effect of the tested AAs and yeast on maturity and fecundity of RKN, 

four weeks old seedlings of susceptible tomato cv. Super Strain-B were transplanted 

in 15cm- diameter clay pots filled with about 1 kg sterilized soil, each pot contained 

one seedling. The experiment was conducted at 35± 5°C in green house. Ten days 

later, seedlings were inoculated with approximately 1500 freshly hatched juveniles 

(J2) of M. incognita per plant. Seven days after inoculation the plants were divided 

into two groups; the first which treated with AA viz., glycine, L-proline and L-

tryptophan as foliar spray 3 times (ten days interval) with 50 ml of each AAs at 

concentrations of 250, 500 and 1000 ppm in distilled water. The second group was 

treated with AAs as soil drench 3 times (ten days interval) with 150 ml of each AA at 

same concentrations. For yeast application, dry active bread yeast (S. cerevisiae) was 

dissolved in warm tap water (≈ 35 °C) at 1, 2.5 and 5 g/liter to form a suspension and 

then a weight of sucrose (5 g) was added to activate the yeast. The mixture was stirred 

until fully homogenized, then kept for 3 hours at room temperature and placed in 

fridge until used on the same day. One week post to the nematode inoculation the 

yeast suspension was poured into the rhizospheric zone of each seedling. Applications 

were repeated 10 and 20 days later. Five replicates were used for each treatment and 

control pots. Control pots were drenched with tap water only. For estimating the 

disease progress, 50 days later; nematode galls, developmental stages and egg masses 

were counted in stained roots with lactophenol and acid fuchsin (Franklin and 

Goodey, 1959). Number of eggs per egg mass was counted by picking 10 egg masses 

and the eggs were counted inside each egg mass separately then the mean number of 

eggs/single egg mass was calculated. Total eggs/root system were also calculated by 

multiplying the mean number of eggs/ one egg mass by number of egg masses/root 

system for each replicate. The final population (Pf) that represents the summation of 

egg masses+ immature stages+ total eggs was calculated. The rates of nematode 

reproduction (RR) were calculated by dividing the nematode final population (Pf) by 

the initial population (Pi). Growth parameters of tomato including lengths of root and 

shoot portion were measured, also shoot and root fresh and dry weights were 

recorded. 

 

Statistical Analysis 

Experiments were designed by randomized complete block design (RCBD) with five 

replications. All the data were analyzed by ANOVA (using JMP program from SAS 
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version 7.0.1) and significant differences among the means were partitioned by least 

significant difference (LSD) at P= 0.05. 

RESULTS 

   

Effect of amino acids on reproduction of M. incognita infecting tomato plants 

and their impact on plant growth 

Data of table (1) revealed that all treatments, amino acids, suppressed M. 

incognita galls, egg masses, fecundity as well as nematode reproduction. The effect of 

AAs in relation to various nematode parameters in the treated plants was found to be 

statistically significant compared to untreated plants. From the data presented in table 

(1) drench applications were obviously better than spray one in suppressing of 

nematode development and reproduction. Also the effect of different treatment was 

positively correlated with increasing their concentrations. The control treatment 

recorded the highest significant number (569.7) of galls of M .incognita.  The highest 

reductions (89.8 &88.5%) in gall numbers were achieved by drenching proline and 

tryptophan at 1000 ppm, respectively, Glycine at the same concentration passed the 

lower reduction percentage in galls (52.4%). Developmental stage and egg masses 

numbers were found to track the galls behavior in response to application of amino 

acid. Number of eggs per egg mass, was decreased at all treatments. The highest 

suppression was achieved by soil addition of highest power of tryptophan (82.6%). 

and spray addition of the same treatment (71.5%) succeeded by drenching proline at 

1000 ppm (61.6%),while the glycine at the same concentration hardly achieved 

(32.3%). Glycine recorded reduction near to 32.3% in nematode fecundity.  

 

Total final population (TP) was sharply decreased by the highest concentration of 

tryptophan soil addition (89.1%) followed by proline in the same power and 

application mode (96.8%). Drenching Tryptophan at 500 ppm recorded 93.5% 

reduction in TP. Glycine achieved 84.2% R in TP when supplied to tomatoes at 1000 

ppm as soil drench.  

 

The impact of amino acids on tomato growth was positive in general (Table 2). 

Root length increased in all treatments but differently, as the highest progress was 

observed with glycine, tryptophan and proline (31.54, 30.04 and 24.07, respectively). 

Root weight was also improved after treating with AAs. Drenching tryptophan at the 

highest concentration possessed the maximum weight (10.7 g), followed by the third 

concentration of drenched glycine (9.42 g) and also the soil addition of proline 1000 

ppm (9.28g). Shoot length of tomato plants was enhanced with AA addition, drenched 

proline (1000 ppm) caused maximum enhancement of shoot length succeeded by both 

tryptophan and glycine at the highest concentration. All amino acid treatments 

increased shoot weight of tomatoes, tryptophan and glycine followed by proline 

recording the maximum percentage of increase (40.43, 40.21 and 37.61%, 

respectively). 
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     Table 1. Effect of some amino acids on reproduction of Meloidogyne incognita in treated tomato plants. 

 

Treatments Galls %Red. 
Develop. 

Stages 
%Red. 

Egg 

masses 
%Red. 

Eggs/egg 

mass 
%Red. Total Eggs 

Total 

Population 
%Red. RR 

Glycine D at 250 ppm  303.0 46.8 339.3 47.5 130.3 53.9 308.0 27.1 40149.0 40618.7 66.3 27.1 

Glycine S at 250 ppm  424.0 25.6 518.7 19.8 161.0 43.0 367.3 13.1 59155.7 59835.3 50.3 39.9 

Glycine D at 500 ppm  142.0 75.1 199.7 69.1 101.3 64.2 297.3 29.7 30117.3 30418.3 74.7 20.3 

Glycine S at 500 ppm  212.0 62.8 324.0 49.9 135.7 52.0 331.0 21.7 44893.3 45353.0 62.3 30.2 

Glycine D at 1000 ppm  271.3 52.4 381.0 41.1 65.0 77.0 286.0 32.3 18589.3 19035.3 84.2 12.7 

Glycine S at 1000 ppm  328.8 42.3 426.8 34.0 109.0 61.4 298.3 29.4 32488.0 33023.7 72.6 22.0 

Proline D at 250 ppm  187.7 67.1 232.7 64.0 72.0 74.5 232.3 45.0 16760.0 17064.7 85.8 11.4 

Proline S at 250 ppm  269.3 52.7 307.7 52.4 145.3 48.6 365.3 13.6 53104.0 53557.0 55.5 35.7 

Proline D  at 500 ppm  176.7 69.0 200.0 69.1 58.0 79.5 216.0 48.9 12542.7 12800.7 89.4 8.5 

Proline S at 500 ppm  225.7 60.4 280.0 56.7 128.0 54.7 321.3 24.0 41132.0 41540.0 65.5 27.7 

Proline D  at 1000 ppm  58.3 89.8 113.3 82.5 23.0 91.9 162.3 61.6 3730.0 3866.3 96.8 2.6 

Proline S at 1000 ppm  184.0 67.7 254.0 60.7 106.3 62.4 271.0 35.9 28789.0 29149.3 75.8 19.4 

Tryptophan D 250 ppm  163.7 71.3 231.3 64.2 59.3 79.0 261.7 38.1 15555.3 15846.0 86.8 10.6 

Tryptophan S at 250 ppm  237.7 58.3 322.7 50.1 177.3 37.3 290.3 31.3 51495.3 51995.3 56.8 34.7 

Tryptophan D at 500 ppm  116.0 79.6 158.0 75.6 37.3 86.8 205.7 51.3 7673.3 7868.7 93.5 5.2 

Tryptophan S at 500 ppm  316.3 44.5 367.0 43.2 161.0 43.0 251.0 40.6 40415.0 40943.0 66.0 27.3 

Tryptophan D at 1000 ppm  65.7 88.5 126.0 80.5 29.0 89.7 73.3 82.6 2125.3 2280.3 98.1 1.5 

Tryptophan S at 1000 ppm  163.7 71.3 229.3 64.5 156.0 44.8 120.3 71.5 18762.0 19147.3 84.1 12.8 

Control  569.7 0.0 646.3 0.0 282.7 0.0 422.7 0.0 119465.0 120394.0 0.0 80.3 

LSD 5% 69181 - 909301 - 19972 - 39262 - 614995 615944 - - 

D= Drench, S= Spray, RR= Rate of nematode reproduction (Pf= final population/Pi= initial population- 1500 J2-), %Red.= reduction percent 
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Effect of yeast on reproduction of M. incognita infecting tomato plants and its 

effect on plant growth 

Yeast was diminished the gall relatively similar to high concentration of glycine 

recording 53.1%. The reduction achieved with yeast varied between 24.8 to 73.2% in 

5 and 1g/plant, respectively (Table 3). The rate of build up or rate of nematode  

reproduction (RR) was similarly behaved as TP; tryptophan at high power possessed 

the top rank because the nematode only multiplied 1.5 folds on plant treated with it 

succeeded by proline at the same power. Whereas, glycine supported proper 

multiplication of nematode (12.7 folds) compared with 80.3 folds in check 

plants.Yeast was moderately suppressed the reproduction of nematodes by 21.5, 46.4 

and 60.4 for 5, 2.5 and 1g/ plant, respectively. The nematode fecundity was depressed 

(35.3%) by yeast. In general yeast at these concentrations was less effective than 

amino acids, in reducing M. incognita reproduction. 

Treating nematode infected-tomato plants with the S. cerevisiae had a promotion 

effect on plant growth. Yeast at 5 g/l resulted in the highest significant increase in 

plant growth compared with other concentrations 2.5 and 1 g/l. The beneficial effects 

were correlated with the concentrations used. Also, the highest shoot weight was 

achieved with 5g/l of yeast compared with AAs and yeast treatments as well as non-

inoculated check (Table 4). The untreated plants gave the lowest growth parameters. 

DISCUSSION 

 

Recently many researchers were focusing on employing the antagonistic 

microorganisms and ecofriendly materials to control or suppress phytoparasitic 

nematodes, (Montasser et al., 2012; El-Nuby, 2014; Viggiano et al., 2015; Thakur & 

Walia, 2016 and El-Qurashi et al., 2019). One of the environmentally safe chemicals 

is amino acids that used in general as growth improvers. The antinematodeal effect of 

various AAs was previously stated; DL-methionine was able to reduce the galls 

formed by M. incognita and females of both Heterodera avenae and Globodera 

rostochiensis under greenhouse conditions (Prasad & Webster, 1967 and Evans & 

Trudgill, 1971). Applying AAs on turf grasses diminished the field populations of B. 

longicaudatus and Mesocriconema ornatum (Crow et al., 2009). The activity of AAs 

towards phytonematodes varied according to the type of AAs and nematode genus. 

Various AAs drenched to soils as antimetabolites against nematodes such as DL-

aminobutyric acid, DL-methionine, DL- and L-proline reduced phytonematodes 

damage (Prasad & Webster, 1967; Tsai & Van Gundy, 1988; El-Nuby, 2014).Other 

AAs viz., DL-serine and DL-alanine significantly reduced the development of M. 

incognita (Prasad and Setty, 1974). Amdadul Hoque et al. (2014) reported that that all 

six AAs suppressed M. javanica gall indices, number of mature females, egg masses 

and immature stages inside roots of tomato plants. DL-phenylalanine gave 

significantly higher suppression effects in vitro and in vivo followed by L-proline. 

Results of this study showed the adverse impact of L- tryptophan on RKN, which 

were in agreement with previous reports; Rutherford and Croll (1979) stated that, D- 

or L-tryptophan reduced total activity and influenced neither orientation nor the 

ability of thermally acclimatized of Caenorhabditis elegans individuals to remain at 

their eccritic temperature (as nematode are ectothermic animal, in which body heat 

derived largely from the environment, at eccritic temperature nematode becomes 

active and in optimal metabolic performance). 
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                  Table 2. Effect of some amino acids on growth parameters of tomato plants infected by Meloidogyne incognita. 
 

Treatments 

Root 

length 

(cm) 
%Inc. 

Root 

weight 

(g) 
%Inc. 

Shoot 

length 

(cm) 
%Inc. 

Fresh 

shoot 

weight (g) 
%Inc. 

Dry 

shoot 

weight (g) 
%Inc. 

Glycine D at 250 ppm  27.00 21.08 5.13 64.32 30.00 2.28 23.17 9.60 4.09 18.08 

Glycine S at 250 ppm  23.00 3.14 3.14 0.64 31.67 7.97 22.77 7.69 3.77 9.13 

Glycine D at 500 ppm  27.33 22.57 6.75 116.45 33.00 12.51 26.56 25.62 4.82 38.61 

Glycine S at 500 ppm  27.33 22.57 3.21 2.78 32.67 11.38 22.89 8.26 4.24 22.32 

Glycine D at 1000 ppm  29.33 31.54 9.42 202.03 39.00 32.97 29.64 40.21 4.94 42.00 

Glycine S at 1000 ppm  28.00 25.56 5.57 78.42 38.33 30.70 23.10 9.29 4.23 22.13 

Proline D at 250 ppm  24.00 7.62 5.20 66.67 38.33 30.70 24.19 14.41 3.56 3.11 

Proline S at 250 ppm  22.33 0.15 4.00 28.31 29.67 1.15 21.43 1.39 3.98 14.97 

Proline D  at 500 ppm  27.33 22.57 5.39 72.76 40.00 36.38 27.35 29.36 4.62 33.05 

Proline S at 500 ppm  23.67 6.13 4.77 52.88 31.67 7.97 26.87 27.12 4.33 24.86 

Proline D  at 1000 ppm  27.67 24.07 9.28 197.44 42.00 43.20 29.09 37.61 5.34 53.48 

Proline S at 1000 ppm  24.00 7.62 7.44 138.46 37.00 26.15 29.10 37.65 4.40 26.93 

Tryptophan D 250 ppm  23.33 4.63 6.41 105.56 37.67 28.42 28.18 33.29 3.99 15.25 

Tryptophan S at 250 ppm  22.67 1.64 3.18 1.92 33.67 14.79 21.53 1.84 3.51 1.79 

Tryptophan D at 500 ppm  29.00 30.04 6.75 116.24 38.67 31.83 29.41 39.10 4.37 25.89 

Tryptophan S at 500 ppm  23.00 3.14 5.22 67.41 34.67 18.20 21.90 3.60 3.57 3.48 

Tryptophan D at 1000 ppm  29.00 30.04 10.07 222.76 39.00 32.97 29.75 40.73 4.70 35.31 

Tryptophan S at 1000 ppm  25.67 15.10 6.14 96.69 38.33 30.70 22.33 5.61 3.96 14.41 

Control  22.33 0.00 3.12 0.00 29.33 0.00 21.14 0.00 3.45 0.00 

LSD 5% 09822 - 09316 - 99794 - 99905 - 09118 - 

          D= Drench, S= Spray, Inc.%= increment percent 
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Table 3. Effect of Saccharomyces cerevisiae on the development and reproduction of Meloidogyne incognita in treated  

tomato plants 
 

Treatments Galls %Red. 
Develop. 

Stages 
%Red. 

Egg 

masses 
%Red. 

Eggs/egg 

mass 
%Red. 

Total 

Eggs 

Total 

population 
%Red. RR 

Yeast 5g/l 267.3 53.1 309.0 52.2 116.0 59.0 274.3 35.1 31816.3 32241.3 73.2 21.5 

Yeast 2.5g/l 365.0 35.9 403.0 37.7 218.0 22.9 316.3 25.2 68974.7 69595.7 42.2 46.4 

Yeast 1g/l 420.7 26.2 530.7 17.9 243.7 13.8 368.7 12.8 89826.0 90600.3 24.8 60.4 

Control  569.7 0.0 646.3 0.0 282.7 0.0 422.7 0.0 119465.0 120394.0 0.0 80.3 

LSD 5% 23.08 - 25.02 - 7.30 - 11.85 - 3665.4 3665.9 - - 

 

 RR= Rate of nematode reproduction = (final population/initial population- 1500 J2-), %Red.= reduction percent 

 

 

 

Table 4. Effect of Saccharomyces cerevisiae application on tomato growth infected with Meloidogyne incognita 

 

Treatments 

Root  

length  

(cm) 
%Inc. 

Root  

weight  

(g) 
%Inc. 

Shoot 

length 

(cm) 
%Inc. 

Fresh 

 shoot 

weight (g) 
%Inc. 

Dry 

shoot 

weight (g) 
%Inc. 

Yeast 5g/l 28.67 28.55 7.37 136.11 40.00 36.38 29.97 41.75 4.79 37.76 

Yeast 2.5g/l 25.67 15.10 6.48 107.69 36.67 25.01 23.59 11.59 4.54 30.89 

Yeast 1g/l 25.00 12.11 3.81 22.01 32.00 9.10 22.66 7.17 3.78 9.23 

Control 22.33 0.00 3.12 0.00 29.33 0.00 21.14 0.00 3.45 0.00 

LSD 5% 2.557 - 1.815 - 6.465 - 2.585 - 0.780 - 

  %Inc.= increment percent 
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Tryptophan has a negative influence on cyst nematode syncytium or may be toxic to 

nematodes (Betka et al., 1991). Osman (1993) found that AAs and ascorbic acid 

diminished development and number of deposited eggs of M. javanica. Other 

researches supported this finding (Arrigoni et al., 1979 and AL-Sayed et al., 1986). 

Accumulation of different AAs and enzyme activities in nematode- inoculated plants 

play essential and vital role in nematode hatching, survival and gall formation as 

reported by many researchers (Mohanty et al., 1997; Brenner et al., 1998; Perelman & 

Lu, 2000 and Mohanty et al., 2001). The exact mechanism of nematode suppression 

by these AAs has not been fully understood, but D-AAs are believed to concentrate 

near root tips or nematode feeding sites, consequently obstructing metabolic pathways 

in plant or nematode (Prasad & Webster, 1967). It is assumed that AAs like DL-3- 

aminobutyric acid decreased the attractiveness of tomato roots to RKN, roots acquired 

some rigidity that dwindle invasion of the larvae, or synthesis some compounds that 

may repress nematode or retard establishment and development of giant cells in roots. 

(Oka et al., 1999 and El-Nuby, 2014). Some studies proved that AAs have an impact 

on nematode lifespan; Edwards et al. (2015) found that all AAs except phenylalanine 

and aspartate extended lifespan at different concentrations with serine and proline 

showing the largest effects while tryptophan-mediated lifespan extension. Also 

therrmotolerance was enhanced by proline or tryptophan addition. As a stress 

response, some substances are synthesized by the plant in response to adverse or 

stress conditions, including osmo-regulator or protector AAs such as proline, which 

may increase stress tolerance to the plant (Hassan et al., 1994 and Shulaev et al., 

2008). Also, AAs may play a role in the resistance mechanism in the host against 

root-knot disease. This assumption may be confirmed by the results of Sauh & 

Mohonty (1987) and Zocheo et al. (1988). Besides, AAs may have a repellent action 

to M. javanica larvae. It was also mentioned that free AAs increased by increasing 

plant resistance (Meon, 1978). Some researchers suggested that antimetabolites such 

as some DL- AAs might be used as nematicides. (Oteifa & ELGindi, 1961; Prasad & 

Webster, 1967; Evans & Trudgill, 1971 and Sharma & Tiagi, 1984). Similarly, 

enhancing resistance toward some diseases in certain hosts treated with some AAs 

which are generally DL- forms was documented (Zentmyerm et al., 1962). Different 

finding by Meon (1978) was reported, as he found that L-proline increased females of 

M. javanica. The significant inhibition to RKN by the AAs in this study may be due 

to not only their type but also for the repeated application and also the concentration 

used. 

Results obtained in the current investigation showed inhibition of RKN 

reproduction by yeast application, also the efficacy of yeast was positively correlated 

with increasing concentration of S. cerevisiae. This finding is supported by previous 

results of Karajeh, (2013) he observed remarkable reduction in M. javanica-galls on 

cucumber roots and accordingly suppressed nematode multiplication after application 

of yeast to soil, besides the high concentration 10g/liter are more effective than using 

5 grams. Another study revealed that S. cerevisiae inhibited M. incognita population 

in Egyptian henbane (Youssef and Soliman, 1997). Another investigation confirmed 

the suppressive impact of S. cerevisiae in reducing nematode population in jasmine 

(Ismail et al., 2005). Also commercial product of S. cerevisiae suppressed RKN galls 

and soil population of infected squash (Noweer and Hasabo, 2005). Recently, Osman 

et al. (2020) found significant reduction in the M. javanica population in peanut plants 

under field conditions. The suppressive effect of yeast against root-knot nematode 

may due to induction of plant resistance and promotion of plant vigor. It was 

suggested that, the ability of S. cerevisiae to utilize carbohydrates and produce ethanol 
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and carbon dioxide which are nematotoxic compounds. Different mechanisms, 

competition for nutrients site exclusion, parasitism and induced resistance and/or 

make physical and chemical soil properties unsuitable for plant pathogens, of yeast 

bio-control activity were proposed (Ahmed et al., 1972; Alam et al., 1977; 

Sitaramaiah & Singh, 1978 and Noweer & Hasabo, 2005).Controlling soil-borne plant 

pathogenic fungi by S. cerevisiae was also reported (El-Tarabily, 2004 and Shalaby & 

El-Nady, 2008). 

  

Results revealed that amino acids (AA) tested achieved promotion in tomato 

growth, L-tryptophan was effective than proline and glycine, and the promotion was 

concentration dependent in many cases. Stimulating effect of L-tryptophan compared 

to another AA was early documented (Viglierchio and Yu, 1965). Masood and Husain 

(1975) observed higher plant growth with L-proline applied as soil drench, in the 

same experiment they found the best plant growth recorded with phenylalanine 

drenched to M. incognita -infected plants. Similarly, Amdadul Hoque (2014) showed 

significant response in plant growth characters, form the six AA tested, L-proline 

gave significantly higher response in the development of length of shoot and root and 

fresh weight of shoot and root correspondingly with lower galling incidence but 

phenylalanine was more growth promoter. These finding also is in accordance with 

results of Meon (1978), who found that L-tryptophan showed more positive effect on 

growth of tomato plants than L-proline, but he found no significant difference 

between various concentrations of AA on tomato growth. Other investigations 

reported the enhancement of growth and yield of many crops after exogenous 

treatment of L- tryptophan via directly or indirectly approach (Parvez et al., 2000: 

Akhtar et al., 2007 and Zahir et al., 2010). It was stated that, L-tryptophan represents 

a precursor of auxin biosynthesis in plants and microorganisms. The efficacy of 

tryptophan in plant growth might be due to increasing the availability of auxin from 

soil microbes, that enhanced by tryptophan addition which was absorbed by plants, 

another interpretation is direct absorption of tryptophan by plants which turned into 

auxins inside them or as results to modification in the equilibrium of rhizosphere 

microflora after addition of tryptophan which may affect growth and yield (Abbas, 

2013). Treating tomato plants (free form nematode) with AA caused significant 

increase in growth and yield of tomatoes compared with untreated plants (Boras et al., 

2011), they found that spray AA was better than soil addition in some growth 

parameters; plant length, leaf area, fruit production, ascorbic acid and organic acids in 

fruits. Several researches supported the stimulatory effects of yeast on different plants 

(Youssef and Soliman, 1997; Ismail et al., 2005; Koukounaras et al., 2013; Alali et 

al., 2017 and Osman et al., 2020). Akhtar and Alam (1990) found an increase in 

growth and yield of yeast treated- plants, also the growth promotion was correlated 

with nematode suppression. Karajeh, (2013) reported stimulating in cucumber vigor 

and yield under growth-chamber and field conditions. The growth-enhancing effect of 

yeast application might be due to that cytokinins production by yeast responsible for 

elevation production and accumulation of soluble metabolites (Muller and Leopold, 

1966). It was suggested that yeast playing a role in enlarging and division of plant 

cells, also it have a positive impact on vegetative and yield (Nagodawithana, 1991 and 

Nassar et al., 2005). The growth stimulation achieved by yeast may be due to its 

richness in proteins, carbohydrates, nucleic acid, lipids, vitamins and different 

minerals (Wareing and Phillips, 1970). It can improve manganese and phosphorus 

uptake by the plant roots (Mekki and Ahmed, 2005).  
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The superior effect on plant growth of amino acid in general vs. yeast, in current 

study, may due to the low concentration of yeast used. Also it might be the estimated 

parameters which did not include the count of flowers and subsequently the fruits 

criteria. Amino acid, L-glutamic, was effective than yeast in diminishing M. incognita 

infection in carnation plants (Hamza et al., 2013). Also the preparation procedure of 

yeast suspension may also play a role in its activity, e.g. addition of Egyptian treacle- 

black honey- and incubation conditions before application (Osman et al., 2020).  

 

CONCLUSION 

 

The application of the amino acids and yeast (S. cerevisiae) could suppress 

fecundity and final population of M. incognita on tomato. L- tryptophan was the best 

nematode suppressor and tomato growth promoter, other treatments also have a 

positive impact in combating root-knot disease in tomato and stimulating plant 

growth. Further extensive studies that cover the suitable application conditions (plant 

age, concentration, combination, repetition, etc.) for AA and yeast are needed, also to 

ascertain whether specific amino acids can serve as nematicides for field application. 

This study offers an eco-friendly nematode inhibitors as well as plant growth 

promoters, which are useful in reduction the environmental pollution, by decreasing 

the pesticide use, and optimizing the use of agricultural resources in sustainable 

approaches. 
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 الملخص العزبي

 

 ث الطماطمفي نباميزة علي مزض تعقد الجذور تأثيز بعط الأحماض الأمينيت و الخ

 أحمد سليمان محمد محمد النوبي

 مصز –مزكز بحوث الصحزاء  –قسم وقايت النباث  

انخًٍشح  ثبلاظبفخ انىانزشثزٕفبٌ  -انجشٔنٍٍ - انجهٍسٍٍ 9 رأصٍش صلاس أحًبض أيٍٍُخ  دساسخ رى

Saccharomyces cerevisiae  ،صبثخ ثًٍُبرٕدا انًزسجت عٍ الإعهً رضجٍط يشض رعقذ انجزٔس

Meloidogyne incognita سزخذاو صلاصخ رشكٍزاد يٍ الأحًبض الأيٍٍُخ ٔ انخًٍشح9 إرى  حٍش

ٔيعٌُٕخ فعلاً عٍ  خٔركم انًعبيلاد عهً رضجٍط انًشض ثذسجبد يزفب حأظٓشد انُزبئج قذس

رلاِ انجشٔنٍٍ صى ٌجبثً عهً ًَٕ انُجبربد9 كبٌ أفعم انًعبيلاد ْٕ انزشثزٕفبٌ صٍش الإانزأ

غٍش ٔ  ثبنًٍُبرٕدا صبثخانُجبربد انًخ ثبنخًٍشح ٔانجهٍسٍٍ ٔرنك فً انزشكٍزاد انعبنٍخ يقبسَ

فً خفط انزعذاد حٍبٌ الأيعظى  أفعم يٍ انشش انٕسقً فً نهزشثخًعبيهخ9 كبَذ الإظبفخ ان

ز ٍانكهً نهًٍُبرٕدا ٔثبنزبنً شذح انًشض9 كبٌ انزأصٍش انًضجط نهًٍُبرٕدا يشرجط إٌجبثٍبً ثزٌبدح انزشك

كم الأحًبض الأيٍٍُخ كبَذ راد رأصٍش يعُٕي عهً رضجٍط  انًسزخذو يٍ كم انًعبيلاد9 عًٕيبً 

هجٍئخ نًكبفحخ يشض نْزِ انُزبئج رقذو ٔسٍهخ صذٌقخ ٔ ثبنزبنً رقهٍم شذح انًشض9 رطٕس انًٍُبرٕدا 

يزٌذ يٍ انذساسبد انلاحقخ نزحذٌذ انجشعبد ٔ انزشكٍزاد رعقذ انجزٔس9 يٍ انعشٔسي إجشاء 

، عهً أٌ رشًم ٔحقهٍخ ٔ انخًٍشح رحذ ظشٔف شجّ حقهٍخ نلأحًبض الأيٍٍُخ الأكضش يلائًخ 

قجم انزٕصٍخ ثإسزخذايٓى نًكبفحخ يشض رعقذ انجزٔس  ،انًحصٕل انُٓبئً نهُجبدانزجبسة رقذٌش 

 أٔ رحفٍز ًَٕ انُجبد عهً َطبق ٔاسع9


