A sl 5 Ul
W'°k9 .L.LMJ‘ cY a)l.q...:: c/\a .\.b—

(Urtica dioica) du'}f 3 (Foeniculum vulgaris) &G 31, Olals fﬁ oslas ;;"\”5 JuS Sl g

LU olE s (Meloidogyne javanica) i o; N Wl

rubdw 4.“;.11 9 &YJJ ok ola 3 “65"25 U‘gf
B (a_yl.c Ja-\} ‘&:‘:‘1’ GL'»}L;J')}L.‘S@J&:,J\; ‘J&Lf-s/ J‘”L“': L;)L"';‘ o}ﬁ)b“.)liﬂ:‘ c.L:)‘ L;.ﬂL.«w)lSé‘G}}ﬂT&l) g,,.:JJJ AJ—Y E) \
U‘Jgj Jald oK.iJ]J cdj)ju.s rjb oSS ls ‘;;{‘ZJ:QL; ej; )L_.)L'I.m] -y ‘Q]ﬁ] ‘Q“}'@J ‘Jz‘jul Ab“ 0L<:.J‘.> Qu.:bu"
(Oras 3l s d ol Y40 53l sl s =0
S

Lyl i s 5Lt oS 55 (M. javanica) s S aiyy Bl ade 5 asliss 55 5 €l 0blS IS5 T slae s Sus J 25
3T e soY e Ve sl el Al g ol g W3 5 655 OLLS (it S pls (slaolas b e 8l SIS
bl s L;K.Hj&iru- Slaeslas 55, )0 Sl day 5 3L51 Beit Alpha 192 F1 (03, & o8 L oS slaais, g_é\Jbla.gJJL@rsJ
(3 coslas 03,8 BLSI S| dns 53500 L aid Sl wdits &y 0 4 s OIS S iy eppm Yoo 5 Ve sls il
Sl SLLS bt ojlas Ad ) 2 o Sled DS (a5 b, 586 5 Wled (55 5 Y e )Y S ole 53 51 ey 5B A gls s IS
O bolas 1K &S olajles LA Kles wea 5 edi Jled Al 4 s 13 ol Sl (Gl 0 Y EalS L e £55 5
Slass Wl dald b aslie s oy 5 Bl Jsb iy o 5 S 5 o, S 5 5 gla0ss Jold ) gla e ls i 5l ol w18
IS 53 50 cp e 5 Sl 655 oslas 4 S (55 el GLSL el o jlaas L Sls sy (guls e BV i Lol Sle b g ot
A Jeol b5l T ebae ppm Ve e clale b sl
Meloidogyne javanica &S « |5 S el oolas il (S slacsly

Study on the control effect of fennel (Foeniculum vulgaris) and stinging nettle leaf (Urtica dioica)

extract against root knot nematode in cucumber plant

N. GHOBADI', F. RAKHSHANDEHROOX and A. SAEEDIZADEH’
1 and 2- MSc. Graduated, Assistant Professor, of Department of Plant Pathology; College of Agriculture and Natural Resources,

Science and Research Branch, Islamic Azad university, Tehran, Iran; 3- Assistant Professor, Plant Pathology
Department, Faculty of Agricultural Sciences, Shahed University, Tehran, Iran

Abstract

The nematicidal effect of aquatic and alcoholic extracts of fennel and nettle plants against the root-knot nematode (M. javanica) in
cucumber plants was studied under the greenhouse condition. The crude extract of dried leaf material of fennel and nettle crude extracts were
extracted by soxhlet apparatus. A number of 1000 second-stage juvenile of the nematode as well as egg masses was added to the hybrid
cucumber plant Beit Alpha 192 F1. The aquatic and alcoholic fennel and nettle crude extracts were added directly into the soil rhizosphere in
the pods at the concentrations of 100 and 200 ppm, 10 days post inoculation. The chlorophyll content was assessed up to 15 days after extract
addition. The second-stage juvenile of the nematode, egg mass, nematode gall and growth factors of the treated plants evaluated two month
after extract addition. Experiments were carried out as factorial based on completely randomized design with 3 replications. Results
indicated that the disease severity of the nematode reduced three times in comparison to the infected none treated control plant. Significant
increase in the growth factors and chlorophyll content in fennel and nettle crude extracts treated plants was also observed. It was also
revealed that the fennel crude extracts were more effective in controlling the nematode compared to the nettle extract. Aquatic fennel crude
extract at the concentration of 100 ppm showed the best nematicidal activity.
Key words: Chlorophyll, crude extract, fennel, Meloidogyne javanica, stinging nettle.
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Different concentrations (ppm) of fennel and nettle crude extracts
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Fig. 1. Comparing the mean of mortality of second stage juveniles and eggs of M. javanica nematode under laboratory conditions after

treatment with the aquatic and alcoholic crude extracts of the nettle and fennel plants at different concentrations of 50 to 600 ppm. Rugby nematicide

at two concentrations of C1: 200 ppm and C2: 50 ppm used as a positive control. Statistical comparisons performed with the Duncan's test at the

significance level of a= 0.05.
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Table 1. Mean comparison (Meanz+ standard error) between measured morphological indices in cucumber plant after infection with the

M. javanica and treating with the concentrations of 100 and 200 ppm of aquatic and alcoholic nettle and fennel crude extracts
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Without the nematode 84.33:0.67de  22.83+0.6de  0.88+0.0lbcde  0.27+0.03defgh  0.92+0.04bc  0.29+0.04bc
With the nematode 5646.11hi 18.6740.67fg  0.820.0lbcde  0.23+0.04fgh 0.65£0.02d  0.18+0.02d
Water
Without the nematode 97.67+2.33¢ 3040.58b 0.97+0.0lbc  0.36+0.04bcdef  0.97+0.02ab  0.36+0.03bc
100
With the nematode 57+4.04hi 19.67+0.33fg  0.79+0.01bcde 0.18+0h 0.610d 0.16+0.01d
Ethanol
. Without the nematode 76.33+0.88¢f  24.580.29cd  0.9120.04bcd  0.34+0.04cdefg  0.940.03bc  0.29+0.03c
s
z With the nematode 54.676.33hi 18£1.53fg  0.8£0.03bcde 0.2+0gh 0.63£0.01d  0.17+0.02d
‘Water
Without the nematode 93.3343.18cd 26.331.2¢ 1.03+0.05b 0.45+0.06bc 0.92+0.01bc 0.31+0bc
200
With the nematode 52.332.85hi 1740.58g  0.74+0.03cde  0.27+0.07defgh  0.6+0.01d 0.170.02d
Ethanol

Without the nematode 88.33+2.03cd 26.5+0.76¢ 0.99+0.01bc 0.41£0.05bcd 0.95+0.01ab 0.32+0bc

Wl 0 plonil (A=4/0) (SSls gy ar (ol Slmlonn ol Jls e SNt ke oz 0L S 2ia by ¥
*Identical letters indicated that there is not any significant difference. Statistical analysis performed with the Duncan's test with an alpha

level of 0.05.
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Table 2. Mean comparison (Mean+ standard error) between measured morphological indices in cucumber plant after infection with the

M. javanica and treated with the concentrations of 100 and 200 ppm of aquatic and alcoholic nettle and fennel crude extracts

\ VY

Treatments 2 « E a ?;n ; E 2
T = 8 2 - & g P 2 5 g
£ g s = B2 s % 2 s £ -
¥ 2 3 £ EE £ :. 2 E .
S = a8 = z 2
DD,0 With the nematode 3.07+0.31g*  0.75£0.12h 4+0g 20+1.15a 559.33+£46.94a
(control) Without the nematode ~ 5.49+0.25d 1.33+0.01defg 7.17£0.17b 0+0g 0+0e
Rugby With the nematode 3.74+0.35fg 1.1+0.07efgh 4.67+0.33ef 11.67+0.33b 222.33£19.38b
(nematicide) 200 Without the nematode ~ 4.43%0.12ef 0.81+0.34gh 6.03+0.03¢ 0+0g 0£0e
With the nematode 6.47+0.13¢ 1.75+0.14bcd 5.17+0.17de 5.33+0.33f 38.67+2.4de
Water Without the nematode 9.34+0.18a 2.76+0.13a 6.93+0.23b 0+0g 0+0e
100 With the nematode 4.75+0.02de 1.3920.14def 5.27+0.18de 7.33+0.33cd 67+4.36¢cd
Fihanol Without the nematode 6.68+0.19¢ 1.64+0.19bcde 6.83+0.26b 0+0g 0+0e
Fennel With the nematode 5.48+0.21d 1.53+0.18cdef 5.5+.29¢d 620.58ef 47%0.58cd
Water Without the nematode 7.57+0.15b 2.06+0.03bc 7.8+0.31a 0+0g 0+0e
200 With the nematode 3.83+0.27fg 1.02+0.25fgh 4.47+0.24f¢ 7.67+0.33¢c 78.33%1.33¢
Fihanol Without the nematode 6.34+0.3c 1.442+0.23def 6.73+0.23b 0+0g 0+0e
With the nematode 4.34+0.28ef 1.03+0.05fgh 5+0.06def 6.33+0.33def 58+3.21cd
Water Without the nematode 7.86+0.29b 2.19+0.15b 7.23+0.12ab 0+0g 0+0e
100 With the nematode 3.87+0.04fg 0.82+0.11gh 4.8+0.12ef 6.67+0.33cde 77£1.53¢
Nettle Fihanol Without the nematode 6.67+0.23¢ 1.6420.12bcde 6.8+0.17b 0+0g 0+0e
With the nematode 4.2240.16ef 0.75+0.33h 437+0.18fg 6.3+0.53cde 58+5cd
Water Without the nematode 7.71£0.62b 2.09+0.2bc 7.07£0.17b 0+0g 0+0e
200 With the nematode 3.64+0.37fg 0.81+0.11gh 4.77+0.23ef 6.4+0.12cde 8l+lc
Fthanol Without the nematode 6.64+0.21c 1.68+0.1bcd 7.07+0.15b 0+0g 0+0e

Wl o plnil (= A/10) (5l3 ma o b SUIs (sl atals dor 0 p03T a5 (LT Dllonn ool ls e SV ple adims 0L S ria by

*Identical letters indicated that there is not any significant difference. Statistical analysis performed with the Duncan's multiple range tests with an

alpha level of 0.05.

;lw)ﬁQ?WQJJJ Jai\f.id,aﬁWw)ﬁu)T)bw—ﬂ);{f@)ﬁJ;bT@b—r JJ..\.?
M. javanica J;L«;}ﬂ,vpuq;alijb,‘u)fouljru oslas Cils sla clale S5ls50

Table 3. The probit analysis results in bioassay assessments for studying the inhibitory effect of different concentrations of

fennel and stinging nettle weed crude extracts on M. javanica eggs and larva mortality under laboratory conditions.

Treatments 1C90 IC50 Chi-Square df P

Aquatic extract of fennel 0.04 611.945 83.5 4 0.212
Ethanolic extract of fennel 0.07 808.8 805.6 4 0.144
Aquatic extract of nettle 3.57 9761.01 44.5 4 0.244
Ethanolic extract of nettle 10.83 6804.2 333 4 0.503
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Fig. 2. Mean comparison of the chlorophyll pigments (chlorophyll a) in cucumber plant infected with the M. javanica and treated with the
concentrations of 100 and 200 ppm of aquatic and alcoholic nettle and fennel crude extracts, 3, 9 and 15 days post treatment with extracts. (DAT):
days after treatments with each extract; (Et): Ethanolic extract; (Aq): Aquatic extract; (C-): negative control-untreated plant; (C+): positive control-

treated with the Rugby nematicide. Statistical analysis performed with the Duncan's multiple range test with an alpha level of 0.05. Identical letters
indicated that there is not any significant difference.
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Fig. 3. Mean comparison of the chlorophyll pigments (chlorophyll b) in cucumber plant infected with the M. javanica and treated with the
concentrations of 100 and 200 ppm of aquatic and alcoholic nettle and fennel crude extracts, 3,9 and 15 days post treatment with extracts. (DAT):
days after treatments with each extract; (Et): Ethanolic extract; (Aq): Aquatic extract; (C-): negative control-untreated plant; (C+): positive control-

treated with the Rugby nematicide. Statistical analysis performed with the Duncan's multiple range test with an alpha level of 0.05. Identical letters
indicated that there is not any significant difference.
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Fig. 4. Mean comparison of the chlorophyll pigments (total chlorophyll)

in cucumber plant infected with the M. javanica and treated with the

concentrations of 100 and 200 ppm of aquatic and alcoholic nettle and fennel crude extracts, 3,9 and 15 days post treatment with extracts. (DAT):

days after treatments with each extract; (Et): Ethanolic extract; (Aq): Aquatic

extract; (C-): negative control-untreated plant; (C+): positive control-

treated with the Rugby nematicide. Statistical analysis performed with the Duncan's multiple range test with an alpha level of 0.05. Identical letters

indicated that there is not any significant difference.
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