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Effect of aqueous extracts and dry powder of some plants on the root-
knot nematodes Meloidogyne incognita and M. javanica under
greenhouse conditions

L. Zandieh Shirazy' and A. Karegar"
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Abstract

Phytochemicals of some plants are suppressive to the root-knot nematodes (Meloidogyne spp.). In this study,
effects of aqueous extract or dry powder of several plants on the activity of M. incognita and M. javanica
were investigated. Treatment of second stage juveniles (J2s) of the nematodes with aquatic extracts of 25
plant species under laboratory conditions showed that after 48 hours, extracts of eruca, ornamental chili
pepper, tarragon, caster bean, sesame, thistle, chinaberry and dyer's croton caused more than 50% mortality
of the J2s of both nematodes. In pasteurized soil, extracts of scarlet sage and safflower seed with 78.9% and
46.9% reduction of reproduction factors (RFs) of M. incognita and M. javanica, respectively, were the most
effective plants in treatment of tomato plants (cv. Early Urbana) with 13 different plant extracts. In addition,
eruca and creeping thistle extracts reduced RFs of both species. None of the treatments affected fresh and dry
shoot weight of tomato. In field soil, extracts of eruca and caster bean with 57.2% and 51.0% reduction of
RFs of M. incognita and M. javanica in tomato plants, respectively, were the most effective extracts among
eruca, caster bean, tarragon and creeping thistle plants. All treatments significantly increased the fresh shoot
weight of infected tomato. In pasteurized soil, scarlet sage powder with 70.3% and creeping thistle with
49.7% had the highest effect on RF reduction of M. incognita as compared to ornamental chili pepper, castor
bean, chinaberry and safflower seed.

Keywords: Creeping thistle, eruca, plant parasitic nematode control, scarlet sage, suppressive plants
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Table 1. Effect of aqueous extracts of shoots (or seed) of different plants on mortality percentage of the second
stage juveniles of the root-knot nematodes Meloidogyne javanica and M. incognita, after 24 and 48 hours.

Treatment plants M. javanica M. incognita
Commen name Scientific name 24hrs 48 hrs 24 hrs 48 hrs
Eruca’ Eruca sativa Mill. 46ij 89a  43fm  87a
Ornamental chili pepper” Capsicum annuum L. 26p-s 86ab 26f-1  86ab
Tarragon® Artemisia dracunculus L. 35mno  80b 39j-p  84ab
Castor bean® Ricinus communis L. 66¢cd 60ef 53de  77abc
Sesame’ Sesamum indicum L. 71cd 83b 73bc  75abc
Thistle® Cirsium sp. 42jkl  65de  270pq  68cd
Chinaberry’ Melia azedarach L. 72¢c 59fg 75cd  57def
Dyer's croton® Chrozophora tinctoria (L.) A. Juss. 53h 55gh  49e-h  53efg
Creeping thistle’ Cirsium arvense (L.) Scop. 6lef 49i 37h-o  48f
Firewheel "’ Gaillardia pulchela Foug. 3lrs  42kilm  33h-p  45f
Scarlet sage'' Salvia splendens Sellow ex Roem. & Schult. 54h 42jkl  46f-k  49e-i
Box'? Buxus sempervirens L. 26p-s  38lmn 270pq 33k-p
Safflower (seeds)"” Carthamus tinctorius L. 25rs 38lmn  23nop 42k-p
Elands Sourfig"* Carpobrotus acinaciformis (L.) L. Bolus 27pqr 371-0  34h-p 43g-m
French marigold"’ Tagetes patula L. 47ijk 35no0  44g-n  35jp
Common zinnia'® Zinnia elegans Jacq. 320p 320p 270pq 33lp
Lavender'’ Lavender sp. 3lopq 3lopq 2lpgr 34j-p
Common mullein'® Verbascum thapsus L. 23rs 3lopg 28m-p 36ip
Eucalyptus" Eucalyptus sp. 24rs 25qrs  46f-1  43gn
Liquorice™ Glycyrrhiza glabra L. 21st 23rs  24p-s  29cd
Tree of heaven®' Ailanthus altissima (Mill.) Swingle 6x 18tu 8t 11t
Japanese barberry? Berberis thunbergii DC. 13uvw  15uvw  12rst 12rst
Heather™ Calluna vulgaris (L.) Hull l6tuv  l4uvw  15g-t  15¢g-t
Curly dock™ Rumex crispus L. I5t-w  1lvwx 13t 6t
Chrysanthemum®’ Chrysanthemum sp. 27p-s  10wx  32p-s 12st
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Numberes 1-25 refer to the Persian name of the plants.

- Data are the means of three replicates. Data with the same letters in each column are not significantly different, based
on Duncan’s multiple-range test (P = 0.01).
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Table 5. Effects of shoot dry powder of several plants on nematode indices of Meloidogyne incognita and growth
factors of infected tomato plant (cv. Early Urbana) in pasteurized soil and greenhouse.

Treatments Galls/g of root Eggs mass/g of root Eggs/g of root Reproduction factor
Control (with nematode) 129.8a 113.5a 48690a 45.5b

Salvia splendens' 97.3bc 55.3b 9775¢ 13.5¢
Cirsium arvense’ 95.3bc 38.5¢ 10965¢ 22.9de
Carthamus tinctorius’ 102.8b 57.8b 11875¢ 30.0cd
Capsicum annuum’ 93.8bc 65.5b 21180b 31.3bed
Ricinus communis’ 97.5bc 36.8¢c 14790c¢ 39.8bc

Melia azedarach® 86.3¢c 56.5b 24065b 64.8a
Treatments Shoot length (cm) Shoot fresh weight (g) Shoot dry weight (g) Root fresh weight (g)
Control (without nematode) 32.8a 14.9b 3.18a 11.33ab
Control (with nematode) 20.4d 6.7d 1.55f 4.67d
Salvia splendens' 26.8¢ 10.6¢ 2.69bc 6.92cd
Cirsium arvense’ 29.4bc 18.2a 2.78bc 10.45b
Carthamus tinctorius’ 26.8c¢ 11.8¢ 3.00ab 12.62ab
Capsicum annuum' 31.0ab 11.8¢c 2.60cd 7.39¢
Ricinus communis’ 30.5ab 12.4c 2.10e 13.43a
Melia azedarach® 28.6bc 11.7¢c 2.29de 13.45a
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Data are the means of four replicates. Means followed by the same letters in each column are not significantly different

at P < 0.05 according to Duncan’s Multiple Range Test. 1- Scarlet sage, 2- Creeping thistle, 3- Safflower, 4-
Ornamental chili pepper, 5- Castor bean, 6- Chinaberry.
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