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Preparation of a nematicidal formulation from Melia azedarach seed extract for

controlling root knot nematodes (Meloidogyne incognita)

A. SALAHI ARDAKANI'S and B. HEYDARI ALIZADEH?
1- Agricultural and natural resources research center of Kogyloyeh Va Boyreahmad province, Yasouj,
Iran. P. O. Box 351; 2- Iranian Research Institute of Plant Protection
Abstract

Mature seeds of Melia azedarach were harvested from north of Iran, Mazandaran province. The seeds were dried in the shade at room
temperature (about 25°C), powdered by blender. Extraction from the seeds powder was done in the Soxhlet extractor. Water soluble and
Non-water-soluble components of the seed powder extract were separated by dichloromethane/water. In addition, Tween 85 was added to the
extract and an 11% formulation was made from the seed extract in the laboratory. The toxicity of formulation to the root-knot nematode,
Meloidogyne incognita, was studied in laboratory and pot experiments. Application rates of formulation were 0.125, 0.25, 0.5, 1, 2, 4, 8 and
16 percent for the laboratory experiment in order to determine their effects on motility and mortality of second-stage juveniles (J2) after two
different exposure times (24 and 48 h). In pot experiment, 0.125, 0.25, 0.5, 1, 2 and 4 percent of the formulation were applied on nematode
activity and plant growth components of tomato (Solanum lycopersicum). Neither J2 immobility nor mortality was observed in treatments
with 0.125 and 0.25% doses. Exposure time was significantly (p<5%) affected J2 mortality. After 24 h, J2 mortality was 0.0, 44.30 and 76 %
following treatment with 4, 8 and 16% formulation, respectively, while 100% J2 mortality was recorded for the same concentrations, after 48
h of exposure. In the pot experiment, all of the concentrations significantly reduced the numbers of galls, egg masses and eggs in tomato
roots, J2s in soil and tomato roots and overall nematode population. Treatment of 4% of formulation was toxic to tomato plants and
significantly reduced tomato root and stem length and fresh weights in comparison to control. Results of the laboratory experiments show
good stability of the formulation. In general, 1 and 2% concentrations of the formulation controlled root knot nematode and improved tomato
growth parameters under the laboratory conditions as compared with the control. Use of the recommended concentrations of this new
formulation, could be a natural and eco friendly way to control root knot nematode and to reduce hazardous effects of chemical pesticides.
Key words: Formulation, Non chemical control, Persian lilac powder, Plant-parasitic nematode, Solanum lycopersicum.
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Table 1. Comparison between the effects of different amounts of two emulsifiers (Tween 85 and Span 85) on stability of Melia

azedarach formulation

Aled 5ol ¢ 5 s Bl e s slis
@ gad oyl Types of emulsifiers (HLB) w55 %J] - s
No. N R Hydrophilic lipophilic
Tween 85 (g) Span 85 (g) Balance (from Atlas Chemie)

1 100 - 11
2 87 13 9.8
3 68 32 8.1
4 50 50 6.4
5 45 55 5.9
6 40 60 55
7 35 65 5.0
8 30 70 4.6
9 25 75 4.1
10 20 80 3.6




VYO

EF O Osm Vg b i glachle 36 Ll
(S am S oS oy, Slis s M. incognita S5l (S5
il 0390 13 sme (P<e/00) (g Lol L 5

Dl e Slediias QLIS E J gl 53 el wcu
Ay S sV gn b 5l o pn ¥ ks e 5 (P<r/00)
L alie 53 (ool YE) (S5 xS olS iy, Jsb
Y0) O sV g 5 5 Ll Ol dald s 5 bajles sl
Aol Sl i oS gdals led s ady) dsb oy (e Sle
0P 53 ey S e Sl VY 0 el eslinl
05 sl Jsb) (Kb axr S elS Lhs) Slis L
SN 35 s o OLES gl ) (Wl 5wy
o a) O g b 5l edd ealinal Slasled o Slo e
Ao b sled s Olio ol g Aoyt el
350 gy Sl adS s pxe a8 ol 0¥ g b
Oy sle) Al b alie 3 (K53 4 S olS 3 )
L) dali Sl bl cpl s 3 (0¥ g0 b 5 Ll
Sobel o 3 53 bt S e Slio g, (Wl
Sl

I8 Slie Qg 5o 3 ke LIBIL (S 5k 4,
o S LS sy Sliw g, OF e Sl 5 Wl
el esla ol gl les plas .ol il LS
slaas (P<e/00) Sl pas oS Esly &= o5 O ganY g0 3
Voo ke 5, sl 5 5 sl (o5 a3 5 sl JE
Cmazr 5 St o, 8000 53 0L 5,V slad ity 0 5
£ oles . Las Ble @ en T als L aslie 55 Bl olg
5ol Sliw ol alS o, 1 U riy Ao s
53 35m Jls mme oLl 5l e les e b OT S|
iy Sl s ae 2l Bl e opes S s
S ¥ s\ glasles HU s S (Kb axr S olS
Laol s 5 alie Llad s by o Slis (655 O g 03
el 5 ol Ll s S edalin Jls_ae oDl

33 u—<if’° xS LS sy Sl Jul 8l s, ol

WAY dl ¥ oylad AY W 1 alE slaslow 5 ST

sl atlw 6L’hdj':’“~l_}"‘ 6)"\.{Li C,.M) Byl GLZ: -Y J"J.?
il gls Ol 5o &5 0535 LS L4 3l
Table 2. Stability of Melia azedarach formulation at different

times
ol ol
o Time (h) o
o Results
No. 05 2 24 25
1 nc nc nc nck* Accepted
2 nc nc nc nc Accepted
3 nc nc c* nc Non accepted
4 nc nc ¢ c Non accepted
5 c c c c Non accepted
6 c c c c Non accepted
7 c c c c Non accepted
8 c c c c Non accepted
9 c c c c Non accepted
10 c c c c Non accepted
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*c=creaming, **nc=no creaming
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glycolether;  oleicacidamide-heptaglycolether;  dodecanol

heptaglycolether; p-iso-nonylphenoldecaglycolether
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Table 3. Effects of different concentrations of Melia azedarach

formulation and different time intervals on the immobility and

mortality of second stage juveniles of Meloidogyne incognita

Sile S e b Sy

o Immobility Mortality
Treatment 24h  48h  24h  48h
(his D) dals 000d  0.00d  0.00c 0.00c
Control (Distilled water)
0.125 % 000d  0.00d  0.00c 0.00c
0.25% 000d  0.00d  0.00c 0.00c
0.50% 1657¢  1997¢  0.00c  0.00c
1% 54.61b  63.66b  0.00c 0.00c
2% 90.70a  99.33a  0.00c 39.57b
4% 100.00a  100.00a  0.00c 100.00a
8% 100.00a  100.00a  44.03b 100.00a
16% 100.00a  100.00a  75.88a 100.00a
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*Data are means of 3 replicates. Data followed in each column

by the same letters are not significantly different according to

Duncan’s Multiple Range Test (P = 0.05).

ol 4 S S 4 B, aw o 3l 0 g Y ge b Sl
& 055 el S Sl s sl el pal 5 S esbas
5 OLLSen 5 Slilaw (S S al - ois sla iy)
5> Bla b gl i) (o slos 53 Blia b ol 5l
Sl Gl opl 53 s (n e Ol a4 Jasee gles
sl &L 055 eslas Jld esle 2l mnal s



\Vy

WAY dl ¥ oylad AY W 1 alE slaslow 5 ST

a8 oS iy, Olis s Meloidogyne incognita S5les S5, & 055 O snY 30 5 Cilises glaclale 3G =k =¥ Jyi>

RS IR L

Table 4. Effects of different concentrations of Meli azedarach formulation on Meloidogyne incognita and growth components of

tomato plants, 60 days after inoculation

o,y db Gl Jgb oy 5 Os Sl ozs /Bl ey slaas el ) s ¥ sles s ¥ sl ol Camer
S Gl Gl (%) ) Gl VR aine by S Sl Se R
Treatments Tomato root ~ Tomato stem Tomato root Tomato shoot ~ Galls/g of Egg masses/g of Eggs/gof  J2/gof root J2/100 g of soil Total nematode
length (cm) length (cm)  fresh weight (g) fresh weight (g) root root root population

Control (no nematode no
formulation) 25.00b* 61.00a 18.50a 71.00a 0.00a 0.00a 0.00a 0.00a 0.00a 0.00a
Control (only nematode) 23.00bc 46.33¢ 13.83bc 52.40b 57.00f 31.00e 12170e 192.66d 233.66e 182000c
0.125 % 23.33bc 55.00ab 16.90ab 69.43a 33.00e 14.00d 5047d 36.33¢ 106.00d 87320b
0.25% 21.00c 51.00bc 13.00c 68.90a 27.00de 10.00cd 3403cd 25.33bc 90.33cd 45690ab
0.50% 23.00bc 51.66bc 13.70bc 69.00a 22.00d 8.00bc 2843bc 19.66bc 77.66¢ 40110ab
1% 24.00b 51.00bc 16.26abc 68.20a 11.00c 4.00ab 1527ab 8.66ab 44.00b 25280000ab
2% 34.00a 53.00bc 17.50ab 66.66a 10.00bc 4.00ab 1257ab 8.33ab 43.33b 22740ab
4% 21.00c 47.00c 4.70d 24.60b 4.00ab 1.00a 323.33a 1.33a 2.33a 1556a

*Data are means of 3 replicates. Data followed in each column by the same letters are not significantly different according to Duncan’s Multiple

Range Test (P = 0.05).

.(Erskin, 2007)
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