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Nematicidal activity of some plant extracts on root-knot nematode on tomato
(Solanum lycopersicum) in vitro and in vivo conditions
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ABSTRACT

The effect of different concentrations of mallow (Malva sylvestris) and poppies (Papaver rhoeas) leaves and walnut
(Juglanse regia) green husks extracts were investigated on hatching and mortality of second-stage juveniles of
Meloidogyne javanica under experimental conditions. In J, mortality test, the extracts were used in 14 levels of
mallow (0.25, 0.3, 0.35, 0.4, 0.45, 0.5, 0.55, 0.6, 0.65, 0.75, 1, 1.25, 1.5 and 2%), 7 levels of poppy (0.5, 1.5, 2, 2.5, 3,
3.5 and 4%) and 8 levels of walnut green husks (1, 2, 3, 3.5, 4, 4.5, 5 and 6%). In three independent tests, controlling
effect of 100 milliliters of the obtained lethal concentrations (LC,o, LCsy and LCg) Of each extracts (0.36, 0.58 and
0.94% for mallow; 2.3, 2.9 and 3.8% for poppies; 2.68, 4.07 and 5.18% for walnut green husks) on M. javanica were
evaluated under the greenhouse condition. According to the results of this study, the nematicidal effect of all tested
extracts against M. javanica was proved under laboratory conditions. In greenhouse trials, any increase in the
concentration of plant extracts significantly improved the growth indices of tomato plants and also the obtained LCgq
of mallow, poppy and walnut green husks extracts significantly reduced the number of galls by 59, 71 and 74%,
respectively, and the reproduction factor by 56.7, 85 and 87%, respectively, when compared to the control.
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Meloidogyne javanica
Table 1. The effect of different concentrations of aqueous extracts of Malva sylvestris, Papaver rhoeas and Juglans

regia on egg hatching of Meloidogyne javanica

Aqueous extracts

Concentrations
(%)

Egg hatching

24 hours

72 hours

120 hours

Malva sylvestris

0
0.25
0.5
1
2

9.6+0.66 (8.9-11)°
2.4%0.39 (1.8-3.2)°
1.3£0.38 (0.7-2) ™
0.58+0.1 (0.4-0.8) ¢
0.13+0.13 (0-0.4)°

11.9+0.75 (10-12)°

4.7+0.64 (3.7-5.9)"
2.10.28 (1.56-2.48)°
1.10.12 (0.93-1.3)°

0.13+0.13 (0-0.4) *

13.6+0.18 (13-13.9) °
6.5+0.17 (6.2-6.8) °
3.240.32 (2.7-3.83)
1.1#0.12 (0.9-1.3) ¢
0.13+0.13 (0-0.4)°

Papaver rhoeas

0
0.25
0.5
1
2

8.59+0.65 (9.7-7.4)
3.520.69 (4.8-2.4)°
1.8+0.34 (2.2-1.1)™
0.8620.2 (1.2-0.47)°
0.7420.1 (0.9-0.4)°

11.2+0.37 (11-10)°
7.04+1.2 (9-5)®
3.85+0.51 (4.5-2.8)"™
1.8+0.75 (3.3-0.9)
0.7+0.15 (0.98-0.45)°

12.7+0.68 (13-11)°
9.6+2.2 (13.9-6.6)®
4.740.9 (6.4-3.2)™
1.9+0.67 (3.3-1.2)
0.74£0.15 (0.9-0.4)°

Juglans regia

0
0.25
0.5
1
2
4

8.59+0.65(9.7-7.4)
8+0.9(9-6.1)°
7.1+0.65(8.4-6.2)
2.34+0.3(2.9-1.8)"
1.120.4(1.9-0.76)™
0.41+0.24(0.85-0)°

11.2+0.37(11.9-10)°
9.3+0.88(10.4-7.5)
5.5+0.95(7.4-4.5)"
5.240.75(6.1-3.7)"
2.19+0.14(2.3-1.9)°
1.440.32(1.95-0.85)°

12.7+0.68(13-11)*
9.8+0.87(10.8-8)™
7.3#1.1(9.4-5.3)™
5.5+0.93(6-3) ™
2.7+0.45(3.4-1.9)*
1.420.3(1.9-0.85)°
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Values in the same column followed by different letter(s) are significantly different (P<0.01). VValues are means=standard error.
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Table 2. The effect of different concentrations of aqueous extracts of Malva sylvestris, Papaver rhoeas and Juglans
regia on mortality of J2s of Meloidogyne javanica

Measured index

Aqueous extracts Concentrations (%)

J2 Mortality

Malva sylestris 0 6.9120.6(5.77-7.83)
0.25 16.79+0(16.79-16.79) ¥
0.3 20.96+0.89 (19.87-22.73) 1
0.35 24.28+0.7(22.88-25.15)"
0.4 32.64+ 0.84(31.08-33.96)"
0.45 37.5+ 0.98 (35.8-39.22) ¢
05 41.85+ 2.88 (37.02-46.99) f
0.55 45.72+0.93 (44.03-47.27) ¢
0.6 51.6740.68 (50.3-52.41) ¢
0.65 61.514 0.85 (59.87-62.73)°
0.75 87.74+ 0.42 (86.96-88.41)"°
1 98.13+ 0.4 (97.42-98.83)
1.25 100.0+0(100.0-100.0)*
1.5 100.0+0(100.0-100.0)*
2 100.0+0(100.0-100.0)°
Papaver rhoeas 0 7.79%0.36 (7.36-8.52) 9
0.5 8.68+0.41 (7.88-9.25)™
15 10.16+0.27 (9.74-10.69) f
2 14.97+0.48 (14-15.53)°
25 29.49+0.52 (28.57-30.4)
3 54.91+1.07 (52.9-56.56) °
35 76.32+1.24 (75-78.81)°
4 91.5242.01 (87.5-93.75)°
Juglans regia 0 7.13+0.93 (5.42-8.65) 9
1 9.39+0.33 (8.72-9.8) ¢
2 16.63+1.6 (13.55-18.97)
3 33.68+1.29 (31.39-35.86) °
35 37+1.2 (35.44-39.38)°
4 52.75+1.76 (50-56.03)°
45 60.37+0.31 (60-60.99) ©
5 71.54+2.8 (67.35-76.86)"°
6 98.6620.81 (97.2-100.0)*
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Values in the same column followed by different letter(s) are significantly different (P<0.01). VValues are means%standard error.
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Table 3. The effect of different concentrations of aqueous extracts of Malva sylvestris, Papaver rhoeas and
Juglans regia on height, fresh and dry weight of shoot and root of tomato with Meloidogyne javanica

Measured indices

Aqueous Concentrations Shoot

o - Shoot fresh Shoot dry Root height Root fresh Root dry
extracts 0) Nematode fziln%h)t weight (g.) weight (g.) (cm.) weight (g.) weight (g.)
Malva 0 Uninoculated 70£0.47 90.7+4.6 19.8+0.6 36+0.7 37.420.6 4£0.1
sylvestris (70-72) (77-97)® (18-21)* (35-38) (35-38) (4.08-4.6)
Inoculated 52+1.93 69.38.9 11.2+0.8 19.7+1.9 16.5+1.3 1.8+0.2
(49-58)¢ (49-91)° (9-13)° (16-25)° (13-19)° (1.2-2.3)°
0.36 Uninoculated 58 £4:49 94.5+1.4 18.3+0.3 37.120.5 37+0.6 3.6£0.17
: (5-67)™ (90-96) (17-18.9) (36-38)* (36-38)° (3.2-3.9)~
Inoculated 53.7+1.1 73.244.7 14.2+0.5 38.520.9 25+2.8 2.8+0.4
(51-56)~ (59-79)> (13-15)% (37-41) (19-31)° (2-4.1)%®
058 Uninoculated 58+1.3 102+2 19.1+0.74 38+ 1 34.7+0.4 4.4%0.18
: (55-61)> (98-108)? (17-21)%° (35-40) (33-35)° (4-4)>
Inoculated 62+1.87 105.2+3 19+0.8 3515 2742 3.420.4
(57-66)™ (98-112) (a7-21)® (24-48) (21-33)° (2.5-4.5)%
0.94 Uninoculated 65+1.04 1082 21.740.2 36.7+0.6 36.7+0.4 5.2+0.15
: (63-68)® (102-113) (21-22)* (35-38)* (35-37)° (5-5.7)®
Inoculated 64+1.2 11045.6 24+3.1 36.7+3.4 35+1.1 5.7+0.34
(62-68)® (99-124) (17-30) (30-46) (33-38)° (4-6)*
Papaver 0 Uninoculated 702202 89.2+4 18.740.3 36.5+0.65 34.520.39 4.4%0.13
rhoeas (70-71) (77-94)1 (18-19)™ (35-38)® (34-35)° (4-4.7)®
Inoculated 512424  70.247.2 (59- 12.8+0.7 21+1.3 17.78+1.01 2+0.1
(47-58)¢ 91)° (11-14)¢ (19-25)° (15-19)° (1.9-2.3)°
23 Uninoculated 62+1.8 106+1 21.9+1.8 37+0.37 33.120.2 4.120.4
’ (58-67)™ (102-110)° (16-25)° (37-38)® (32-33) (3-4.95*
Inoculated 59+0.4 92+1.7 18.4%0.6 31+0.85 26+0.87 2.9+0.06
(58-60)° (89-97) (17-20)* (30-34)° (23-27)° (2.7-3)
295 Uninoculated 61+0.5 112+1.7 18.8+0.5 37+0.28 34.8+0.34 3.740.4
: (60-62)™ (109-110)? (18-20) (37-49)® (34-35) (3.1-4.9)
Inoculated 63£1.3 94+1.9 17.5%0.8 40.743.9 26.9+2.5 3+0.34
(61-67)™ (90-99)° (15-19)° (35-52)° (20-31)° (2.1-3.6)%
38 Uninoculated 70£1.5 113+4 26+0.7 35+0.17 34.740.3 5.2+0.25
' (66-73) (104-124) (25-28) (37-38)* (34-35.5) (4-5)
Inoculated 67+1.5 11043 21+1.2 37.241.5 34£2.7 45+0.31
(63-70)® (100-116)® (17-24)" (33-40)® (27.7-40.8)° (4.-5.4)*
Juglans 0 Uninoculated  68-7%1.6 88.7+3.9 19.21+0.58 36.242.5 33+1.6 3.7+0.36
regia (64-71)° (77-94)¢ (18.-20)° (30-42) (28.1-35.6)® (2-4)™
Inoculated 51.5+0.9 64.645.7 10.690.46 18.7+1.1 15.8+1.6 1.740.3
(49-53)° (49-75)° (9.5-11)° (16-21)° (12-19)¢ (1-2.3)¢
268 Uninoculated  29-5%18 96.629.6 20.7920.36 33.5+1 31.8+1.6 4.3+0.5
: (55-63)° (70-112)%° (19-21)° (31-35)° (26-34)* (2.7-5) %
Inoculated 58.7+2.1 105.3+1.4 18.05+1.05 29.7+1.1 23.542.5 2.8+0.37
(53-63)° (102-108)* (15-19)° (27-32)° (18-29)° (1.9-3)
407 Uninoculated  68-2%1:2 121.3+1.9 29.97+3.6 34+0.7 37.9+1.1 5.7+0.2
: (65-70) (118-126)® (21-38) (32.5-36) (35-40) (5.2-6)°
Inoculated 62.7+2.2 109.2+3.2 18.59+1.63 33.543.3 26.12+2.2 3.3+0.39
(59-69)° (99-114)? (13-21)° (26-42)° (19-29)™ (2-4)°
518 Uninoculated  87-7%13 110£2.2 24.23+0.31 335+1.2 34.09+0.4 5+0.3
: (65-71)° (103-114)® (23-24)® (31-36)° (32-35)° (4-5.5)®
Inoculated 67.7+1.3 116.1+1.9 21.65+1.78 36+2.3 35.6+1.99 4.9+0.4
(65-71) (112-121)® (18-26)° (30-41)° (32-41)° (4-6.1)®
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Values in the same column followed by different letter(s) are significantly different (P<0.01). VValues are means=standard error.
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Table 4. The effect of different concentrations of aqueous extracts of Malva sylvestris, Papaver rhoeas and Juglans
regia on number of eggs, galls and egg masses per root, reproduction factor and number of J2s in the soil of tomato
inoculated with Meloidogyne javanica

Measured indices

Aqueous Concentratio -
extracts ns (%) Eggs/root Galls/root Egg J2/2000 cm3 Reproduction
masses/root of soil factore
0 160834+16832 1900+143 1738140 5070465 20.95+2.11
(119028-196790)° (1541-2218)° (1373-2057)*  (4380-6420)°  (15.62-25.47)°
0.36 (571;131604316%2_ 1260£225 1245+196 2133+182 14.6+0.71
Malva : 123630)° (931-1691)* (1008-1636)*  (1860-2480) (13.3-15.8)°
sylvestris 058 95992+10334 1075495 97898 1668+116 12.33+1.29
: (72961-129420)™ (711-1240)® (690-1240)®  (1360-2020)° (9.4-16.4)>
0.94 7124444389 773107 64896 72061.64 9.076+0.56
’ (56760-81854)° (501-1026)° (343-834)° (580-920)° (7.2-10.4)°
0 160834+16832 1900+143 1738+140 5070+465 20.95+2.1
(119028-196790)° (1541-2218)° (1373-2057)*  (4380-6420)°  (15.62-25.47)°
23 73367+5693 1150140 1034147 1573.3+209 9.49+0.69
Papaver : (62083-80333° (983-1428)* (886-1328)° (1240-1960)° (8.12-10.34)°
rhoeas 295 63554+3770 943249 866238 940%115 8.1+0.44
: (59128-74843)° (528-1649)® (498-1556)® (620-1160)" (7.795)
38 24357+2033 5524207 433.9+146.7 225+82.6 3.13+0.25
' (20797-29853)° (163-1111)° (163-833)° (60-440)° (2.63-3.8)°
0 160834+16832 1900143 1738140 5070465 20.95+2.11
(119028-196790)° (1541-2218)° (1373-2057)*  (4380-6420)*  (15.62-25.47)°
268 125468+16982 1487+178 1181468 1293.33+243 15.99+2.10
: (99274-157290)® (1154-1767)*  (1311-1078)®  (940-1740)" (12.7-19.91)*

Juglans regia

407 7313627311 858+106 778+97.6 960+98.99 9.36+0.89
: (60278-85904)° (551-1048)° (492-910)° (740-1220)° (7.77-10.93)°
518 20856+4192 501+62.35 364+70.5 480+78.74 2.7125+0.53
' (10318-30419)° (316-576)° (175-512)° (280-660)° (1.38-3.92)°
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Values in the same column followed by different letter(s) are significantly different (P<0.01). Values are means%standard error.
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