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ABSTRACT

The efficacy of Aloe vera plants as oil and water leaf extract alone or in
combination were singly evaluated against Meloidogyne incognita either under
laboratory or greenhouse conditions, With respect to laboratory test, results of the
four concentration tested of Aloe vera products i.e. 1:5, 1:10, 1:50 and 1:100ml at
20+1°C and 30+1°C against M.incognita (J2) showed that all concentration were
highly effected second stage (Jz) mortality percentage. Regarding the efficacy of the
same plant products at the best concentration 1:5 and 1:10 on M.incognita infecting
banana plant under greenhouse, results indicated that root gall index and rate of
nematode reproduction were decreased, especially in their application after
nematode inoculation, followed by those before nematode inocuiation, obviously
oxamyl 24% indicated gave the best effect on nematode reduction when compared
with treatments of Aloe vera plant products tested.

Keywords: Aloe vera oil, water leaf extract root-knot nematode, M. incognita, banana
plants, nematode management, oxamy! 24%.

~ INTRODUCTION

Root-knot nematodes are the most economically important group of
plant parasitic nematodes worldwide, attacking nearly every crop grown
(Sasser and Freckman, 1987). These highly successfut pathogens cause an
estimated average crop loss of 5% worldwide and are one of the major
obstacles to production of adequate supplies of food in many developing
nations. The chemical nematicides which are common and recommended in
the current market are highly toxic and expensive. Therefore, the need have
crated to use safe and compounds with nematicideal properties such as
alkaloids, phenols, saponin, thienyls, diterpenes and polyacetylenes which
have been found in plants, (Gammers and Barker, 1988). Aloe plant is one of
plants in the family Liliaceae have inhibitory effect against pests. This aloe
plant is the source of two herbal preparations : aloe gel (AG) and aloe latex
(AL). Aloe gel is often called Aloe vera and referes to the clear gel or
mucilaginous. . .

Substance produced by parenchymal cells located in the central region
of the leaf. The gel is composed mainly of water (99%) and mono- and
polysaccharides (25%) of the dry weight of the aloe gel (Shelton 1991). Aloe
gel also contains lignan, salicylic acid, saponins, and triterpenoide (Klein and
Penneys 1988 and Sabeh and Wright., 1993). The gel also contains, different
kinds of vitamins i.e. (A,C,E, and B12) as well as minerals (Shelton) 1991).In
addition, anoval anti-inflammatory compounds, C-glucosyl chromone, has
recently been isolated from AG (Hutter et af 1996). More over, the effect of
vitamins on the activies of nematodes had also demonstrated by many,
investigators such as El-Zawohry and Hamada, (1994) and Bekhiet (2003)
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who reported a significant reduction on root —knot nematode reproduction
due to the application of vitamins. Also polysaccharides had demonstrated to
be effective against root-knot nematode (M. javanica) reproduction Bekhiet
(2003), as well as El-Deeb ef al. (2001) who reported the effect of salicylic
acid on root-knot nematode M. incognita. Therefore, these naturally
nematicidal compounds involved in such extracts of Aloe vera undoubtedly
can suppress the nematade build up in the soil. The greatest reduction in
root-knot nematode Meloidogyne incognita was achieved with shopped
leaves of Aloe barbadensis (syn. Alae vera). In vitro Randy and Haseeb
(1988); Showed that extracts of root and shoot of Aloe barbadensis were
tested against M. incognifa. There was strong nematicidal activity by all
extracts, and highest mortality (100% occurring with the standard dilution of
root extracts of A. barbadensis after 12 h. Also, Sweelam (1989); showed
that root exudates of aloe (Aloe arborescens) were compared with
fenamiphas (15kg/fed) for control of M. javanica on tomatoes in a pot
experiment. sixty days after inoculation, nematode populations were reduced
by 87.9% and 64.8%for fenamiphas and aloe respectively. The reduction in
egg masses was 93.1% and 68.6% for fenamiphas and aloe, Siddiqui and
Alam (1997) reported that greatest reduction in root-knot nematode was
achieved with Aloe barbadensis. Terasawa ef al., (2001); showed that the
greatest reduction in root-knot index, juveniles, egg masses, and egg/egg
mass were achieved with high antioxsative activity in aloe, Singh et af,,
(2002) reported that Aloe barbadensis was evaluated against M. incognita.
The objective of the present study was to measure the effect of water leaf
extract as well as aloe oil plants against M. incognita in laboratory and on
banana plants under greenhouse conditions.

MATERIALS AND METHODS

Water leaf extract :

After the execution of spines from the both sides of aloe leaves, 1Kg
of fresh leaves were cut into small pieces, moved into glass jar of a blender
with 100 mi water and hit in the blender under the highest speed for four
minutes. Suspension was filtrated through a muslin cloth. The stock solution
of leaf extract was kept in plastic bottles in a refrigerator at(2-4°C).

Aloe oil :

In this test Aloe vera oil is a commercial product was used at -
different concentrations (1:5,1:10,1:50 and 1:100) in the vitro while (1:5 and
1:10) in the vivo experiments.

Nematicide treatment Trade name vydate, ingrediate 24% (oxamyl), added
by rate 0.5 mi before planting. ‘
In vitro tests:

The solution of leaf extract was diluted with water to different
concentrations (1:5,1:10,1:50 and 1:100 ml.) the effect of concentration of
leaf extract and oil were studied using petri plates, containing about 100 of
second stage juveniles of M. incognita in 1 ml Water. Nematode suspension
in distilled water (100 J,/1 mi) was taken as control. The treatments were
replicated six times. Half petri dishes were incubated at 20+1°C as group and
second half of petrni dishes were incubated at 30+1°C. Observation on
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juvenite mortality were taken daily up to five days. The dilution of leaf extract
and oil were added to dishes daily to prevent drying.

Determination and fractation of polysaccharides wich extracted from
aloe leaves plants (Afoe vera):

Polysaccharides was determined in one gram fresh weight of Afoe vera
as 26.5 mg/gm fresh weight, while reducing and non-reducing sugar content
were 19.3 and 7.2 mg/gm frish weight. respectively. All analysis was done in
Bio-technology lab., Plant Pathology institute, ARC , Egypt . The fractation
and qulification of these polysaccharides should that seven types of ten
tested types as follows; Glucose, Arbinose, Trehalose, Riffanose, Maltose,
Mannose and Fractose (2.20, 1.11, 10.15, 19.35, 2.23, 5£.39 and 3.39mg/gm
fresh weight respectively).

Analysis of aloe leaves plants:
(Table 1) according Shefton {1991) and Sabeh and Wright (1993),
Khein and Penneys (1998).

Table {1) : Analysis of Aloe [eaves plant

Contents of Aloe vera Aloe gel
armulation iquid

93%
P5% of the dry weignt of the gel

andes ~ — _  Mannase-6-phasphate
ommon polysaccharide Gluco-mannons  (p-1,4 acetylaled ~ mannan

Glucose and mannase Gluco alain

Lignan-salicylic acid,
aponin , sterols and triterpencids

notehr contains

fresh get contain roteaiytic enzyme carboxy-peptidase,
lutathiane peroxidase, several isoymes of
uperoxide dismutase.
Vitaming A.C E and B1
Minerals Scdium, ~ Potassium, calcium, magnesium
manganes, copper, zing chramium and iron

Pot experiment :
The experiment was carried out under greenhouse conditions. The two
formula of aloe plants {Aloe vera) (aloe oil and aloe leaf extract) as well as
the nermaticide oxamyl 24% E.C. were evaluated against M. incognita
parasitizing banana plants cv. grandnan during spring season 2005, Two
months old seedlings were trancplanted into 25cm diam. clay pots filled with
sterilized sandy soil. After three weeks, the pots were treated at two times of
applications:
1.Before nematode inoculation, plants were assigned to singte or combined
treatments of aloe oil at rates 1:10 and 1:5 ml/plant by concentrations 10%
and 20% respectively or leaves extract at the same rates and
concentration. (Table 3).

2.After inoculation, the same treatments and concentration were repeated.
Alt pots were inoculated with 2000 freshiy hatched second stage juveniles
of M. incognita/ pot, ten days before or after inoculation and treatments in
concerning that the pervious treatments were added three time weakly as
soil drench, but (oxamyl) 24% was added one time before planting at rate
0.5ml/pot. Each treatment was replicated three times. Pots were inoculated

2361



Bekhiet, M.A

and kept without any additions and severed as control. Pots were watered
regularly and kept in a greenhouse at 2525°C in randomized block design
sixty days after inoculation. The plants in the pots of each treatment were
gently removed from pots. Root gall index values were estimated according
to the following scale:0:0galls,1= 1-2 galls, 2 = 3-10 galls, 3 =11 - 30
galls, 4 = 31 — 100 galls and 5 = >100 galls (Taylor and Sasser, 1978). The
numbers of juveniles in soil, galls, egg masses per root system, egg per
egg mass, rate of reproduction and fresh weights (shoots and roots) of
banana plants were recorded. The data were statistically analyzed by the
method of Ducan’s multiple range test (Duncans,1955).

RESULTS
In vitro test :

Observation on effect of oil and water leaf extracts of Aloe vera plant
on modality M. incognita juveniles is illustrated in Table (2). Data showed
that the percentage of mortality increased by increasing concentration,
exposure time and temperature degree. However the both concentrations 1:5
and 1:10 of each tested materials were more effective than the rest other
concentrations. The highest concentration of oil and water leaf extracts gave
pronounced to mortality through the exposure period ranging between 82 to
100 % at 20°C, while 100% mortality was observed during the exposure
period at 30°C. Likely the concentration 1: 10 of both extracts gave ranging
of mortality between 60 to 100% after 72 hours at 20°C whereas these
materials gave 80-100% mortality after 48 hours at 30°C. In 1:50
concentration of oil aloe plant, mortality was ranging between 35 t0100 after
96 hours at 20°C and 50 —100% mortality after 72 hours at 30°C. While the
same concentration (1: 50) of water leaf extract mortality was 40 to 100%
after 72 hours and 66 to 100% after 48 hours at20°C and 30°C respectively.

Table (2): Percentage of mortality of juvenile root-knot nematode
Meloidogyne incognita when treated with different
concentration of Aloe vera.

Treatments Temperature | % mortality after (hours) % alive after (hours)
Aloe vera °c 24 72 196 | 120 [ 24 |48 |72 | 96 [120
1.5 mi 20 2 (100100100 100 |18 {0 O |0 | O
IOl - water 30 1001100 11004100| 100 ;0 |0 | 0 O | O
1:10ml 20 90 |1060)100) 100 [40 |10 | O [ G | O
(Qil : water 30 80 1100 (100100 100 (201 0 [ Q@ f O i O
1:50 mi 20 35 (75 185 (1001 100 |65 |25 |15]0 |0
il : water 30 50 {85 |100{100] 100 [S50 |15 | 0 | O (O
1:100 mi 20 20 {58183 [100] 100 |80 (42 11710 | O
water leaf extract 30 25 160 [ 90 |100f 100 75 40 |10 1 0-1 O
1.5 mi 20 86 [100 100|100 100 [14 ]| 0 |0 [0 [ O
water leaf extract 30 1001100 1100(100] 100 {0 | 0 | 0 { O | O
1:10 ml 20 75 Jo0 [100{1007 100 |25 10| O [ O [ O
water leaf extract 30 83 |100 ;100 1100] 100 |17 | O 0 0l 0
1:50 mi 20 40 [90 [100[100] 100 [60 [0 | O [+] Q
water leaf extract 30 66 (1001100100 100 134 | O [} 0 0
1:100 mi 20 20 (50170180 ] 100 |80 [S0 [30 {201 O
water leaf extract 30 40 170 |90 1100 100 (60 {30 {101 O 0
Control 20 0 4] 0 0 0 100|100 [ 100 [100 | 100
36 0 jolo}jo 0 100 {100 [100 {100 [100

Inoculum with 100 (J,) for pateri dishes
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The lowest concentration 1:100 of both oil and water extracts
showed delayed effaicacy against second stage juveniles, where the
percentage of mortality reached 100% after 96 hours of exposure time.
Nematode kept in distilied water (check ) remained active over the period of
86 hours.

t
in pot experiment :

Data presented in Table (3) indicated that the tested concentration of
oil and water leaf extracts had significant depressive effect on juveniles
numbers in soil, number of egg mass, eggs / egg mass and root-gall index;
when added to the soil singly and in combined treatments and whatever the
treatments applied betore or after nematode inoculation. However the tested
nematicide (oxamyl 24%) was more suppressive on nematode development
and gall formation in comparison to check treatment (nematode only). Data
also revealed the reproduction rate was higher at soil treatment before
nematode inoculation (3.94, 2.66, 2.01 and 1.21% respect) than after
nematode inoculation treatment (1.40, 0.70, 1.24 and 0.72 respect.).

Table (3) : Effect of oil and water leaf extract for aloe added as soil
drench on reproduction of the root-knot nematode
Meloidogyne incognita infection banana c.v. grandnan
under greehouse conditions.

Nematode population Nemat-
Root ode Rate of
Treatments Concentr- gall |Juvenite| No-of | No.ot | oot lnemotode
and time of ation/ | index | in €99 €ad/ | opula- |reproduc-
application plant(ml) | o5y | soilipot |™asses/ | Egg 176 T ion (Pupi)
root mass
(PF)
Aloe oil 1-10
B 378 | 288C 30B 253BCD | 7870 3.94
A 26C 126 E 12C 220D 2766 1.40
Aloe oil 15
B 23CD [260BCD| 22BC [230BCD} 5320 2.66
A, 16D 86 E 8C 2130 1364 Q.70
Water leaf extract 1-10
B 33 B | 2938 13C 2878 4024 2.01
23CD {146 DE 6C 259 BCD | 2477 1.24
VWater leaf extract 1-5
B 2.2CD [160 CDE 8C 283 B 2024 1.21
A 18D 66 E 86C 230 CD | 1446 0.72
0il and water leaf
xiract 1041101 348 lescoe| 11c |ROBC | 3246 | 162
27C 86 E 8C cD 2190 1.10
il and water leaf
dract 15415 [27C | 100E | 9C |260
B -5+1- 3 BCD | 2440 1.22
A 2.3CD 60 E 8 C 220D 1380 0.69
Oxymal 24% 0.5 mi. 13D S3E 6C 210D 1313 0.66
keck 0 48 A 933 A 122 A 542 A | 67057 33.53

Values in a columns followed by the same letter (s)are not significant (P= 0.05) according
to Dunco’s multiple range test.

B = Before nematode inoculation

A= After nematode inocuiation
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In single treatment :

In is apparent from observation that the higher concentration of both
matenials (1:5) ranked the first in reducing root-gall index as nematicidal then
followed by water leaf extracts at concentrations 1: 5 of water extract before
nematode inoculation and 1: 10 after nematode inoculation.

In combined treatment :

The reduction in juvenile numbers, egg mass, eggs / egg mass and
rate of reproduction was observed in the higher concentration (1: 5 + 1: 5)
‘was the most effective then followed by the next concentration (1: 10 + 1:
10).

Oxamyl treatment :

The nematicide treatment surpassed the all treatments of oil and water
leaf extracts inducing the height reduction in numbers of the nematode in
roots and soil.

Data in Table (4) show the effect of oil and water leaf extracts on
banana growth in comparison with the nematicide, (oxamyl) 24%. It could be
seen that, aloe plant extracts increased plant growth with increasing
concentration in single treatments and gave significant increase in fresh
weight of banana shoots and roots than the check. On contrary, the
combined treatments in shoots and roots effect the less than in single
treatment especially at treatment before nematode inoculation. On the other
hand, (oxamyl) 24% gave the highest effect to plant growth than all aloe plant
treatments.

Table (4) : Growth response of banana c.v grandnan infected with the
root-knot nematode M.incognita as influenced by
application of oil and water leaf extract aloe added as soil
drench under greenhouse condition.

Treatments and time of a(:i(:)':n‘;;:‘at:t Fr. e'skh weight (gm) %
application (mi) Shoot increase Root increase

lAloe oil 1-10
B. 4800 G 4.25 40.00 E 6.21
A 66.33 CDE 41.13 57.00 8C 51.35
Aloe oil 1-5
B. 53.00 EFG 7.10 4966 CDE | 31.86
A, 71.00 BCD 51.10 64.00 AB 69.94
Water leaf extract 1-10
B. 79.00 ABC 68.10 67.00 AB 77.90
A, 83.00 AB 76.59 68.33 AB 81.43
VWater leaf extract 15
B. 82.00 AB 74.46 68.66 AB 82.31
A 88.00 A 87.23 71.66 A 90.28
Oil and water leaf extract 1-10+1-10
B. 50.00 FG 6.38 41.66 DE 10.62
A. 61.66 DEF 31.19 S5.00BCD | 46.04
Oil and water leaf extract 1-5+15
B. 54.66 EFG 16.29 4766 CDE | 26.55
A 70.00 BCD 48.93 60.00 ABC 59.32
Oxamyl 24 % 0.5 ml 90.00 A 91.48 66.00 AB 15.25
iCheck 0 47.00FG | 37.66E

Value in a column foliowed by the same letter (sjare not significant (P= 0.05) according to
puncllmt'n_’s multiple range test. B = Before nematode inoculation A = After nematode
inoculation.
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DISCUSSION

From the above mentioned data it can be concluded that usage of
aloe, either as water leaf extract for aloe or aloe oil was successfully
effective to suppress the development and reproduction of M. incognita on
banana. These findings are in accordance with the findings of Randy and
Hasseeb (1988), Sweelam (1989), Saleem et al., (1997), Sheals et al,
(1998); and Singh et al., (2002); This nematicidal activity of some medicinal
plants Saleem et al,, (1997); Showed that Aloe vera (Aloe barbadensis) was
tested for mematicidal activity against M. javanica in laboratory experiments
and showed the highest nematicidal activity. Also Terasawa et al, (2001)
showed that the antioxidative activity of water extracts from freash leaves of
Aloe (Aloe nabilis), Singh et al, (2002) who found a aqueaus extract
obtained from Aloe barbadensis was against M. incognita and showed that
Aloe barbadensis exhibited the greatest nematicidal property. This treatments
were tested on nematode larvae isolated from tomato were transferred to
petri dishes containing extract solutions (1:10 or 1:100). Larval mortality was
calculated after 24,48 and 72 h. Extract for Aloe barbadensis exhibited the
greeted nematicidal activity.(Singh ef al., 2002)

Also Sweelam (1989). Showed that root exudates of Aloe (Aloe
arborescens) were compared with fenamiphas (15 Kg/fed) for controt of M.
javanica on tomato in a pot experiment. Nematode populations were
reduced by 87.9% and 64.8% for fenamiphas and aloe respectively. While
the reduction in egg masses was 93.1% for for fenamiphas and 68.6% for
aloe, and the increasing in the effectiveness by the increasing of dosage or
by the increasing in decomposition period may be attributed to accumuiation
of toxic compound of such material in the soil and subsequently become
more effective against nematodes. Concerning the simulative effect of aloe
oil and water ieaf extract on the plant growth parameters (weight of shoots
and roots), it can be explain as a result to the controlling of root infection by
nematodes and subsequently improved the root uptake of elements and
nutrients from the soil, as well as it’s effect as a source of organic matter and
to encourage the beneficial and antagonistic microorganisms in the soil.
These findings are in accordance with findings of Terasawa ef al., (2001).
And this couid be aloe to a nematicidal effect of these vitamins, salicylic acid
and polysaccharides on this nematode (El-Zawohry and Hamada, (1994), El-
Deeb, (2001) and Bekhiet; (2003) respectively. As a final conclusion, it can
be observed that aloe plants include naturat nematicidal compounds which is
adequate to produce sufficient natural control to the plant parasitic
nematodes and improve the plant growth when used as fresh organic
amendments, or as a natural aloe oil. Also the present investigation
mentioned promising data may be gave more attention to the nonchemicat
methods for the control of the nematode problems by safe, economic and
less dangerous methods.
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