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ABSTRACT

Root-knot nematode, Meloidogyne incognita is considered one of the most destructive
pathogens causing yield loss in eggplant. Organic amendments are a promising tool for the
management of root-knot nematodes. Therefore, greenhouse experiments were conducted to
assess the effect of dried plant residues as well as two types of compost (plant and mixed
compost) on eggplant growth and nematode infection. Dried plant residues i.e. rice straw, potato
or pomegranate peels or cabbage and cucumber leaves were applied at the rates of 10, 15 and
20g/pot. Whereas compost types were applied at the rates of 5, 10, 15 and 20g/pot for each. The
tested dried plant residues as well as compost types exhibited nematicidal activity and
significantly minimized nematode populations. Among all treatments of plant residues,
incorporated soil with rice straw significantly (P< 0.05) boosted shoot length, fresh and dry
shoot weight at all rates even plants harbored root galling and egg masses exceeded those of
control. In addition, at the rate of 10g/pot, dried cucumber and cabbage leaves as well as
pomegranate peels significantly suppressed soil nematode population, number of females, galls
and egg masses. Both types of compost significantly induced shoot length and weight at rate
10g/pot. However, mixed compost significantly (P< 0.05) suppressed nematode parameters
better than plant compost. Chemical constituents (NPK and chlorophyll A and B) were
significantly enhanced by tested compost. Dried cucumber and cabbage leaves as well as
composting appear promising ecological alternatives to inorganic fertilizers and have the
potential to alleviate the deleterious impact of M. incognita infecting eggplant in conventional
and organic farming.
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INTRODUCTION

Eggplant (Solanum melongena L.) is widely grown in tropical and subtropical regions
for its edible fruit. The global production of eggplant exceeded 59 million tons in
2021 (FAOSTAT, 2023). Egypt (1.3 million tons) ranked the third, next to China
(37.4 million tons) and India (12.9 million tons). Eggplant is subjected to be attacked
by plant parasitic nematodes of which Meloidogyne spp. particularly M. incognita
and M. javanica are considered the most destructive pathogens causing 100 billion
US dollars yield loss (Lahm et al., 2017). Chemical control using nematicides has
been employed conventionally against root-knot nematodes. However, their adverse
impacts on the environment, soil conditions, human health and livestock (Brevik et
al., 2020) have encouraged scientists to search for safe, ecofriendly alternative
strategies. These strategies involve using organic fertilizers such as plant residues,
compost, and vermicompost. These fertilizers are known to enhance the physical and
chemical properties of soil by increasing organic matter content and soil microbial
populations, ultimately leading to higher crop yields (Martens, 2000; Chang et al.,
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2007). Dried plant residues have demonstrated nematicidal properties against root-
knot nematodes (Bailey and Lazarovits, 2003; D’Addabbo et al., 2011; EI-Nagdi and
Youssef, 2019; El-Deriny et al., 2020; Das et al., 2022) and their use has been
recommended under greenhouse and field conditions.

Composting is an effective method for managing municipal and agro-industrial waste
by converting raw materials into a stabilized form. It also helps in destroying plant
pathogens such as fungi, bacteria, and nematodes as well as recycles valuable plant
nutrients. (Lasaradi and Stentiford, 1996). Previous studies revealed that composted
agricultural wastes have shown nematicidal properties against root-knot nematodes and
act as plant growth promoter in many instances (Nico et al., 2004; Leroy et al., 2007,
Cayuelaetal., 2008; Abou El Attaetal., 2012; Al-Hendy et al., 2021; Bakr et al., 2022).
The suppression of plant parasitic nematodes varies depending upon nematode species
and type of plant residues or compost.

Therefore, the objective of this study was conducted to explore the effect of dried plant
residues as well as plant and mixed composts on the reproduction of M. incognita and
the consequently growth of eggplant cv. Black king under greenhouse conditions.

MATERIALS AND METHODS
Source of plant residues

Plant residues namely rice (Oryza sativa) straw, cabbage (Brassica oleracea) leaves,
and cucumber (Cucumis sativus) leaves were collected from the Experimental Farm,
Faculty of Agriculture, Mansoura University, Mansoura, Egypt. Whereas plant
residues namely pomegranate (Punica granatum) and potato (Solanum tuberosum)
peels were obtained from kitchen wastes.

Preparation of dried plant residues

Rice straw was air-dried and cut into 2-3 cm lengths. Whereas leaves of cabbage and
cucumber and peels of potato and pomegranate were air dried for 2- 3 weeks then milled
into powder with a blender. Dried residues were applied to soil, in pots at rates of 5,10
and 15 g/pot.

Types and Source of Compost

Two types of compost (plant and mixed) were purchased from AGRN-Beni Suef Organic
Fertilizers, Egypt. The first type consists of medicinal and aromatic plant residue, the
second one consists of plant and animal waste (rice straw + animal manure). Chemical
and organic properties of such composts are shown in Table (1). Compost types were
applied to soil, in pots at rates of 5, 10, 15 and 20 g/pot.

Experimental Design

Impact of certain plant residues on plant growth of eggplant and Meloidogyne
incognita reproduction.

Plastic pots (12 cm-d) were filled with 800 g steam sterilized silty clayey loam soil
(Coarse sand 3.89; Fine sand 22.47; Silt 42.16; Clay 31.48). Plant residues at the rates
of 5, 10 and 20g were separately introduced and incorporated into soil. Pots were then
watered and soil was covered with polyethylene and left for a week to allow proper
decomposition.
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Table 1: Chemical and organic properties of plant and mixed compost.

Compost properties Plant Compost Mixed Compost
pH 1.5 7.06 6.14
Moisture % 42.25 48.71
Organic matter (%) 22.26 31.34
Organic carbon (%) 14.46 20.41
Total nitrogen (%) 0.83 1.35
C/N ratio 17.42 15.11
Total Phosphorus (%) 0.89 1.12
Total Potassium (%) 0.67 0.89
Micronutrients (mg .kg-1)

Copper 3.42 5.51
Zinc 7.56 18.66

Seedlings of eggplant cv. Black king (30 days old) were separately transplanted in
plastic pots and simultaneously inoculated with 1000 eggs of M. incognita by pipetting
into soil around the base of plant and slightly irrigated. The traditional nematicide,
oxamyl was applied at the rate of 0.3ml/pot, two days after nematode inoculation. A
randomized complete block design (RCBD) and four replications for each treatment
were carried out under greenhouse conditions at Nematological Research Unit (NERU).
Treatments were as follows:1- Three rates of rice straw; 2-Three rates of pomegranate
peel powder, 3- Three rates of cucumber leaf powder; 4- Three rates of cabbage leaf
powder; 5- Three rates of potato peel powder; 6-Oxamyl; and 7-Nematode only(N)
The experiment was terminated fifty days after nematode inoculation. Data on growth
performance i.e., lengths and fresh weights of shoot and root were recorded. Shoots
were kept in an oven at 58 °C + 2 °C, and shoot dry weights were recorded. Nematodes
were collected from 2509 of soil using sieving and a modified Baermann technique
(Goodey, 1957). The nematode suspensions were then examined using a Hawksley
counting slide and an anatomy microscope to quantify the number of juveniles.
Additionally, the roots were stained with acid fuchsin in lactic acid (Byrd et al., 1983)
and counted for developmental stages, females, and egg masses.

Impact of two types of compost on plant growth of eggplant and Meloidogyne incognita
reproduction.

Plastic pots (12 cm-d) were filled with 800 g steam sterilized silty clay loam (Coarse
sand 3.89; Fine sand 22.47; Silt 42.16; Clay 31.48). Composts (plant and mixed) were
separately applied and incorporated into soil, at rates of 5,10, 15 and 20g/pot.
Simultaneously, seedlings of eggplant cv. Black king (30 days old) were transplanted
and pots were irrigated with water. After a week from transplanting, nematode inocula
(1000 eggs of M. incognita), were pippeted into soil in three holes around the base of
plant and after three days from inoculation oxamyl (0.3 ml/pot) was introduced to soil.
Plants were slightly irrigated with tap water. Treatments were as follows:1-Four rates
of plant compost 2- Four rates of mixed compost; 3- Oxamyl; 4- Nematode only; and
5- Healthy plants. A randomized complete block design (RCBD) and four replications
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for each treatment were carried out under greenhouse conditions. Forty-five days of
nematode inoculation, plants were harvested. Plant growth attributes (shoot and root
lengths, shoot and root fresh weights, and shoot dry weights) were recorded. For dry
weight, shoots were kept in an oven at 58 °C + 2 °C. For each treatment, nematode
juveniles present in 250g of soil were extracted according to Goodey (1957). The
nematode suspensions were examined and number of juveniles present was determined.
Roots were stained with acid fuchsin in lactic acid (Byrd et al., 1983) to assess the
number of developmental stages, females, galls, and egg masses per root system of each
treatment. Additionally, the average number of eggs per single egg mass in each
treatment was calculated based on the counts from five egg masses of similar size. Galls
(Gl) and egg masses (EMI) indices were measured on 0-5 scales :0= no galls/egg
masses; 1=1or 2 galls or egg masses ; 2=2-10; 3=11-30; 4=31-100; and 5= >100 galls
or egg masses per root system (Taylor and Sasser, 1978).

NPK and Chlorophyll contents

Plant constituents namely nitrogen (N), phosphorus (P) and potassium (K) were
measured in dried leaves of eggplant. Nitrogen was determined by the method of
kjeldahl (A.O.A.C, 1980), while phosphorus and potassium were determined according
to Jackson (1967). The study also measured the leaf photosynthesis pigments
(chlorophyll A, B) in dried leaves using spectrophotometric methods purposed by
Fadeel (1962). Chlorophyll concentrations were then calculated based on the methods
described by Wellburn and Lichtenthaler (1984).

Data analysis

The data underwent analysis of variance (ANOVA) and then Duncan multiple range
tests (DMRT) were used to compare the means (Duncan, 1955).

RESULTS

Impact of dried plant residues on eggplant growth and Meloidogyne incognita
reproduction under greenhouse conditions.

Plant growth attributes

The effect of soil incorporation with dried plant residues on plant growth attributes of
eggplant cv. Black King infected with M. incognita is illustrated (Table2). At all tested
rates, soil incorporated with dried plant residues exhibited significant (P>0.05)
increment in shoot length, being cucumber leaves the best effects followed by rice straw
compared to untreated plants. The maximum increment in whole plant length was
recorded with such residue at a rate of 15 and 10g/pot, with a percentage increase of
29.6 and 27.7%, respectively. Results also demonstrated that at all tested rates fresh and
dry shoot weights were significantly (P>0.05) increased with the application of rice
straw and cabbage leaves at all tested rates. However, a phytotoxicity was revealed with
the application of dried pomegranate peel particularly at higher rate (15g/pot) compared
to untreated plants (Table 2). Moreover, a non significant (P>0.05) increment in number
of leaves was elicited with most treatments of plant residues.

Nematode parameters

Incorporation of soil with all tested rates of plant residues revealed a significant
(P>0.05) suppression in nematode population/250g soil and final nematode population
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Table 2: Impact of dried plant residues on plant growth attributes of eggplant infected with Meloidogyne incognita under
greenhouse conditions.

Treatments Rate Length (cm) Plant Inc.%.  Fresh Weight (g) Total Inc./Dec. Shoot Inc.% No. of
(9) Length Plant % Dry W. Leaves
FwW 9
Shoot Root Shoot Root
Rice straw 5 343a-c 242ad 585 21.1 8.la 35ad 116 46.8 16a 100 5.0ab
10 33.0ad 287ab 61.7 27.7 7.5ab 31bg 106 342 1l5a 875 4.7ab
15 35.0ab 23.1a-e 581 20.3 7.0 a-c 3.3bf 103 304 15a 875 42ab
Pomegranate peel 5 29.8 c-e 25.0a-d 54.8 135 5.3 c-f 34ae 87 10.1 llac 375 40b
10 30.8b-e 263ad 57.1 18.2 5.4 c-f 26cg 80 1.3 llac 375 45ab
15 29.5de 29.8a 59.3 22.8 4.3 ef 2.1fg 6.4 -18.9 09bc 125 4.2ab
Cucumber leaf 5 345a-c 23.0ae 575 19.0 6.4 a-d 3.8a-c 102 29.1 13ac 625 45ab
10 34.8 ab 21.2b-e 56.0 16.0 6.7 a-d 4.1ab 108  36.7 16a 100 5.0ab
15 35.8a 26.8a-d 62.6 29.6 6.8 a-c 38ac 106 342 16a 100 5.0ab
Cabbage leaf 5 36.0a 205c-e 565 17.0 7.2ab 28cg 100 26.6 15a 875 4.7ab
10 35.3ab 23.2a-e 585 21.1 6.8 a-c 3.3bf 101 27.8 1.4ab 75.0 53a
15 322a-e 278ac 600 24.2 7.4 ab 46a 120 519 l4ab 750 5.0ab
Potato peel 5 32.0 a-e  18.8de 50.8 5.2 6.1 b-e 199 8.0 1.3 llac 375 4.2 ab
10 34.3 a-c 153¢€ 49.6 2.7 6.8 a-c 22eg 90 13.9 15a 875 5.0.ab
15 341a-d 21.0b-e 551 14.1 5.8 b-e 31b-g 89 12.7 13ac 625 52a
Oxamyl 28.1e 241ad 522 8.1 39f 24d-g 6.3 -20.3 l4ab 750 42ab
Nematode only (N) 28.5de 19.8c-e 483 - 5.0 d-f 29b-g 7.9 - 08¢ - 45ab
LSD 4.8 8.0 12.8 - 1.8 1.3 3.1 - 0.5 - 1.3

The value presented is the average of four repeated measurements.
In each column, the means that shared the same letter (s) did not show a significant difference at P<0.05 based on Duncan's multiple-range test.
N=1000 eggs of M. incognita.
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being dried cabbage as well as cucumber leaves and pomegranate peels the best mainly
at higher rate (15g/pot) recording reproduction factor equal to 0.02, 0.14 and 0.42,
respectively (Table 3). A non-significant reduction in number of females, number of
galls was exhibited with most treatments, being cucumber leaves and pomegranate and
potato peels the best at higher rate (15g/pot). Similar trend was noticed with number of
egg masses. It is worth noting that although rice straw was found to act as plant growth
promoter, eggplant roots sustained high number of galls and egg masses over control
plants (Table 3).

Impact of two types of compost on eggplant growth and Meloidogyne incognita
reproduction under greenhouse conditions.

Plant growth attributes

Data in Table (4) represent the effect of soil amended with plant and mixed compost, at
four rates, on plant growth attributes of eggplant cv. Black king infected with M.
incognita under greenhouse conditions. The root-knot nematode, M. incognita infection
caused a substantial decrease in plant growth parameters, resulting in a reduction of
30.6% in plant length and 23.7% in total plant fresh weight. Results indicated that at all
tested rates, the addition of compost led to a significant (P>0.05) increase in eggplant
shoot length. However, when mixed compost was applied at a higher rate (20g/pot), no
significant difference was observed compared to control plants. The maximum
increment in whole plant length was recorded with plant and mixed compost at a rate of
10g/pot, with a percentage increase of 22.7 and 19.0%, respectively. Furthermore, the
addition of mixed compost at lower rates (5g/pot and 10g/pot) resulted in a significant
improvement in shoot weight, with an increase in total plant fresh weight of 28.2 and
26.8%, respectively. However, plant compost applied at a rate of 15g/pot showed the
highest percentage increase in total plant fresh weight (30.9%). Additionally, the
chemical nematicide, oxamyl had a significant effect on eggplant growth. It led to a
significant increment in shoot length and fresh weight, recording the highest percentage
of increase in plant length (50%) and whole fresh weight (38%) compared to the two
types of compost. However, it is worth noting that among the observed data, shoot dry
weights of eggplant were not significantly increased compared to the negative control.

Nematode parameters

Incorporation of soil with all tested rates of plant and mixed compost significantly
suppressed nematode population within soil and root with different magnitudes
compared to untreated plants (Table 5). Oxamyl proved to be the superior one. A
significant (P>0.05) reduction in number of juveniles (J2s) /2509 soil was recorded by
all treatments compared to control. The highest reduction was indicated with higher
rates (15 and 20g/pot) of both types of compost. Moreover, soil incorporated with
mixed compost showed better performance in suppressing number of females, galls and
egg masses than plant compost mainly at the rates of 15 and 20g/pot. Irrespective to
oxamyl, the highest reduction in number of galls and egg masses was elicited by mixed
compost at higher rate 20g/pot scoring 2.0 and 3.6 in root gall index and 0.5 and 2.5 in
egg mass index compared to untreated plants (4.5 and 3.7), respectively. Number of
eggs/single egg mass showed insignificant fluctuations compared to untreated plants. It
is worth noting that the nematicidal potential was directly proportional to the rate of the
compost, i.e., the higher the rate the greater the nematicidal potential and vice-versa.
However, no significant differences were recorded among tested rates.
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Table 3: Impact of dried plant residues on population of Meloidogyne incognita infecting eggplant under greenhouse conditions.

Treatments Rate No. of No. of Final Red.% RF No. of Galls No. of
(9) juveniles/ 2509 Females population Egg masses
Rice straw 5 216.6 de 112.0a 806.0 58.8 0.80 102.2 ab 94.3a
10 245.0 cd 81.7 ad 869.0 55.6 0.86 74.5 a-d 77.8 ab
15 225.0d 91.0 a-c 815.5 58.3 0.81 94.0 a-c 80.0 ab
Pomegranate peel 5 120.0 d-g 40.5 c-f 427.0 78.2 0.42 423 c-f 35.0 b-d
10 196.6 de 24.0 ef 654.0 66.6 0.64 245 d-f 20.5cd
15 130.0 d-f 16.5 ef 432.7 77.9 0.43 16.0 ef 13.8 cd
Cucumber leaf 5 90.0 e-g 101.5ab 400.0 79.6 0.39 109.3 a 95.0a
10 65.0 fg 55.5 b-e 263.5 86.5 0.26 52.5 b-f 51.8 a-c
15 40.0 fg 14.2 ef 143.2 92.7 0.14 14.3 ef 11.8 cd
Cabbage leaf 5 150.0 d-f 20.7 ef 501.5 74.4 0.49 20.5 ef 19.3 cd
10 200.0 de 23.7 ef 664.7 66.0 0.66 23.8 d-f 23.3cd
15 0.0g 28.2d-f 28.5 98.5 0.02 29.0 d-f 26.0 cd
Potato peel 5 155 d-f 89.0 a-c 588.0 69.9 0.58 88.8 a-C 81.3ab
10 365.6 bc 59.0 a-e 1231.0 37.1 1.19 58.5 a-e 50.0 a-c
15 4100b 24.5 ef 1337.2 31.6 1.27 24.0 d-f 22.8 cd
Oxamyl 0.0g 0.0f 0.0 100.0  0.00 0.0f 0.0d
Nematode only (N) 600.0 a 33.0d-f 1956.0 - 1.95 35.d-f 30.0 cd
LSD 127.4 54.0 427.4 - 0.42 53.2 47.8

The value presented is the average of four repeated measurements. In each column, the means that shared the same letter (s) did not show a significant
difference at P<0.05 based on Duncan's multiple-range test.N=1000 eggs of M. incognita. *RF= Reproduction factor, Pf= Final population, Pi= Initial population.
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Table 4: Impact of plant and mixed compost on plant growth attributes of eggplant infected with Meloidogyne incognita under

greenhouse conditions.

Treatments Rate Length Total Inc.% Plant Fresh Weight Total Inc.% Shoot Inc.%
) Plant Plant Dry Wt.
Shoot Root Length Shoot Root F.Wt. ()
(cm) ()
Mixed compost 5 28.0b 309a-c 58.9 164 6.8ab 2.2 ab 9.0 26.8 1.8ab 20.0
10 275b 32.8a-c 60.2 190 6.7ab 2.4ab 9.1 28.2 16cd 6.7
15 26.9b 3l0a-c 57.9 144  57hbc 29a 8.6 211 16d 6.7
20 226c 3llac 53.7 6.1 5.0 bc 1.7b 6.7 4.2 16cd 6.7
Plant compost 5 268b 25.0c 51.8 2.4 5.5bc 2.1ab 7.6 7.0 1.6 b-d 6.7
10 284b 338a-c 62.1 227 55hc 2.8a 8.2 155 18a-c 20.0
15 289ab 29.6a-c 58.5 156 6.5ab 29a 9.3 30.9 19a 26.7
20 283b 26.3c 54.6 7.9 4.5 be 2.0ab 6.5 7.0 15d -
Oxamyl 319a 44.1ab 75.9 500 8.0a 2.0ab 9.8 38.0 1.7 ad 13.3
Nematode only (N) 21.4c  29.3bc 50.6 - 44c 29a 7.1 - 15d -
Healthy plant 285ab 44.4a 72.9 441 6.7ab 2.6 ab 9.3 30.9 1.8 a-d 20.0
LSD 3.4 15 18.4 - 2.2 1.0 3.2 - 0.3 -

The value presented is the average of four repeated measurements.

In each column, the means that shared the same letter (s) did not show a significant difference at P<0.05 based on Duncan's multiple-range test.

N=1000 eggs of M. incognita.
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Table 5. Impact of plant and mixed compost on population of Meloidogyne incognita infecting eggplant under greenhouse conditions.

Treatments Rate  No. of No. of Females  Final Red. RF* No. of RGI**  No. of El***
()  juveniles/ eqggs / nematode % (PfIPI) galls eqg
250g soil single egg population masses
mass
Mixed compost 5 4425hb 234.0a-c 101.2a 8619.5 bc 38.2 8.6hbc 116.0a 4.7 a 29.0b-d 32 ab
10 262.5cd 161.0c 92.2 ab 6184.3 b-d 55,6 6.2b-d 109.3a 46ab 32.3bc 3.6 a
15 227.5cd 246.0 ab 31.2de 4059.5 de 709 4.0de 44.7b 37¢c 14.7¢e 25¢
20 182.5d 306.0a 42.0 de  4835.3cd 653 4.8cd 46.6 b 36¢c 143 e 2.6 bc
Plant compost 5 31.00c 280.0a 58.2b-d  8084.6 b-d 420 80b-d 67.0b 42ac 243b-e 3.2ab
10 3125¢c 229.0a-c  66.2a-d 9370.3Db 328 9.4b 69.0b 40bc 35.0ab 3.7a
15 3025¢c 185.0bc 48.5 cd 5406.0 b-d 612 54b-d 69.6h. 42a-c 230c-e 3.0 a-c
20 222.5cd 230.0a-c 84.7a-c  5601.0 b-d 598 5.6b-d 585b 45ab  20.5de 35a
Oxamyl 0.0e 0.0d 8.0e 80e 99.9 0.0e 7.7c 2.0d 0.7f 05d
Nematode only (N) 652.5a 265 ab 96.0a 13944.0a - 14 a 1125a 4.5ab 43.7 a 3.7a
LSD 109.6 83.5 375 4121.6 - 4.1 32.3 0.7 111 0.7

The value presented is the average of four repeated measurements. In each column, the means that shared the same letter (s) did not show a significant
difference at P<0.05 based on Duncan's multiple-range test.
N=1000 eggs of M. incognita. *RF= Reproduction factor = Pf= Final population, Pi=Initial population**RGI= Root gall index, ***El= egg masses index.
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NPK contents

The concentrations of N, P and K in dried leaves of eggplant infected with root-knot
nematode, M. incognita and treated with two types of compost are documented (Table
6). Next to oxamyl, mixed compost caused the highest percentage of increase in N, P
and K with values of 15.8, 18.0 and 15.2 %, respectively, followed by plant compost
with values of 15.1, 17.1 and 14.9 %, at the rates of 20g, respectively (Fig. 1 A).

Table 6: Effect of two types of compost on chemical constituents of eggplant infected
with root-knot nematode, Meloidogyne incognita under greenhouse conditions.

Treatments Rate % Chlorophyll (mg/g)
(9) N P K Chl. A chl. B Chl. A+B
Mixed compost 5 3.01h 0.34i 2.67h 0.771i 0.49i 1.26 h
10 319e 036f 283e 0.81f 0.54 f 1.36e
15 3.23d 0.36e 2.89d 0.82¢e 0.56¢e 1.39d
20 3.30b 0.37c 295¢c 0.85c 0.59¢c 1.43 bc
Plant compost 5 2931 0.33] 2.611i 0.75] 0.47] 1221
10 3.08¢ 0.34h 2.74¢ 0.79h 0.51h 1309
15 3.13f 0.35¢g 2.79f 0.80¢g 0.524¢g 1.32f
20 328c 037d 294c 0.84d 0.58d 142¢c
Oxamyl 331b 0.38b 298b 0.85b 0.59b 144 b
Nematode only (N) 2.85] 0.32k 2.56 0.73 k 0.44 k 1171
Healthy plant 3.37a 0.38a 3.04 a 0.86a 0.61a 147 a
LSD 0.02 0.002 0.02 0.002 0.02 0.022

The value presented is the average of four repeated measurements.

In each column, the means that shared the same letter (s) did not show a significant difference at P<0.05
based on Duncan's multiple-range test. N=1000 eggs of M. incognita. N=Nitrogen; P=Phosphorus;
K=Potassium.

Chlorophyll Content

Photosynthetic pigments were significantly increased with soil amended with compost
(Table 6). The highest percentage of increase in chlorophyll was more pronounced in
chlorophyll B, at the rate of 20g /pot recording 32.1 and 31.0% in mixed and plant
compost, respectively. Similarly, the highest percentage of increase in chlorophyll A+B
was recorded with mixed compost (22.2%) followed by plant compost (21.5%) at the
aforementioned rate. (Fig.1B).

DISCUSSION

Organic soil amendments such as postharvest plants, decomposed materials (compost),
vermicompost, animal and green manure, are considered sustainable to the environment
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Figure 1: Impact of two types of compost on NPK and chlorophyll content in dried
leaves of eggplant infected with Meloidogyne incognita. A=NPK; B-Chlorophyll.

as they have many beneficial effects on soil properties, and crop productivity (Xiaodan
et al., 2020). Organic amendments are also suggested as a promising tool for the
management of plant-parasitic nematodes (Bailey and Lazarovits, 2003; El-Deriny et
al., 2020). The effectiveness of dried plant residues and compost in the suppression of
root-knot nematodes, Meloidogyne spp., and enhancement of plant growth attributes is
well documented (PiedraBuena et al., 2006; Mostafa et al., 2016; Ibrahim et al., 2018;
Alam and EI-Nuby, 2019; Abd-EI-Khair and EI-Nagdi, 2021).

In the current study, at all tested rates of plant residues, soil incorporated with rice
straw and dried cabbage leaves performed the best and significantly (P>0.05) improved
shoot length, fresh and dry shoot weights compared to untreated plants. It has been
reported that straw incorporation has significant beneficial effects on crop yields, soil
properties and nutrients (Zhang et al., 2016, 2018; Zhao et al., 2019).

Regarding cabbage leaves, the present results agreed with Das et al. (2022) who
demonstrated that the individual application of crushed cabbage leaves produced
significantly better growth, yield and reproductive parameters in brinjal infected with
M.javanica than control, in pot and field experiments. However, our results contradict
with the findings of Youssef and Lashein (2013) who reported that cabbage leaves did
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not enhance plant growth parameters of tomato infected with M.incognita due to the
immediate phytotoxicity exerted by the brassica.

A significant augmentation in plant growth such as shoot length, fresh and dry shoot
weights was also recorded with dried cucumber leaves at the rate of 10 and 15g/pot.
Dried plant residues are an essential source of carbon and also provide valuable
nutrients like nitrogen, playing a crucial role in replenishing soil organic matter and
supporting cultivation. (Davidson and Ackerman, 1993; Cheneby et al., 2010).

In addition, incorporation of soil with all tested rates of plant residues revealed a
significant (P>0.05) suppression in nematode population/250g soil and final nematode
population being dried cabbage mainly at higher rate (15g/pot) the best effect. These
results are in accordance with those reported by a number of researchers (Zasada and
Ferris, 2004; Youssef and Lashein, 2013; EI-Nagdi and Youssef, 2019; Das et al.,
2022). Brassicas are known to contain glucosinolates (GSL) (Martinez-Ballesta et al.
2013). When cells are damaged, glucosinolates (GSL) are released into the cytoplasm
and transformed into toxic isothiocyanates (ITC) through enzymatic hydrolysis by
myrosinase. These ITCs are known to be harmful to root-knot nematodes (RKNSs) and
other soil-borne diseases (Lazzeri et al., 2009). The profiles of GSL vary among plant
species and cultivars, and their ITC derivatives also differ in toxicity to nematodes
(Zasada and Ferris, 2004). Moreover, enzymatic conversion of GSL to ITC is
temperature-dependent (Lazzeri et al., 2009) therefore, the effect of cabbage on PPNs
could be inconsistent.

Several studies have already reported that not all types of organic amendments are
beneficial in the suppression of root-knot nematodes (Bulluck et al., 2002). Application
of rice straw at all tested rates (5, 10 and 15g/pot) significantly increased plant growth
attributes although eggplant roots were found to support gall formation and egg masses
compared to untreated plants which could be attributed to the usage of tested low rates
15¢/800g soil. Hence, Maareg et al. (2008) illustrated that gall formation by M.
javanica was obviously minimized (81.9%) by the introduction of amount of rice straw
reached 30 g kg 2.

Soil incorporated with dried cucumber leaves and pomegranate and potato peels at the
higher rate (15g/pot) exhibited the best result in reducing number of galls and egg
masses, even no significant differences compared to untreated plants. Several
pharmacological activities including the antioxidant, antiwrinkle, antimicrobial, etc.
potentials have been reported with cucumber plant (Mukherjee, 2013). Cucumber
leaves were found to possess several bioactive compounds, of these cucurbitacins
(group of triterpenoid substances) which are well-known for their bitterness and
toxicity, anti-cancer, biological and antimicrobial activities (Olennikov and
Kashchenko, 2023). Some studies have reported the presence of flavonoids i.e
flavone C-glycosides, C-glycosyl flavonoid phytoalexins and acylated flavones in
cucumber leaves (McNally et al., 2003; Olennikov and Kashchenko, 2023)

Potato and pomegranate peels are cheap and begnin selection that can be used as soil
amendment in M. incognita infested fields to significantly boost plant growth and crop
yield, reduce reliance on mineral fertilizer and mitigate the environmental
consequences of inappropriate waste disposal problems (Fabiyi, 2022). Powder
amendment of pomegranate peel exhibited a phytotoxicity compared to the untreated
plants (Regaieg et al., 2017) which support the present findings and recorded the
reduction in number of galls, egg masses and M. javanica nematode reproduction rate
in tomato.

The effectiveness of composted agricultural wastes in the suppression of root-knot
nematodes and improvement of plant growth parameters is well documented (Nico et
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al., 2004; Leroy et al., 2007; Cayuela et al., 2008; Abou EIl Atta et al. 2012). The
suppression varies depending upon nematode species and type of compost. In the
current study, results indicated that at all tested rates, the addition of two types of
compost led to a significant (P>0.05) increase in eggplant shoot length. The addition
of mixed compost (rice straw +animal manure) at lower rates (5g/pot and 10g/pot)
resulted in a significant improvement in shoot weight better than plant compost
(medicinal and aromatic plants). Moreover, soil incorporated with mixed compost
showed better performance in suppressing number of females, galls and egg masses
than plant compost particularly at the rates of 15 and 20g/pot. Application of rice straw
compost in faba bean rhizosphere resulted in reducing root-knot nematode population
by 74.9% (AbdelAzzez and Tewfike, 2014). Whereas, Al-Hendy et al. (2021) illustrated
that single application of animal compost was the highest effective one in reducing M.
incognita parameters especially at the rate of 10g/pot, followed by maize wood
compost, plant compost and rice straw compost. Another study indicated that the
highest increase in all growth characteristics of tomato infected with M.javanica was
recorded with lower levels of mixed compost compared with the control plants (Bakr
et al., 2022). Several mechanisms contribute to the suppressive effect, including the
decomposition of compost into soil, ammonia production, stimulation of soil microbial
biomass, and release of biocidal substances with nematicide activity (Oka and
Yermiyahu, 2002).

The effectiveness of organic amendments depends directly on nitrogen content and
inversely on C/N ratio. Fertilizers with high nitrogen content and narrower C/N ratio
are more effective than those with low values and broader ratio. C/N ratio of 15-20 is
the optimal to the soil microorganisms (Mian and Rodriguez-Kabana, 1982; Sideman
et al., 2013; Osunlola and Fawole, 2015). In the present study, analyses of plant and
mixed compost revealed a narrower C/N ratio scoring 17.4 and 15.1, respectively.
whereas total nitrogen and carbon reached 0.83; 1.35 and 14.46; 20.41, respectively.

It was noticeable that mixed compost caused the highest percentage of increase in N, P
and K and the photosynthesis pigments chlorophyll A+B compared to untreated plants.
This result is in accordance with Bakr et al. (2022) who recorded the potential of
different compost types in enhancement of physiological, biochemical parameters in
eggplant infected with M. javanica.

Results of the current study indicated that the tested dried plant residues as well as two
types of compost exhibited a considerable nematicidal activity against root-knot
nematode, M. incognita and in most treatments significantly increased plant growth
attributes due to releasing of available nutrients and some several toxic compounds such
as ammonia, organic acids fatty acids, chitin, release of plant-specific toxins etc.

CONCLUSION

The current results suggest the practical role of dried plant residues and composted
materials in enhancing plant growth, alleviating soil M. incognita root—knot nematode
population and boosting chemical constituents in eggplants under nematode stress.
Composting materials would be an efficient and suitable solution of discarding plant
residues and polluting from by-products of agro-industry and appear as promising
ecological alternative to conventional inorganic fertilizers. However, further studies are
needed under greenhouse and field conditions.
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