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ABSTRACT

Extracts of five medicinal plants were evaluated for their nematicidal potential in
controlling root-knot nematode Meloidogyne incognita infested peanut Arachis
hypogaea L. and in improving the plant growth under field conditions. Extracts of the
tested five plant species significantly inhibited the total number of larval stages,
number of galls and number of egg-masses, as well as the total number of root-knot
nematodes in soil. The highest reduction in all treatments were respectively obtained
at dose 0.7% (50 ml/plant} from different plant extracts. Fennel neem (91% reduction),
china berry (68.7%reduction), Pyrethrum (81.6% reduction),Tagetes (85.6%
reduction) and Basil (59.3% reduction). Obviously the tested plant extracts improved

growth of peanut plants.
Keywords : Plant extracts, peanut, Meloidogyne incognita, oil content.

INTRODUCTION

In Egypt the root-knot nematode (Meloidogyne spp.) is one of the
most important pathogens attacking roots of several field crops growing in the
newly reclaimed sandy soils. The major crop grown in sandy soil in Eqypt is
peanut. The yield of peanut losses in infested fields by root-knot nematode
ranged from 20% to 90% (Moussa, 1992). Most of the used nematicides are
expensive and highly toxic and have harmful effects on health; Therefore
efforts are needed to develop an alternative nematode management
strategies, with effective nematode control, safe and low cost. Many
investigators used the nematicidal plants as extracts or oils (Khurma et al.,
1697; Nagesh et al,, 1997 ; Abbott et al., 1998 and Al-shalaby., 1999).

In the present study, nematicidal effects of some plant extracts were
tested on nematode reproduction and development Meloidogyne incognita as
well as plant growth and peanut yield (A. hypogaea \..) as treated by those
extracts.

MATERIALS AND METHODS

Tests were conducted in the season of 2002 in a field silty sand with
a natural infestation of root-knot nematodes Meloidogyne incognita, at
Mansouria Village, Giza Governorate. After land preparation, soil beds were
prepared and the pods of peanuts (Arachis hypogaea Gv. Giza 4) were
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planted in June 2002 and harvested in October 2002. One week after seed
germination, five plant extracts (Aromatic and Medicinal Plants) were
applied as treatment with three doses 0.3, 0.5, 0.7%, fifty ml from each
concentration were added per spot (plant) compared to a chemical
nematicide (Vydate 0.3, 0.5 and 0.7%, fifty mi/plant) and an untreated control.

| Common name Scientific name Family
Fennel neem Azadirachta indica Meliaceae
China berry Melia azedarach Meliaceae
Pyrethrum Chrysonthemum cinerariaefolium Compositae
Tagetes Tagetes erecla Asteraceae

Basil Ocimum basilicum Labiatae

Treatments were done at two times the first one after one week from
seed germination (21/6/2002) and the second after 45 days from the first
application. All treatments were carried out in a completely randomized block
design with three replicates. Each replicate consisted of a single row 5m long
and 70 cm apart(40 plant/row).

The initial population of Meloidegyne incognita (2™ stage juveniles) in
the soil was assayed by the centrifugal-flotation procedure (Jenkins, 1964)
three times; at planting time (6/6/2002), 45 days after first treatment
(8/8/2002), and at the harvest (8/10/2002). Number of the root-galls and egg
masses were counted at two times, 8/8/2002 and at harvest.

At the end of the experiment in October 8, the weight of whole
plants, kernels/plant and peanut yield per treatment and per feddan were
recorded and statically analyzed. The shelling percent was calculated by
dividing weight of seeds from 100 pods on the total weight of pods. Seeds
soil content was determined according to AOAC (1970).

Results

Data in table (1) shows the population densities of M. incognita
larvae in soil at three intervals just before treatments in June 2002, at mid
season in August and at harvested in Octobers 2002. The highest reduction
of nematode population were showed at dose 0.7% concentration (50 mi) per
plant from different plant oils extract. Neem extract(0.7%) caused 93.6%
reduction in larval community after two months and 88.4% reduction at the
end of the experiment. (XR%= 91%). Tagetes extract caused 90.2%
reduction after two months and-81% reduction at harvest (XR%=85.6%).
Pyrethrum extract caused 88.7% reduction after two months and 74.4%
reduction at the end of experiment. China berry and Basil extract caused
77.3% and 56.6% reduction after two months respectively and caused 60%
and 61.8% reduction at the end of experiment. While the tested nematicide
(Vydate) doses(50mi/plant) 0.3%, 0.5% and 0.7% caused 96.9%, 98.4 and
100% reduction in population densities of larvae in soil after two months and
95.1%, 97.4% and 100% reduction at harvest, respectively.
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Table (1): Population densities of M. incognita in soil planting peanut.

P.D. number of larvae/Kgm soil
Dose of| Before .
Treatment M. ses. Fin. ses.
Treat. | Treat. R% R% |XR %
6/6/2002 | 7/8/2002 8/10/2002
Fennel neem/ 0.3% 1001°°" | 84.9 | 1471°™ | 78.4 [ 81.7
0.5% 860 718°%" | 89.2 | 1181°™ | 82.6 | 85.9
{ 0.7% 426" 1936 | 787" 884 | 91
China berry 0.3% 2327 [ 65.0 | 4488™ |34.0 495
05% | 1070 | 1708%™ [74.3| 3981° [415[57.9
L 0.7% 1506™ | 77.3 | 2720 [60.0 [ 68.7
Pyrethrum 0.3% 1326™9 | 80.0 | 2699™ [60.3]70.2
0.5% | 1400 | 1013 | 84.7 | 2111™ [69.0 [ 76.9
0.7% 749" [ 88.7 | 1740°" | 74.4 | 816
Tagetes 0.3% 1077°°" | 83.8 | 2071 [69.5 | 76.7
05% | 950 | 877°% |86.8| 1873 [725 |79.7
0.7% 649" | 90.2 | 1294 [81.0 /856 |
Basil 0.3% 4066° | 38.8| 5432° [20.1]295
0.5% 555 3296™ |50.4 | 3600 [47.1]488
0.7% 2881° | 56.6 | 2589 |61.9 | 59.3
Vydate 0.3% 208" [96.9 | 332" |951| 96
0.5% | 1300 103" [984| 179° |97.4]97.9
0.7% o" 100 [ 100 | 100
IControl 800 6642° - 6800° - -

Data with the same letters within a column were not significantly according to Duncan’s
new multiple range tests.

R%(Reduction%) =

XR%

P.Dj(treatment)— P.Di(check treatment)

P.Di(checktreatment)

Number

_ P.Df(treatment) + P.Di(treatment)

X100

X100

Data in table (2) indicated the same trend shown in table (1) for the

superiority of the five plant extracts in reducing the number of M. incognita
root-knot galls per plant. Pyrethrum extract produced the highest reduction%
after two months (94%) at the mid season. While Neem extract were the
highest reduction % at the end of experiment (92%). The mean reduction %
(XR%) through the season were 91.5%, 91.3%, 88.8%, 83.5% and 69.2%
from Neem extract, Pyrethrum ext., Tagetes ext., China berry ext. and Basil
ext. respectively. The nematicide (Vydate) with concentration (0.3, 0.5, 0.7%)
caused 97.2%, 98.5% and 100% (XR%) ,main reduction through the season
in number of root-knot galls per plant respectively. Table (3) showed that the
effects of the five plant extracts in reducing the number of root-knot namatode
(M. incognita) egg-masses.
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Table (2): Galls number of root-knot nematode on peanut roots.

Number of galls/plant
Treatment Dose of M Fin. se
eatmen . ses, in. ses.
r Treat. R% R% | XR%
7/8/2002 8/10/2002

Fennel neem/ 0.3% 5530 | 849 | 7809 | 864 | 86.9
0.5% 423" | 885 6410 | 90.0 | 89.3
0.7% 3355 1909 509%° 920 | 915
China berry 0.3% 953% 740 | 1874 | 706 [ 723
0.5% 781% 787 | 1450%° | 773 | 78
0.7% 6159 83.2 | 10319 | 838 | 835

Pyrethrum 0.3% 516 | 85.9 | 12319 | 80.7 | 83.3
0.5% 346" | 906 | 944 852 | 87.9
0.7% 222™ | 940 | 728 886 | 91.3
Tagetes 0.3% 5739 84.4 1374 785 | 815

05% | 450" | 87.7 | 10539 | 835 | 856
07% | 324" | 912 | 874 | 863 | 88.8
Basil 0.3% 1909° | 48.0 3590° 437 | 459
0.5% 1559° | 57.5 | 2144° | 664 | 62.0
0.7% 1207° | 671 | 1838% | 712 | 69.2

Vydate 0.3% 92" | 975 2029 [ 968 | 972
0.5% 38’ 99.0 130" 98.0 | 98.5
0.7% o 100 0° 100 | 100

[Control 3670° . 6380° - -

Data with the same letters within a column were not significantly according to Duncan’s
new multiple range tests.
P.Dj(treatment )— P.Di(check treatment
R%(Reduction%) = (¢ - ) ( ) X100
P.Di(check treatment)
_ P.Df (treatment) + P.Di(treatment)

Number

X100

XR%
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Table (3): Egg-masses number of M.incognita nematode on peanut

roots.
Number of Egg-masses/plant
Treatment Dose of ™ i
reatmen . ses. in. ses.
Treat. R% R% { XR %
7/8/2002 8/10/2002

Fﬁnel neem/

0.3% 4629 80.9 6559 87.1 | 84.0

0.5% 357 852 | 510" | 90.0 | 876

0.7% 270" 88.8 453" 91.1 | 899

0.3% 768% 68.2 1280° 748 | 715

Eina berry

E 0.5% 688™ | 71.5 | 1026 | 79.8 | 75.7

l 0.7% 505 | 97.1 | 77877 | 847 | 90.9

[Pyrethrum 0.3% 409" 83.1 871 82.9 83ﬂ
0.5% 2729 88.7 | 716 | 859 | 87.3

| 0.7% 162™ 933 | 512" [ 899 | 916

Tagetes 0.3% 4367 819 | 1071 | 789 | 80.4
0.5% 374" [ 845 | 850" | 833 | 839
0.7% 249" [ 897 | 666 | 86.9 | 88.3

Basil 0.3% 1349° 441 2516° 505 | 47.3
0.5% 1186° 50.9 1208% 76.2 | 636
0.7% 952° 606 | 957°° 81.2 | 70.9

Vydate 0.3% 43" 98.2 131%™ 974 | 978
0.5% 22 99.1 g™ 984 | 98.8

L 0.7% o 100 0 100 10<'ﬂ

Bﬂrol 2414° - 5079° - T

Data with the same letters within a column were not significantly according to Duncan’s
new multiple range tests.

R%(Reduction%)

XR%

_ P.Dj(treatment)~ P.Di(check treatment) X100
P.Di(check treatment)
_ P.Df (treatment) + P.Di(treatment)

Number

X100
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Table (4): Yield of peanut under the tested treatments .

Weight of plant Yield
Per | (gm)per | (gm)| (gm) |Ardab |Shelling[Seed
Treatment plant{(row) 20| Per per(row)| per % |oil%

(gm) | plant |[plant| 20 plant |feddan
Fennelneem/ [0.3[ 185 [ 3700 |54.3| 1086 | 21.7 65 | 24
0.5] 213 | 4260 [535] 1070 | 21.4 68 [ 22 |
07]225| 4500 | 58 | 1160 | 23.2 72 | 23
China berry 0.3]203 [ 4060 | 48 960 19.2 64 | 21
05[198 | 3960 | 53 [ 1060 | 21.2 69 | 22
071208 | 4160 | 54 | 1080 [ 21.6 71 23 |

Pyrethrum 03]175] 3500 | 32 640 12.8 65 [ 23

0.5] 193 | 3860 | 45 900 18 72 19
| 071206 ] 4120 | 44 | 880 17.6 74 | 29
Tagetes 03[ 164 | 3280 [326] 652 13 66 20

\ 0.5] 185 | 3700 [ 42 840 16.3 70 24
07193 | 3860 [ 53 | 1060 [ 21.2 69 [ 25
Basil 0.3/ 168 | 3360 | 36 720 14.4 65 29 |
0.5] 187 | 3740 | #1 820 16.4 69 | 28|
0.7]185] 3700 [442 | 884 17.7 70 28 |
Vydate 03[ 153 | 3060 | 34 680 13.6 68 [ 23]
05] 164 | 3280 [382| 764 15.3 69 [ 23|

0.7 | 187 | 3740 42 840 16.8 74 27
Control 143 | 2860 | 284 568 11.4 65 27
L.S.D. 0.05= (59) (8.6) (4.6)
*One Ardab =75 Kgm of peanut kernels .

* Significant (P = 0.05).

The mean reduction percentage (XR%) through the season were
91.6%, 90.9%, 89.9%, 88.3% and 70.9% occurred under treatments of
Pyrethrum ext., China berry ext., Neem ext., Tagetes ext., and Basil ext.
respectively.

Table (4) Revealed that the fennel neem extract gave the highest
yield per feddan of peanut kernels (23.2% ardabs/feddan), followed by China
berry extract (21.6 ardabs/feddan), Tagetes ext. (21.2 ardabs/feddan), Basil
ext., (17.7 ardabs/feddan) and Pyrethrum ext., (17.6 ardabs/feddan). While
the nematicide (Vydate 50 mi (0.7)/plant) gave 16.8 ardabs/feddan. The
shelling % and seeds oil content of peanut were recorded in table (4) Did not
differ significantly.
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DISCUSSION

The obtained results stated that of the tested plant extracts gave
significant reduction in the total population density of larvae in soil, As well as
the total number of galls and number of egg-masses per plant of root-knot
nematode M. incognita. Alam etal., (1980) and Firoza and Magbool (1996)
reported that the application of aromatic and medicinal plant as soil
amendments significantly supressed several species of phytonematodes
including root-knot nematodes. Plant extracts have a certain compound toxic
to nematodes. Abd-Elgawad and Omer, 1995 suggested that during
decomposition of ground plant parts, A certain compound toxic to nematodes
is released (Onifade and Fawole 1996; Akhtar and Mahmood 1996; Amin
1999 and Al-shalaby 1999).

Finally, it could be of great impact on the future of biotic or/and
organic farming approach in Egypt treated with some ground plant parts
(aromatic & medicinal plants) in order to have clean, save, low cost and toxic
free agricultural commodities.
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