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ABSTRACT : Water extracts of two medicinal plants namely :
the mint (Mentha microphylla) and - bolywormweod (Artemisia
santonicum) as well as kamphor leaf oil (Eucalyptus globolus) were
tested for controlling the root-knot nematode Meloidogyne javanica on
‘potato plants cv. Nicole under greenhouse condition during spring
“season 2002 and open field conditions during spring season 2003.
Results reveald that kamphor leaf oil and holywormwood extfract gave
the highest reduction in number of galls and nematode population
“and increased plant growth. While the least reduction of galling and
‘nematode population was. occurred with the mint treatment
increasing also the plant growth. Kamphor leaf oil greatly reduced
‘numbers of galls and nematode population with all tested
concentrations, but one concentration (1%) of kamphor leaf oil
impreved plant growth parameters, whereas the other concentrations
appeared to be highly toxic for plant growth. Vydate 10%G gave the
best results in this respect in comparison with all other treatments.

Key words: Medicinal, plants, leaf water extracts, essential oil, root-
knot nematode, Meloidogyne javanica, potato, cv. Nicola, Vydate
10% G.

INTRODUCTION sheep, avoid soil pollution with

chemicals, don’t have any

Several plants were  hazardous residual effects, safe and
recorded -as antagonistic for non toxic to plants, animals and
phytoparasitic nematodes. This human health, and very easly
practice has many advantages, i.e., apply. The inhibitory effect of
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kamphor on development and
reproduction of some nematode
species  root-knot  nematodes
Meloidogyne incognita  and
M javanica as well as the reniform
nematode Rotylenchulus reniformis
was demonstrated by many
investigators (Mani et al., 1986;
Akhtar and Alam, 19%9;
Montasser, 1991; Akhater and
Mahmood, 1993; El-Naggar ¢t «f.,
1993; Farahat ef al., 1994; Abadir
et al., 1996; Shawky-Samaa 2001;
“and Robin e¢f af., 2001; on the other
hand Shawky-Samaa 2001;
teported that kamphor Eucalypius
dry leaf implement gave very good
results in increase and improve the

yield of fruits of olive tree.

Whereas the use of mint either as
plant extract or intercropping plant
had been demonstrated to be
effective against root-knot
nematode reproduction, (Singh ef

al., 1955; lbrahim ef al., 1986
Mahmood e al., 1982; Bettini -

1993; and Ali e af, 1998).
- that holywormwood extract was
effective against root-knot
nematodes  M.incognita  and
Mjavanica. Ali et al., 1998. cited
that the effect of the nematicide
Vydate was significantly higher
than the effect of antagonistic
plants to reduce egg-masses on
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- tomato plants, also Shawky-Samaa

2001; reported that Vydate gave
significant  results to reduce
nematode reproduction and root
gall endix. This research aimed to
study the effect of some medicinal
plant extracts and essential oil, on
the root-knot nematode M javanica
and potato plant growth under

“greenhouse and field conditions.

MATERIALS AND
METHODS

1} Greenhouse Experiment:-

Two  medicinal  pinat

- extracts (holywormwood and mint)
-and essential oil (kamphor) were

tested for controlling the root-knot
nematode M.javainca parasitizing

. potato plants under greenhouse
-condition during spring season

2002. One sprout of potato tuber

¢v. Nicola was planted in 20cm
diam, clay pots containing mixture

Hammad-Eman 2003; demonestrated of clay and sand soils (2:1 w/w).

After two weeks, the potato
seedlings were inoculated with

13000 newly hatched juveniles (J2)

ot M javanica for each plant. Each
treatment was replicated three
times. All medicinal palnt extracts
and essential oil were added
weekly as soil drench at the
concentration of 1, 2 and 3% for
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kamphor leal” oil. while 2.4 and 6
gram by percentage 2. 4 and 0%

for mint extract and
holywormwood extract. All
amendments  were  added  alter
moculation direetly. Three

inoculated pots were left without

adding eny extracts and served as '

control. Pots were kept in
greenhouse  at  25+5°C in
randomized block design.  Fitty
days after inoculation. the plants

were  harvested. Data on  plant

growth, nematode population in the

soil and roots, and number of galls
were counted and recorded.

11) Open Field Experiment :-

A heavy infested sandy soil
area with M javanica was selected
to carry out this open field
experiment during spring season
2003 in Nobaria,  Behera
governorate.  The best medicinal
plant extract and essential oil were
added weekly as soil drench two
weeks atter planting [or three times
by concentratoin 1, 2 and 3% tor
holywormwood  extract,  whercas
0.25, 0.50 and 1.0% tor kamphor
leat” oil alone. Combination of
kamphor leat oil and
holywormwood  extract (1:1) as
well as one nematicide. oxamyl
Vydate 10%G by rate 0.25, 0.50.

" check.
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1.0 ¢ per plant were applied. ‘The
nematicide which was added: for
one’ time directly before plunting.
Three microplots were chosen for
cach treatment including the check
without  any'  addition. - - Taxh
microptot  includes  sixty  potawo
plant in three rotws, Each row was
treated by one concéntration. Three
months and  tweepty  days  after
planting. all plints  in  exch
microplot were harvested. and the -
number of juveniles in 250g - soil
was counted by ~means of
Qastenbrink  elutration  (Goody.

" 1963). The number of galls and

egg masses per rool and number of
eggs per egg mass were counted
for each treatment, and comparison
with the check. The root of cach
plant was stained in lactophenol
acid fuchsin (Goody, 1957). On the
other hand tuber yield was counted
and cajculated to compare with the.
Data  were  subjected to
statestical analvsis using I test and
means  wele  compound by
Dupcin’™s  mudtiple-runge st
{Duncen. 19353,

RESULTS AND
DISCUSSION

1) Greenhouse Experiment :-

Two  medicinal plant
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Extracts (holywormwood and
mint) and one leaf oil (kamphor)
were evaluated for their efficacy to
contro! M javanica on potato. Data
presented in Table (1) revealed that
the tested materials were effective
in reducing the nematode galling
on the root system and inhibited
the nematode reproduction on
potatos. The adversely effect of
such treatments was increased as
the dosage increased. The highest
concentration of kamphor leaf oil
extract was highly toxic for plant
growth, ( Table 2), generally
showed that kamphor gave the best
results when compared with other
treatments, the highest reduction in
root galling and juveniles in soil as
well as numbers of egg-masses per
root were associated  with
treatments of kamphor leaf oil
extract (Table 1). While moderate
reduction obtained with the plants
treated by holywormwood extract.
However  least reduction was
occurred with the treatment of mint
extract. Data in (Table 2) revealed
that the increment in fresh weight
of both shoot and root of potato
plants was varied greatly with the
type of  treatment. Such
improvement in the plant growth of
fresh weight was correlated
positively with the increase in
dosage of holywormwood extract.
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The least increment was noticed by
mint extract (Table 2).

1) Open Field Experiment :-
Data in (Table 3) show

results of the open field treatments
of the medicinal plant extract of

Artemisia and essential oil of
Fucelyptus  applied alone and
combined for controlling

M javanica on potato plants as
compared with the nematicide
Vydate 10%. Data revealed that all
treatments gave a positive effect in
suppressing root galls and egg
masses on the root system of
potato plants. Single application of
kamphor leaf oil extract gave the
highest reduction of root-galls,
egg-masses and number of
eggs/egg mass, followed by the
mixture of kamphor leaf oil and
holywormwoood  extracts  and
holywormwood alone. While the
nematicide Vydate gave best
results when compared with all
treatments in reducing the rate of
nematode reproduction. Data in
(Table 3) showed the effect of
kamphor  leaf oil and
holywormwood extract alone and
combired under field conditions. It
was found that there were many
defferences between field and
greenhouse applications.



Table (1): Effect of some medicinal plant extracts and essential oil as soil drench on the reproduction of the
root-knot nematode Meloidogyne javanica infected potato cv. Nicola during spring season 2002
under greenhouse conditions.

Treatments ~Amount ;  No.of Nematode population Nematode | Rate of
adﬁded gallsroot Juveniles Nematode No. of egg No. of ﬁnal_ nematode
% in soil/pot | developmental | masses/root | eggs-egg population 1'epr0du§t10n
T stages/root mass (Pf) (PIPI)
Eucalyptus ] 30D 80 21 BC 15 FG 50F 831 6.283
 globolus 2 OF 0 OF 0G 0G 0.00 0.00
(kamphor) 3 0F 0 OF 0G 0G 0.00 0.00
Artenisia 2 37CD 187 16 CD 51D 242 C 12545, 4.18}
sontonicum 4 18 E 160 6 EF 23 EF 220CD 5226 1,742
(holvwormwood) 6 12 E 60 SEF 14 FG 209 DE 2991, 0.997
| Mentha 2 119 B 820 34B 143 B 390 A 56624 18874
microphyila 4 68 C 440 27 BC . 69C 370 A 25997 8.665
(mlm) 6 41 CD 287 17CD . 65CD 360 A 23704 7.901
check 0 253 A 2533 148 A iS58 A 369A | 60983 20.327

$007 (€)°ON IE" 104 “say 1Sy [ Srz03v7Z

V Values in columns followed by the same letter(s) are not significantly different (P=0.03) accmduw 10
Duncan’s multiple-range test. :
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Table (2): Effect of some medicinal plant extracts and essential oil as soil
drench application on the growth of potato cv. Nicola infected with
the root-knot nematode Meloidogyne javanica during spring season
2002 under greenhouse condition.
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lant growth Amount Fresh weight in (g)
added Shoot Increase Root Increase
% % %

|_Treatments

Eucalyptus 1 33.67BC 65.61 2633 A 71.75

globolus 2 2633D 29.51 19.00 CDE 23.93

(kamphor) 3 00.00 F 00.00 00.00 G 00.00

Artemisia 2 2567D 1 26.26 1600F - 4.37

sontonicum 4 26.00D 27.88 18.33 DEF 19.56

(holywormwood) 6 27.00 CD 32.80 19.33-CDE 26.09

Mentha 2 32.00 BCD 57.40 18.33 CDEF 19.65

microphylla 4 34.67 AB 67.24 . 21.67 BC 41.35

(mint) 6 35.67 AB 75.45 24,00 AB 56.55
| Check 0 2033 E 0 - 1533 F

Values in columns followed by the same letier(s) are not significantly different (P=0.05)
according to Duncan’s multiple-range test.
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Concerning the tuber yield of
potato. data in (Table 4) revealed
that all weatments  under
investigation increased the tuber
yield. Vydate and kamphor leal oif
had the highest etfect to increase
the -yield, followed by the
combination of kamphor leat oil
and holywormwood extract. I{ has
been also observed that during
planting 1n  spring season the
multiplication rate of M. javanica
increased and subsequentely the
population density aiso increased,
which gave the chance for the third
generation of nematode to infect
tubers at the end of plant age. The
effect of Fucalyptus globolus ieaf
oil and Artemisia sonfonicum
extract under gregnhouse condition
was more sharp and obvious in
greenhouse than under the field
condtions.

From the above mentioned
data, it can be concluded that the
antagonistic etlect of the kamphor
leat oil, holywormwood {(4rtemisia
santonicunt), and mint  (Mentha
microphylla) against Meloidogyne
Jaivanica inhibit the nematode
infection (No. of galling) and
reproduction. This inhibition acuon
may be attributed to he
accumulation of toxic compounds
which  produced during the
decomposition of such materials in
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the soil (Alam ef ¢f.. 1978: Siddigi
and Alam. [988). Such materials
can also incourage the microbil
activities  and  may  generate
suppressive  sotl  against  plant-
parasitic nematodes (Kloepper ¢t
af .. 1991, 1992). Also the naturlly
nematicidal compounds involved
i such extracts undoubtedly
suppressed the nematode bwald up
in the soil. Mohamed-Bassyoma.
2001 and Shawky-Samaa. 2001
reported that adding of kamphor
leat’ as green matter into the soil
gave a very good results In
reducing number of galls as well as
the reproduction factor of root-knot
nematode on plants. Al o al.
1998 cited that mint (Mentha
spicata) was reported as resistant
crop against Meloidogyne javanica
they reported also that mint as
intercrop  with  tomato  plants
reduced the infection of tomato

with root-knot nematode.
Reynolds, 1982 cited that mint
contain  ai  culled  carvone

(CyoH 140y, which has nematicidal
effect. To concern holywormwood
(Arfemisia  santanicumj — many
investigalors demonesurated
nematicidal effect of plants related
to the same genus as Ariimisiu
cinae and Artimisia judaica. Al ¢f
al., 1997 reported that the species
extracts of Aremisia judaica and



Bekhiet, M.A.

Table (3): Numbers of root galls, egg masses and eggs per egg mass as affected by some medicinal
plant extracts and essential oil on potato cv. Nicola Infected with M.Javanica in open
field during spring season 2003.

Treatments | Amount | No.of | No.ofegg | No.ofegg/ % : % %o egg-eggmasses
added | palls/root | massesfroot | eggmass { root galls | egg masses reduction
% reduction reduction
Eucalypius 0.25 65 50 216 81.42 71.42 34.00
globolus 0.50 53 36 192 85.00 79.42 41.00
(kamphor) 1.00 34 24 169 90.28 86.28 48.00
Artemisiy 1 112 89 280 68.00 49.14 14.00
somtoniciim 2 93 74 240 73.43 58.00 26.15
(holywormood) 3 81 63 230 77.00 64.00 32.30
Artemisia ©0.25 59 38 205 83.14 - 78.28 37.00
and 0.50 30 21 186 91.42 88.00 43.00
Eucalyptus 1.00 23 14 160 93.42 92.00 51.00
Vydate 025G 35 30 120 90.00 77.71 69.23
10%G 050G 17 28 %0 95.14 84.00 76.92
1.00G 16 20 60 95.42 88.57 84.61
Check 0 350 175 325 0 0 0
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_ No of galls (egg masses) or eggs/egg mass (treated)

: 0/ =
Reduction % o ofga'[]s (egg masses) or eggs/egg mass (CheCkT

x100 = Resultant — 100 = Reduction%



Table (4) : Effect of some medicinal plant on the root-knot nematode Meloidogyne
Javanica infected potato c.v Nicola and yield during spring season 2003 in open
field condation.

Tuber yield | Amount | Total weight | Yield for tubers as treated Y% Tuber
added for tubers weight/plant ]
Treatments % (g) Infested Healthy % Infested | % Healthy
Eucalyptus 0.25 0.816 0.183 0.633 22.43 77.57
globolus 0.50 0.880 0.080 0.800 9.10 90.90
(kamphor) 1.00 0.740 0.040 0.700 5.40 94.60
Artemisia 1.0 0.899 0.366 0.533 40.71 50.29
sontomicunt ol 20 0.968 0316 0.652 32.64 67.36
e 3.0 0.800 0.200 0.600 25.00 75.00

Artemisia 0.25 0.803 0.233 0.570 29.01 71.00
and 0.30 0.866 0.166 -0.700- 19.16 80.84
Eucalipts 1~ 4 o 0.870 0.070 ~0.800 8.04 91.96
Vydate 1 g 0.652 0.130 0.522 19.93 80.07
10%G 2g 0.855 0.103 0.752 12.04 87.96

3g 0.833 0.000 0.833 00.00 ~100.00
Check 0 0.660 0.500 0.160 68.00 - 32.00

healthy

% Infested = ——t——-——x 100 = resultant — 100.

% Healthy =~

otal

infested

ota

x 106 = resultant — 100.

- pO0T (£)ON I€ 10A “Say "oudy [ 31203pZ

YA
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Artemisia cinae highly affected the
rate of  egg-hatching of
Meloidogyne hapla, as well as
ability of newly hatched larvae 0
cause galling on the plants. Data
also revealed that the highest
dosage of kamphor had a
phytotoxicity on potato plants.
These results can be exploined by
the findings of Abadir et al., 1994
(who reported that phytotoxicity
was obviously noticed with Oryza
sativa or  Tritcum  aestivum
especially at the higher doses).
This results of phytotoxicity may
be due to the accumulation of toxic
compounds in the soil as a result of

the decomposition of such
materials: To  concern  the
defferences between the
antagonistic effect of the two
extracts of kamphor leaf oil
Artimisia santonicum in
greenhouse and under field

conditions it has been observed
that the effect was more sharp with
greenhouse than under field
conditions. These results can be
explained as a result of the
delusion effect in the soil under
field conditions moreover the
antagonistic effect of the soil
microorganisms which may be
delute the drastic effect of extracts
during the dicomposing of the
toxic material in such extracts.
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From the above mentioned data it
can be concluded that such extracts
can replace the nematicides in
controlling  the  plant-parasitic
nematodes. These materials are
inveronmentaly safe, cheep and
available for applied treatment.
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