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ABSTRACT

Nine medicinal and aromatic plants viz., santonia, Artemisia cinae;
neem, Azadirachta indica, calotropis, Calotropis procera, stramonium, Datura
stramonium ;eucalyptus, Eucalyptus giobulus; melia, Melia azedarach; hamd,
Mesembryanthemum forsskalle; geranium, Pelargonium graveolens; schinus,
Schinus terebinthifolius were evaluated as botanical organic soil amendments
against root-knot nematode, Meloidogyne incognita activity in natural and
sterilized sofls on eggplant under greenhouse conditions. All of botanical
organic amendments satisfactory reduced (p<0.01) the total number of galls,
females and egg-laying females as wefl as the total number of nematodes in
eggplant roots compared with non treated check. Pots receiving hamd,
schinus and stramonium performed the best minimizing females number with
percentage of redaction 7.9, 95.5 and 94.6% respectively in sterilized soil
compaired with Mocap {99.1%). While, powder of geranium, neem, calotopis
and eucalyptus had comparatively lower effects. In non sterilized soil the best
reduction in galls number induced by nematode infection performed with
santonia (9), hamd (13), and neem (30.5) compared with Mocap (7) and
untreated check (700.0 galis).therefore, the best minimizing female number
was recorded when pots received these materials. The best of the
percentage of female reduction were 98.8, 98.6 and 97.8 for hamd, santonia
and schinus respectively compared with Mocap (99.7). While, powder of
calotopis, eucalyptus, neem and geranium had comparatively lower effects.
In sterilized soil, nematodes multiplied greater on eggplant than in natural
one. The plant growth of eggplant as measured by length of shoot and root
and weight of fresh and dry shoot and number of leaves showed an
improvement over healthy plant in some treatment. As results, there was a
positive reaction, in most cases, between botanical soill amendments
treatment and plant growth.

Keywords: eggplant, medicinal and aromatic plants, Meloidogyne incognita,
natural soil, sterilized soil, soil amendments.

INTRODUCTION

Root-knot nematode, Meloidogyne spp. are major pests of economic
plants. Throughout the world, root-knot nematode causes an average annual
yield losses. Several control measures are employed to suppress this pest in
infested areas. Chemicals include fumigants and non-fumigants are the most
common methods used to suppress rcot-knot nematodes (Walker and
Wachtel, 1988; Lamberti et al, 2000). Since, the ferequently use of
nematicides were expensive and highly toxic and of harmful effects on health,
efforts are needed to develop alternative nematode management strategies,



Amin, AW. et al.

effective, safe and low coast methods of control. Many plants are known to
have nematicidal effect against plant parasitic nematodes when they are
used as botanical soil amendments or plant extracts. There are many reports
for using of plant parts as organic amendments for the control of nematodes
{Amin and Youssif, 1997 and 1998; Rao et al.,19396; Youssif and Amin 1997
and Ismail 1998). Other investigators are used the plant as extracts or oils
(Khurma et al., 1997; Nagesh ef al., 1997 and Abbott et al., 1998). In the
present study, the evaluation of nine medicinat and aromatic plants compared
with Mocap (10 G) on reproduction and development of Meloidogyne
incognita (Kofoid&White)Chitwood were studied in non sterelized and
sterelized soils.

MATERIALS AND METHODS

One-month eggplant seedlings, Solanum melongena c¢v. Long
Purble were implanted in 15 cm diam., clay pots. Pots were arranged in the
greenhouse into two groups according to the soil type condition; sterilized soil
(autoclaved at 121° atmospheric pressure for 30 min.), and 2™ group was
natural soil (free of any parasitic nematodes} and non-sterilized.

Nine aromatic and medicinal plants were air-dried and ground. These
plant species were Santonia, Artemisia cinae, neem, Azadirachta indica,
cactropis, Calotropis procera, stramonium, Datura stramonium, eucalyptus,
Eucalyptus globulus, melia, Melia azedarach, hamd, Mesembryanthemum
forsskalie, geranium, Pelargonium graveolens, schinus, Schinus
terebinthifolius. Five gram per pot ground plant were throughly mixed with the
soil seven days before nematode inoculation. Each pot was inoculated with
1000 infective stages of Meloidogyne incognita. Un-inoculated - untreated
four pots were served as a healthy plant and other four pots inoculated-
untreated served as a nematode control. There were four replicates of each
treatment. The 2xperiment was repeated twice for two soil conditions. The
pots were arranged in a completely randomized design in a greenhouse at
30+5C°. The pots were watered daily. After six weeks of nematodes
inoculation, eggplant plants were carefully uprooted and nematodes in roots
were counted by staining the roots in a Jactophenol-acid Fuchsin solution for
2-3 minutes and cleared in pure lacto-phenol (Franklin, 1949). The number of
galls, females and egg-masses were examined and calculated under
stereomicroscope. The total number of non-parasitic and parasitic nematodes
in soil were extracted by sieving method followed by Baermann tray
technique and counted. Length and weight of shoots and roots, shoot dry
weight and number of jeaves were recorded. Data was statisticaly analyzed
using New Least Significant Difference (New LSD).

RESULTS

Data represented in Tables 1 and 2 showed that all tested botanical
soil amendements , hamd, stramonium (leaves and seeds), schinus, neem,
santonia, calotropis, melia, eucalyptus and geranium had highly segnificant
reduction in root-knot nematode popufation on eggplant in both soil
conditions.
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Table 1: Effect of certain botanical soil amendments in controlling Mefoidogyne incogniia on eggplant implanted in

sterllized soil.

No cmvrmoermnnen N0 Nematodes inroot
Treatments Nemnl;)dcs No.Galls | immature | Egg- ) Egpslegg- | Total Total No. RF* No free
in soit stnges Females masses s Nematodes living
& j ) €8BS nematodes

Artemisia cinae 28.8 935 84.0 815 4.5 65.5] 22598 6.3 1 0.20 562.5
Azadiracita indica 30.0 144.5 86.5 1335 | 94.5 0| 67095 2500 | 0.25] 417.5
Calotropis procera 21,3 144.5 89.0 119.5 81.5 431 ] 36156 2298 | 0.2} 647.5
Datura stramoninm 0.0 431 3.0 5.8 225 26.0 585.0 66.8 | 0.07 241.3
Datura strantonivm™ 146.3 201.0 146.0 198.0 145.0 258 | 31410 490.3 | 049 551.3
Encalyplus globuius 86.3 [67.0 148.0 40| 790 433 | 34207 1483 | 0.35| 953.8
Melia azedarach 168.8 126.0 103.0 75.5 | 49.5 40| 20295 14731 0.35| 1895.0
Measembryanthentin 5.0 27.0 300 o| 110 130 1430 790 | 008| 13600
Sforsskalei

Pelargoniwis 1475 | 1720 00| 1420|570 505 | 28785 4190 | 042 o025
graveolens

Schimus 115.0 53.0 51.0 00| 240 45.8 | 1099.2 1960 [ 0.20] 1975
terebinthifolius

Mocap (10G) 325 14.0 9.0) 6.0 10 105 35 | 475| 005| 2688
:z‘:"’;‘:}:‘)"’d plants 6089.0 829.0 280.0 | 66RO | 357.0 196.8 | 70257.6 70460 | 705 20413

O R
New LSD (p < 0.05) 342.8 64.5 50.1 584 66.1 22.2
New LSD (p <0.61) 460.5 460.5 614 74.5] 888 298
* AF{Rate ol buitd up) = P final lation) 4 = seeds

Pi (Nematode initial population)
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Tahle 2: Effect of certain botanical soil amendments in controlling Meloidogyne incognita on sggplant implanted in natural
soll (non sterllized).

**RF (Rate (;I‘ build up) = Pl (Nematode {inal population)

Pi (Nematode initial population)

No. VPR SO No.Nematodesinroot TowiNo. | pe. | Mofre

Treatments Nematodes 0.Galls | immature Egg- Eggs/egg Total Nematode living

In soll “!ﬂ" Femalos | & sses ' -mass eggs matodes nematodes
Artemisia cinae 20.0 9.0 5.5 8.0 2.5 19.3 48.3 33.5] 0.03 353.8
Azadirachia indica 8.8 30.5 19.0 19.5 10.5 33.5 351.8 47.3 | 0.05 293.8
Calotropis procera 30.0 100.5 63.5 100.5 60.8 46.0 2796.8 1945 | 0.19 283.8
Dalura stramonium 13.8 41.0 .5 17.0 11.0 16.3 179.3 62.3] 0.06 322.5
Datura stramoniurm’ 25.0 128.5 107.5 93.5 60.0 27.5 1650.0 226.0 | 023 231.3
Eucalyptus globulus 58.8 87.5 80.0 72.5 34.0 26.0 884.0 211.3 | 0.21 318.8
Melia azedarach 43.8 82.0 53.5 67.0 3.0 25.8 851.4 164.3§ 0.18 526.3
Mesembryanthemum
torsskalei 0.0 13.0 16,0 7.0 1.0 4.5 4.5 23.0| 0.02 757.5
Pelargonium
graveolans 93.8 92.0 95.0 63,5 8.5 27.0 229.5 25231 0.25 176.3
Schinus
terebinthifolius 26.3 47.0 52.0 125 7.0 13.8 96.6 90.8 | 0.09 666.3
Mocap (10G} 0.0 7.0 6.0 2.0 1.0 3.0 3.0 8.0 | 0.01 200.0
:’t‘:‘;]";i:;"d plants 47620 )  700.0 2540 | 577.0| 341.0| 1195 407495| 5593.0] 553{ 38275
New LSD {p $ 0.05) 338.9 52.7 416 45,1 16.0 8.5
New LSD (p s 0.01) 455.2 70.8 55.8 606 | 215 11.5

*+ Seeds
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On the other hand, in sterilized soil, pots received hamd, stramonium or
schinus were highly significant reduced the number of galls, females, egg-
masses, total number of nematodes and rate of build up followed by neem
and santonia. Population of nematodes multiplied greater in sterilized soil
than non sterilized one (Fig.3). '

Regarding data in Table 1 , cbviously that all treatments caused
highly significant reduction in galls number induced by nematode infection.
Best reduction was performed with hamd (27.0) , stramonium leaves (43.3)
and schinus (53.0) compard with Mocap (14.0) and untreated check (829.0).
Therefore , pots receiving hamd , stramonium or schinus performed the best
minimizing females number with percentage of redaction 97.9 , 94.6 and 95.5
respectively in sterilized soil. Similar trend was noticed with egg-masses, total
nematodes and rate of build up (Fig. 1). While, powder of geranium, neem,
calotopis and eucalyptus had comparatively lower effects.

In natural soil (non-sterilized), hamd, santonia, and neem caused
highly significant reduction in gall, females, egg-masses numbers and rate of
build up of root-knot nematode population on eggplant. Best reduction in galls
number induced by nematode infection performed with santonia (9), hamd
{13), and neem (30.5) compared with Mocap (7) and untreated check (700
galls). Therefor, the best minimizing female number was recorded when pots
received these materials with percentage of female reduction (88.8), (98.6)
and (96.6) respectively compared with Mocap (99.7) Fig. 2.

Fig 1: Effect of botaniml soillmendmenu on the rerduction of females and sgy-masses of
Meloidogyne incognitaon eggplant implanted In sterifized soil.
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Similar trend was noticed with egg-masses, total number of
nematodes and rate of build up. While, powder of calotopis, eucalyptus,
neem and geranium had comparatively lower effects. In both soil condition,
it's clearly noticed that, hamd had not effected in decreasing free living
nematodes in soil while, other materials did. However, pots received santonia
showed better results over healthy plants in fresh weight, number of leaves
and root length folowed by neem, stramonium and calotopis in both soil
conditions {Tables 3 and 4).
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Fig. 2: Effect of cerain botanical soil amendments on reduction of femal and egg-masses of Meioidogyne

incognitaon eggptant implanted in non-sterilized (natural soll).
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Madicinal and aromatic plants

Fig.3 : Effect of botanical soil amendments on Meloidogyne incognita rate of reproduction (RF)

on eggplant impilanted in two soil conditions.
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Table 3: Effect of certain botanical soil amendments on plant growth of eggplant seedling infecting with Meloidogyne
incognita implanted in sterilized soil.

Treatments Shoot Root
length Fresh weight | Dry weight | No. Leaves Length Fresh weight

Artemisia cinae 44.3 3.1 4.8 8.5 30.5 7.4
Azadirachla indica 40.5 27.0 3.8 7.0 25.3 5.8
Calotropis procera 41.8 26.8 34 8.3 2738 6.9
Dalura stramonium 38.8 22.9 34 7.5 22,0 3.9
Datura stramonium 39.3 20.3 2.3 7.3 233 3.1
Eucalyptus globulus 37.5 18.9 23 7.5 18.0 2.0
Melia azedarach 39.5 209 1.9 7.3 218 34
Mesembryanthemum forsskalei 39.8 16.0 2.0 6.0 18.5 2.5
Pelargonium graveolens 36.8 25.1 29 7.5 220 4.5
Schinus terebinthifolius 40.8 24.3 3.1 7.3 24.5 3.8
Mocap (10G) 36.0 4.5 3.1 8.0 21.3 4.1
Inoculated plants (Check) 39.0 15.1 35 7.3 16.8 1.9
Healthy plants 45.3 28.1 5.1 7.8 238 10.0
New LSD {p S 0.05) 5.3 7.7 1.6 N.S 4.3 36
New LSD {p £ 0.01) N.S 10.3 2.1 N.S 5.7 4.8

S00Z “19quWisAON ‘(L1) 0t “Ajuf) einosuel 19§ auby 1
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Table 4: Effect of certain botanical soil amendments on plant growth of eggplant seedling infecting with Meloidogyne Incognlta

implanted in natural soil (non sterilizedsci)l.

1839 MY ‘Unuy

Treaiments Shoot Root
length | Fresh weight | Dry weight No. Leaves Length Fresh weight

Artemisia cinae 47.8 35.1 4.9 9.5 35.8 10.3
Azadirachta indica 43.8 27.8 3.9 8.5 26.8 12.3
Calolropis procera 44.5 27.4 3.8 8.8 30.3 9.5
Datura stramonium 39.5 26.3 3.5 7.5 26.5 8.3
Datura stramonium 423 2186 2.6 8.0 24.3 4,0
Eucalyptus globulus 40.0 17.0 2.3 7.8 19.5 2.0
Melia azedarach 40.8 23.1 3.0 7.5 228 5.4
Masembryanthemum forsskalei 40.5 21.0 2.0 6.5 22.0 2.5
Pelargonium graveolens 425 26.5 38 8.8 22,5 6.1
Schinus terebinthifolius 44.3 24.3 34 7.8 24.8 7.8
Mocap {10G) 36.0 06.0 39 11.5 21.8 44
Inoculated plants (Check) 42.3 17.5 3.6 8.0 20.0 25
Healthy plants 46.3 31.5 54 9.3 30.3 10.0
New LSD {p £ 0.05) 5.1 03.0 1.3 2.4 4.5 6.6
New LSD (p s 0.01) 6.8 12.1 1.7 N.S 6.0 NS
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DISCUSSION

Non-chemical control measures were assessed under greenhouse
conditions to find out a practical solution for controlling the root-knot
nematode, Meloidogyne incognita infecting eggplant. Soil amended with
decomposable organic matter is recognized as most efficient method of
changing soil and rhizosphere environments thereby diversely affecting the
life cycle of nematodes and enabling the plant to resist attack of nematode
juveniles through better vigor and / or aitered root physiology.

We are focusing in this discussion on certain components of the
nematode integrated strategy including soil amended with organic manures
and some residues or fragments of certain medicinal and aromatic plants, in
relation to their efficancy in suppressing nematode activities and reproductive
potentiality under pot conditions .

In this study soil nematode populations generally, showed highly
significant downward trends at the end of trials in treatments containing
Meloidogyne incognita infecting eggplant. There were differences in gall
indices, numbers of egg-masses resulted from the tested materials in both
soil condition. Either there were significant differences in fresh and dry shoot
or fresh root weights due to the treatment effects.

Soils that suppress nematode multiplication usuaily contain range of
natural enemies, which attack their host at different stages in its life cycle.
Similar trends could be noticed after the decomposition of organic materials
in soil. Each may kill relatively few nematodes, but the combined effects of
several aspects of biological control agents may prevent nematode
population from increasing.

The decomposition of organic matter at the site of nematode
population is more effective as a control than partly or fully decomposed
material, thus our organic substances were incorporated into soil under
experimentation to decompose in nematode site. Our resulis indicate
significant increase in plant growth criteria and remarkable nematode
reduction in scil treatments amended with plant residues and organic
manures. Plant growth increase due to soil amendments is attributable not
only to controi root-knot but also to amount and speed of availabiiity of plant
nutrients.

[n some treatments the populations of free living nematode larvae
were always lower in certain amended than in non-amended soil, and were
correlated with decrease in the numbers of rooi-knot larvae in most
treatment.

The root-knot nematode, Meloidogyne incognita was controlled more
effectively and host plants were greater when hamd, stramonium, schinus
and santonia were applied as soil amendments than in the un-treated check.
Treatments containing Meloidogyne incognita and the previous materials
exhibited the lowest numbers of galls, egg-masses, females, and number of
eggs per egg-mass in the greenhouse tests. Soil amended with santonia,
schinus, hamd, and melia had resulted in a significant increase in shoot fresh
weight, root fresh weight and shoot dry weight compared with check.
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The application of the previous medicinal and aromatic plant parts
had resulted also in the best control of Meloidogyne incognita over all the
screened materials. The addition of certain plant fragments of well
documented and potent medicinal plants were found to be successful in
reducing nematode biological activities and improved plant vigorness i. e.
Azadirachta indica, Melia azedarach, Asparagas sp., Ricinus communis,
Lantana indica , and Eucalyptus restrate (Akhtar and Alam, 1989 ;
Montasser, 1891 (a,b), and Farahat et al., 1994). They proved the great
inhibitory effect of neem components on plant parasitic nematodes infecting
wide range of host plants. Azadirachtin, nimbidine and thiomemone, are the
major nematotoxic compounds that have been found in neem trees,
(Azadirachta indica and Melia azaderach).

Al-Mihanna et al. (1999) fund that the addition of dry leaves of
eucalyptus caused obvious reduction in wheat cyst nematode, Heterodera
avenae under field conditions. Many kinds of medicinal plants have been
reported in the Iterature possessing nematicidal properties against
pathogenic nematodes. These plants attracted the atiention of numerous
research workers to explore this area of interest. Ramakrishnan et al. {(1999)
found that the highest nematode monrtality (77.2%) was recorded by
Azadirachta indica followed by Melia azedarach (73.3%). Mortality increased
with increasing concentrations of plant exiracts and exposure time. Our
findings are in agreement with these results.

The majority of the tested plants has been found to possess
nematicidal substances that may be released in soil during degradation.
Sharma et al, (1985) stated that diy leaf powders of tagetes and neem
reduced population of Meloidogyne incognita and improved the growth
parameters of sunflower. The antagonistic action of the powder materials on
the nematode development and repreduction, revealed the beneficial impact
against the nenatode. Powders of lantana, tagetes, garlic, neem,
majoranum, eucalyptus, sea ambrosia, or asparagus achieved the best
results, while powders of artemisia, periwinkle, bitter jasmine, castor or,
rosemary had comparatively, lower effects. The great effect of these
materials were experimentally proved by many assumptions of numerous
investigators, El-Zawahry , 1994 ; Vats ef al 1995 ; El-Gonimy, 1996 ;
Mostafa , 1997 and El-Rab, 2000.

Our results clearly proved that addition of botanical amendments to
the soil reduced infestation level of Meloidogyne incognita in eggplant roots.
The application of farmyard manures appeared to hamper the development of
nematodes in the plant when they developed more slowly than in plants
grown in unamended pots.

The addition of organic materials to soil stimulates activity of
actinomycetes, algae, bacteria, fungi, microbivorous nematodes, and others
{Rodriguez—Kabana and Morgan-Jones, 1987). The deleterious effect on
plant—parasitic nematodes can be associated with the increased populations
of parasitic or antagonistic organisms as well as the accumulations of
decomposition products and microbial metabolites (Goodey et af ., 1983).

Additionally, organic residues have been associated with build up of
free—living nematodes in soil where nematophagous fungi were present, and
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high infection of free—living nematodes contributed to the control of plant-
parasitic nematodes (Esnard et af. , 1998).

As the organic matter decomposes in soil, saprophytic nematodes
increase rapidly subsisting on decomposition products and on associated
microorganisms. This rise in the saprophytic forms leads to subsequent
increase in the numbers of predators. When decomposition neared
completion, the availability of saprophytic nematodes decreases and the
predators may consume a large portion of parasitic forms and minimize their
inoculum in soil. Predacious fungi have been reported to decrease after
organic addition (Ragab et al . , 1973).

It was realized by (Badra, 1977) in his study that the incorporation of
soil organic amendments into soil undergoes a multitude of decomposition
processes initiated and continued by inhabitant soil micro—organisms. This
decomposition avail plants of abroad variety of macro — and micro—elements
released slowly at a rate that matches plant uptake

Fatty acids and phenol are the main substances included in or
formed by the decomposition of these materials. It was verified that fatty
acids and phenol had high nematicidal potency.

No doubt other nematicidal compounds could by partially involved in
nematotoxicity of organic amendments. Microbial activity on organic
substances liberates several gasses like ammonia. Ammonia is recognized
as a decomposition product and toxic tool of considerable magnitude in this
respect. Some studies gave few clues to the relationship between
metabolism of aromatic amino acids {phenyl-alanine and tyrosine) and rapid
synthesis of phenolics as induction of resistance in plants (Pegg and
Sequeira, 1968 ).

Finally, it could be summerized that one of the important points in
nematode control, the point refers to the understanding that botanical soil
amendments should be seen as replacements, effective, safe and lower
coast methods for control plant parasitc nematodes and decrease
nematicides treatments and maintain higher efficient nematode management
to integrate with other method.
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