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Inhibitory effects of Prangos ferulacea and Satureja hortensis on root-
knot nematode, Meloidogyne javanica

S. Mozafaryan', M. Abdollahi?”, and H. Charehgani®

(Received: 16.2.2015; Accepted: 2.6.2015)

Abstract

Root-knot nematodes (Meloidogyne spp.) are the most important plant pathogenic nematodes that reduce
yield of economic plants worldwide. Infection by the root-knot nematodes cause gall formation on roots,
prevent the normal growth and finally severe reduction in tomato production. In this experiment, effect of
two plant species including Prangos ferulacea and Satureja hortensis against M. javanica, were investigated
under greenhouse and laboratory conditions. The experiment was laid out in a randomized complete design
with four replicates. Under laboratory conditions, combination treatment were used with 1: leaves of
Prangos ferulacea and Satureja hortensis and 2: seven concentrations of leaves extract including 0.5, 1, 2, 3,
5, 7 and 9% w/v. Results showed that at 9% w/v, the highest percentage of mortality of second stage larvae
(100%) was caused by both extract under. Under greenhouse conditions, five doses of leaf powder including
0.1%, 0.15%, 0.25%, 0.35% and 0.45% were applied. In greenhouse experiment, 0.45% of leaves powder of
both plants showed more efficiency than the other doses.
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Fig. 1. Evaluation of nematicidal effects of Prangos ferulacea and Satureja hortensis on J2s of root-knot
nematode, Meloidogyne javanica, after 48 hour, under laboratory condition (P < 0.05)
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Table 1. Analysis of variance of influence of different
concentrations of aqueous extract of Prangos
ferulacea and Satureja hortensis on J2s mortality of
root-knot nematode, Meloidogyne javanica, under
laboratory condition

Mean square of J2 mortality

Source df Satureja Prangos
hortensis ferulacea
Treatment 7 547135 4833.26"
Error 24 19.40 12.79
CV% - 13.09 12.56

W1 WP IA I PCZ clz.ﬂjs Dls g .
™. Significantly different at the 1% error
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Table 2: Comparison mean percentage of
Meloidogyne javanica J2s mortality, treated with
different ratios of Satureja hortensis and Prangos
ferulacea leaves extract under laboratory conditions.

J2 Mortality

Concentration Satureja Prangos

Control 63+19° 73+19°
0.5% 31.8422° 188+18°
1% 520309 488+34¢
2% 685+1.6° 793+3.0°¢
3% 86.8+2.0° 87.0+3.0%
5% 955+1.0% 94.0+£09%®
7% 98.8+08% 983+1.0°
9 % 100.0£0.0* 100.0+0.0°

aals 5 3 bkl glast gl 5l et Sl F IS slaws®

RGI PN U4 eAJJT gjblﬂ J>-\> BE)

Lasles o Sl me sl pde sias 0L (5Y alie Gy

*Values presented are means followed by SE, n=4
**Means followed by dissimilar letters in a column
are significantly different from each other at 5%
probability level

2 Sy sglal g el (K pan 8 5o jlsls 5 aty) K25 5 5 055 oJsb Jold gy by sSB bboly 4o X Jpa

il S ya g kit y3lie S cou (Meloidogyne javanica

Table 3. Analysis of variance of influence of different amount of Prangos ferulacea leaves powder on shoot and
root height and wet and dry weight of inoculated and non-inoculated tomatoes with Meloidogyne javanica, under

greenhouse condition

Mean square

Source df

SL (cm) SWW (g SDW (g) RL (cm) RWW(g) RDW (g)
Treatment 5 361.937 23.44" 4727 238.33" 9.48" 2.027
Error 36 2.167 0.242 0.055 1.986 0.174 0.057
CV 5.03 8.30 13.01 6.09 7.41 14.68

R g AN P AN N

*: Significantly different at the 1% error.

SL=shoot length, SWW=shoot wet weight, SDW=shoot dry weight, RL=root length, RWW=root wet weight,

RDW=root dry weight
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Table 4. Analysis of variance of influence of different amount of Satureja hortensis leaves powder on shoot and
root height and wet and dry weight of inoculated and non-inoculated tomatoes with Meloidogyne javanica, under
greenhouse condition

Mean square

Source df ~Sl (cm) SWW(z) SDW(z) RL(cm) RWW(z) RDW (2)
Treatment 5 332.78° 13.65  3.73°  249.05° 1149 269"
Error 36 2313 0.145 0.036 1.972 0.119 0.027
CV% 5.08 5.93 9.16 5.68 5.45 8.86

Al o 1) ezl o 55 lo sme

**: Significantly different at the 1% error
SL=shoot length, SWW=shoot wet weight, SDW=shoot dry weight, RL=root length, RWW=root wet weight,
RDW=root dry weight

L oud ,Las 5 Meloidogyne javanica a Sais, s 5as as 03l K pam S aiuy 5 sl Jsb uKils awslis 10 Ju
GRS Lylyd )3 gl g 050 S 2 g e gl

Table 5: Comparison mean of shoot and root length of infected tomato by Meloidogyne javanica, treated with
different ratios of Satureja hortensis and Prangos ferulacea leaves powder in greenhouse conditions

. . Shoot Length Root Length
Inoculation Ratio/pot Satureja Prangos Satureja Prangos
Uninoculated Control 233+£05" 23.3+0.5¢ 23.0+£13° 23.0+£13%
Inoculated 19.5+0.6¢ 19.5+0.68 13.8+0.5¢ 13.8+£0.5"
Uninoculated 2¢g 253+09° 26.0£0.6% 20.8+0.8" 183+0.6"
Inoculated 215406 20.8 £0.5% 163+0.8 ¢ 16.0£0.7 &
Uninoculated 3g 28.8+05% 29.3+0.9% 243+08% 21.0+£0.7°¢
Inoculated 25.0+0.8° 23.8+0.6% 21.8+0.8° 205+0.6°
Uninoculated 5g 340+0.9" 323+0.5°¢ 27.0+£04° 24.8+0.8
Inoculated 28.8+0.6 % 26.0+0.9 % 25.0+0.7 % 23.0+0.4%
Uninoculated, 7g 36.3 +0.6™ 36.3+0.9° 29.8 +0.5 28.0+0.7 "%
Inoculated 31.8+0.8 313+1.1°¢ 28.5+03"% 258+0.5%
Uninoculated 9¢g 413+1.3° 423+09° 328+0.5° 32.8+0.8°
Inoculated 35.0 +0.6™ 36.5+0.6" 31.3+0.8% 30.3+0.5%

el 0 03551 5l s 55 wuels 5 s lkal glas 31, o oSole oF 1SS slaws®
A2l o 70 e 53 Lajles o Sl pme Sl e sias 0L Y i Gy

*Values presented are means followed by SE, n=4
**Means followed by dissimilar letters in a column are significantly different from each other at 5% probability level
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Table 6: Comparison mean of shoot and root fresh weight of infected tomato by Meloidogyne javanica, treated
with different ratios of Satureja hortensis and Prangos ferulacea leaves powder in greenhouse conditions.

Inoculation Ratio/pot Shoot fresh weight Root fresh weight
Satureja Prangos Satureja Prangos

Uninoculated Control 6.0+02% 6.0+02% 3.0+0.1¢ 3.0£0.1°"
Inoculated 33+0.0" 33+0.0° 46+02¢ 46+02°
Uninoculated 2g 56+£03° 55+£03% 54+03% 35+02°
Inoculated 45+028 38+028 44+02° 47+0.1°¢
Uninoculated 3g 6.5+02 59+02% 63+02° 53403
Inoculated 50+02" 50+£02° 50+0.1°¢ 49+0.1%
Uninoculated 5g 75+02"% 6.7+0.3 6.8+0.1" 6.1+02"%
Inoculated 57+0.1% 53+03° 54+02% 54402 %
Uninoculated, 7g 8.0+02%® 74+04"% 72+0.1°%° 6.7+03%®
Inoculated 6.4+02% 6.1+02% 6.0+0.1° 5.5+0.2 %
Uninoculated 9¢g 87+£02* 9.0+0.3" 7.8+02° 7.1+£03°
Inoculated 7.4+02" 8.1+02%® 64+0.1" 58+0.2"
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*Values presented are means followed by SE, n=4
**Means followed by dissimilar letters in a column are significantly different from each other at 5% probability level
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Table 7: Comparison mean of shoot and root dry weight of infected tomato by Meloidogyne javanica, treated
with different ratios of Satureja hortensis and Prangos ferulacea leaves powder in greenhouse conditions.

. . Shoot dry weight Root dry weight
Inoculation Ratio/pot Satureja Prangos Satureja Prangos
Uninoculated Control 1.9+0.1°% 1.9+0.1% 0.7+0.0° 0.7+0.09
Inoculated 0.8+0.08 0.8+0.0% 1.1+0.1° 1.1+0.1°¢
Uninoculated 2¢g 1.7+0.1% 1.8+0.1% 1.6+0.1° 0.9+0.0¢
Inoculated 1.1+0.17% 0.8+0.18 1.0+0.1° 1.0+0.1%
Uninoculated 3g 20+0.1 23+02 20+0.1" 1.7+£0.1°
Inoculated 1.5+0.1° 1.1+0.1° 1.3+0.0% 0.9+0.0¢9
Uninoculated 5g 2.740.1° 30+0.1° 24£00% 1.8+£0.2°
Inoculated 1.840.1% 1.3£02° 1.7+0.1 1.3+0.1°%d
Uninoculated, 7¢g 32+£0.1° 3.0+£0.1%° 26+0.1° 24+0.1°
Inoculated 23+0.1°% 20009 2.0+0.0" 1.5+0.1"%
Uninoculated 9¢g 33£0.1° 36£0.1° 26+0.0° 26+0.1°
Inoculated 26+0.1° 2.7+0.1% 22401 18+0.1°
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*Values presented are means followed by SE, n=4
**Means followed by dissimilar letters in a column are significantly different from each other at 5% probability level
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Fig. 4. Effect of different amount of Prangos ferulacea and Satureja hortensis leaves powder on shoot and root
dry weight of inoculated and non-inoculated tomatoes with Meloidogyne javanica, under greenhouse condition (P
<0.05

SDW=shoot dry weight, RDW=root dry weight
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Table 8. Analysis of variance of influence of different amount of Prangos ferulacea leaves powder on number of
eggs, galls and egg masses/root, number of larva on soil and reproduction factor of inoculated tomatoes with
Meloidogyne javanica, under greenhouse condition

Mean square

Source d Gall/root  Egg-mass/root Egg/root J2/s0il RF
Treatment 5  67750.60*%*  75287.71*%*  5974801266** 5597666.66%* 176.07**
Error 36 1261.39 1088.25 55968981.88 15133.33 1.58
CV% - 6.03 10.56 11.11 2.29 9.73

AL e 7Y ez CE« 03 I3 sme ek
**: Significantly different at the 1% error
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Fig. 5. Effect of different amount of Prangos ferulacea and Satureja hortensis leaves powder on galls and egg
masses number of Meloidogyne javanica per tomato root, under greenhouse condition (P < 0.05)
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Table 9. Analysis of variance of influence of different amount of Satureja hortensis leaves powder on number of
eggs, galls and egg masses/root, number of larva on soil and reproduction factor of inoculated tomatoes with

Meloidogyne javanica, under greenhouse condition

Source df

Mean square

Gall/root Egg-mass/root Egg/root J2/s0il RF
Treatment 5 90106.09" 93747.32" 7191008897 4816376.66 209.82
Error 36 1372.01 1020.66 53103493.25 21383.33 1.52
CV% - 8.38 13.36 15.30 2.67 13.16

*: Significantly different at the 1% error

33 S Joal T e Sl S e 354
S o S s Sl S At el
368 s g Sl S Ll glaola 5L
Jle 53 s el e 5 S o 5 b
sl — .(Nelmes 1970) 4S5 5 5 5lad (g3l s
L 05, L5 4 LS sls 0L (1960) Rhode L -,
lasgiled 53 oS Joad Gl s Sl ol a3

250 30,5 oo Jld b Sl G5 S (AL S

fov

AL e Y Jlez cla.ﬂ)g PPV

9 oK_&.iLc)I BE Q_:T o)La.C« cJuT‘_;aJ., u;.aj}i U‘i‘ GL‘; )\
] JA;@)@L@&}”{«;&K)MS);,M%
s eslial 3,50 chale OF ,ogdle iy S0
Slaoslaas 3352 go pland slys 5 0 2525

S oo b glad 5,Y 3 e 5 S e sbwl Col LS

)ﬁ@QLMW&WA\yw‘u)\y@-J;JJ



.. o) 5 (Prangos ferulacea) ,.s\> o )las Su4,0550 j31:00,Ken 5 Ob ,ilie

14000

= B Satureja Egg/root =101
2 12000 i

& Prangos Egg/root =1 0!
=

= 10000 Satureja J2s/soil

= . /501
g 8000 B Prangos J2s/soil

—

=

e 6000

=

oD 4000

LY

3

= 2000

-]

2

= A WIR RUES RIE ROE
Z Control 2 gr/pot 3 gr/pot 5 gr/pot 7 gr/pot 9 gr/pot

Treatments

=N pax 8wk, 55 (Meloidogyne javanica) g Saiy; 35k (55 AR o) g bl OLLS o g il yalas J10 KS
(P<0.05) 68 Ll i 55 S f;_,l.’S‘pJ: f}:&w‘”\l sldas g

Fig. 6. Effect of different amount of Prangos ferulacea and Satureja hortensis leaves powder on egg numbers of
Meloidogyne javanica per tomato root and number of J2 in 2 kg soil, under greenhouse condition (P < 0.05)
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Table 10: Comparison mean of number of galls and eggmasses of Meloidogyne javanica, in root of tomato plants,
treated with different ratios of Satureja hortensis and Prangos ferulacea leaves powder in greenhouse conditions.

Ratio/pot Gall/root Eggmass/root
P Satureja Prangos Satureja Prangos

Control 697.3+22.1 ° 697.2+22.1° 515.1+30.4 ° 515.1+304°
2¢g 53224220 ° 620.3+19.8* 236.6+139 ° 292.1+17.7°
3g 4463 +17.4 ° 593.8+5.4° 183.8+7.1 ™ 2632+93"
5g 4209 +19.4 556.8 + 5.4 149.9 +13.1 « 2352+12.0™
7g 3388+ 15.1 ® 480.4+27.9°¢ 149.9+11.0 « 180.8 +11.8 ¢
9g 2725+132 ¢ 3233+12.9¢ 101.5+8.5 ¢ 113.7+529
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*Values presented are means followed by SE, n=4

**Means followed by dissimilar letters in a column are significantly different from each other at 5% probability level
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Fig. 7. Effect of different amount of Prangos ferulacea and Satureja hortensis leaves powder on reproduction
factor of Meloidogyne javanica on infected tomato, under greenhouse condition (P < 0.05)
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Table 11: Comparison mean of number of J2s/2kg soil, eggs/root and reproduction factor of Meloidogyne
Javanica, in tomato plants treated with different ratios of Satureja hortensis and Prangos ferulacea leaves powder
in greenhouse conditions.

Ratio/pot :I2s/2kg soil . Egg/root Reprf)duction factor
Satureja Prangos Satureja Prangos Satureja Prangos
Control 6950.0+35.1° 6950.0+35.1° 126586.0 + 6947.2 126586.0 £ 6947.2° 223+12° 223+12°
2g 6560.0+72.6° 6365.0+55.6° 62929.5 + 4040.7 ° 668412 +4658.7" 11.6+0.7° 123+08°
3g 6115.0+81.0° 5785.0+81.0°¢ 35705.5+ 1515.6° 56961.8 + 19432 ™ 7.0£03° 10503
5¢g 5555.0 £69.5 ¢ 5010.0 £72.3 ¢ 26262.7 £2671.1% 43590.3 +2031.7 % 53+04° 82403
7g 4830.0 £ 68.6° 4495.0 £69.9° 19125.1+1965.9 ¢ 32028.6+2311.0 ® 40+031 6.1+04¢
9¢g 4035.0+£97.4F 3805.0+£41.1° 143213 +1329.6 ¢ 15453.7 £ 861.3 ¢ 3.1+02¢ 33+0.1°

*Values presented are means followed by SE, n=4
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**Means followed by dissimilar letters in a column are significantly different from each other at 5% probability level
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