

INTRODUCTION

-----------------------------

	Tomato (Lycopersicum esculentum Mill) is one of the most important vegetable crops cultivated in Egypt, where about 395,112 feddans of tomato are grown to produce 6,042,130 tons, and approximately 9599 feddans only grown in Dakahlia Governorate to produce 88,463 tons during the growing season of 1995.  The reniform nematode, Rotylenchulus reniformis  Linford and Oliveira is a major soil nematode pest that causing serious injury to tomato in temperate and tropical regions.  Infestations of this nematode to such plant result in yellowish leaves, stunting, poor plant growth and yield losses.



	Chemical control of R. reniformis has successfully limited the effect of this nematode below damaging levels.  However, environmental, health problems and disturbance in the biological balance of nature that caused as a result of extensive use of nematicides have enhanced scientists to search for another alternative nematode management.  Biological control of plant parasitic nematodes with microbial agents or natural plant extracts is an alternative method.  This trend is receiving greater interest among nematologists in recent years, providing effective control against the target nematode and avoiding environmental pollution.



	Therefore, the objectives of the present investigation were:

 to evaluate the nematicidal properties of certain aqueous leaf   extracts or plant products against R. reniformis under laboratory conditions, 

 to assess and compare the effectiveness of three different application methods of aqueous leaf extracts or plant products on susceptible tomato cultivars infecting with R. reniformis, and its rate of reproduction under greenhouse conditions; and 

 to evaluate the effect of the tested leaf extracts or products on N, P and K status of tomato plants infected with R. reniformis.























REVIEW OF LITERATURE

--------------------------------------------------

	Biological control of certain plant-parasitic nematodes with microbial agents or extracts of various kind of plants such as medicinal, ornamental, and wild or weeds, has been reported by several workers on different species of nematodes.  (Chatterjee et al. 1982; Mahmood et al. 1982; Sartaj et al. 1985; Bala et al. 1986; Mani et al. 1986; Tiyagi et al. 1986;   Al-Obaedi et al. 1987;  Chhabra et al. 1988; Chattopadhyay and Mukhopadhyaya, 1989-a,b;  Khan and Khan, 1989; Siddiqui and Alam, 1988-a,b,c and 1989-a,b; Akhtar and Alam, 1990-a,b, Abid and Maqbool, 1991 and Anver and Alam, 1992 etc.).



I- Laboratory Studies:

	Chatterjee et al. (1982) found that  using crude aqueous extracts of Ocimun sanclum and O. basilicum leaves clearly possessed strong nematicidal properties against Meloidogyne incognita juveniles.



	Mahmood et al. (1982) tested different concentrations of aqueous extracts of dried powdered leaf and seed of 12 indigenous medicinal plants against Rotylenchulus reniformis and M. incognita and reported that all plant extracts controlled these nematodes, and their mortality rates increased with increasing concentration of the tested extracts as well as the exposure periods.  They also found that extracts of leaves of Anagallis arvensis and the seed of Linum usitatissimum and Side cordifolia proved to be highly toxic to these nematode species.



	In 1985, Sartaj et al. stated that tested water extracts of Gaillardia picta were found to be more toxic to juveniles of M. incognita than those of Tithonia diversifolia.  Flower extracts of the previous plants showed higher toxicity than leaf or stem or root extracts.  Moreover, standard concentrations of all extracts caused 100% mortality of the tested nematodes within 12 hr.



	In vitro results showed that aqueous extracts of Xanthium strumarium and Parthenium histerophorus leaves killed M. incognita larvae in 75 and 60 min., respectively (Bala et al. 1986).  In the same year, Bano et al. found that flower extracts of Cosmos bipinnatus, Eclipta alba, Sonchus oleraceus and Zinnia elegans caused greatest juvenile mortality of M. incognita followed by extracts of leaves, stems and roots.  They also reported that all extracts tested inhibited egg hatching, especially Eclipta alba extracts that showed the greatest inhibition.



	Mani et al. (1986) tested the effect of leaf extracts from 14 different plant species on the mobility of 2nd stage juveniles of T. semipenetrans and reported that juvenile mobility decreased as the concentration of extracts and the exposure period were increased.  Moreover, they found that neem cake extract exhibited the highest toxicity among oil cake extracts with only 19.27% juvenile mobility at the 5% concentration.  They also noticed that the minimum of 61.83% juvenile mobility was recorded in the exudate of Tagetes erecta followed by 74.79 and 80.65% in the cases of Brassica campestris and Vinca rosea, respectively.



	Tiyagi et al. (1986) noticed that leaf extracts containing volatile oils prepared from Cymbopogon flexuosus were highly toxic to M. incognita, R. reniformis, Tylenchorhynchus brassicae, Hoplolaimus indicus and Helicotylenchus indicus.   The toxicity was related to the concentration of leaf extract and the exposure period. M. incognita was the most affected with 100% mortality in standard solution at 12 h, while Helicotylenchus indicus was the least affected with 20% mortality.



	Al-Obaedi et al. (1987) reported that all tested plant extracts caused significant mortality in number of M. javanica at higher concentration except Lotus languinosus.  They also revealed that Achillea santolina, Euphorbia tinctoria, Heliotropium europaeum and Serratula cerinthefolia were the most effective.



	In 1988, Chhabra et al. revealed that leaf extract of Ricinus communis was the most toxic to J2 of M. incognita followed by Leucaena leucocephala, Populus deltoides, Azadirachta indica, Lantana camara and Eucalyptus hybrid [E. tereticormis].   Fresh extracts were more toxic than boiled ones.



	Moreover, when egg-masses of M. incognita were kept in aqueous solution of kathal champa, Artabotrys odoratissimus leaf extracts, significant reduction in larval hatch was observed after 24, 48 and 72 hrs. as recorded by Chattopadhyay and Mukhopadhyaya (1989-a).   They also said that maximum reduction in the rate of hatching occurred when the egg-masses were subjected in the extract for 72 hrs.  In the same year,  Khan  and  Khan noticed that root extract of Verbena bipinnatifida at four concentrations inhibited the hatching of M. incognita juveniles in comparison to that in distilled water.  Mortality rate of the juveniles was also remarkably greater in root extract.



	Siddiqui and Alam (1989-a) found that root exudates of Azadirachta indica and Melia azedarach caused considerable mortality of Hoplolaimus indicus, Helicotylenchus indicus, Tylenchus filiformis, Tylenchorhynchus brassicae, R. reniformis and M. incognita.  They also reported that there was a linear relationship between concentration of root exudate and percentage mortality.  A. indica exudates were more toxic than those of M. azedarach.



	Verma et al. (1989) investigated the toxicity of aqueous and methanolic extracts of Ricinus communis, Calotropis procera and Nerium oleander against second juveniles of M.javanica, Anguina tritici and T. semipenetrans and found that methanolic and water leaf extracts of R. communis showed excellent activity against M. javanica at 1:5 dilution.  Similar trend was also noticed with water leaf extracts of C. procera and N. oleander.



	Vijayalakshmi et al. (1989) reported that one hundred percent mortality of cyst nematode was observed with all tested concentrations of Argemone mexicana, Cannabis sativa and Datura metel after 12 and 24 hrs. exposure, while Nerium indicum produced a complete kill at higher concentration only.



	Stephan and Al-Askari (1989) reported that plant extract of Haplophyllum tuberculatum at 1, 5, 10 and 50% concentrations caused significant mortality in eggs and J2 of M. javanica than water control.  The higher the concentrations the greater the mortality was observed.  Eggs were also more affected than juveniles.



	Akhtar and Farzana (1990) found that greatest M. incognita mortality was achieved in the standard concentration(s) of root and shoot extracts of the test plants, (Ocimun kilmandescharicum, O. sanctum, O. canum and O. gratissimum) within 24 hrs. of exposure.  On the other hand, the lowest concentration (S/2) of root and shoot extracts of all tested plants except O. gratissimum caused more than 50% mortality within 96 hrs.  Similarly, the juvenile hatching of M. incognita was inhibited.



	Montasser et al. (1990) revealed that one hundred percent mortality of M. incognita juveniles was observed with standard leaf extracts of Polianthes tuberosa after 36 hrs. from exposure, and Amaryllis vittata, Crinum longifolium, Clivia miniata  and Canna indica after exposure period of 48 hrs.  The inhibition in egg hatching increased as concentration of leaf extracts increased.



	Rakesh (1990) also indicated that highest mortality (100%) of M. incognita juveniles was found in “S” and “S2” dilutions of plant extracts of Ammi majus, A. annua, A. pallens and Lactuca sativa after 48 hrs. from exposure.  Moreover, the highest inhibition in hatching of juveniles was found with “S” dilution of plant extract of A. majus (0.1), A. annua (2), L. sativa (2) and A. pallens (5) after 120 hrs. of exposure period and vice versa.

	Leaf and root extracts of Crotalaria spectabilis caused appreciable mortality and inhibition in hatching of M. incognita.  Root extract was more effective than that of the leaf as reported by Subramaniyan and Vadivelu (1990).



	In 1991, Khanna tested the efficacy of leaf extracts of eight plants against M. incognita.  He reported that both Azadirachta indica, and Ricinus communis were the most effective since more than 50% of nematodes being killed even at the lowest concentration after 24 hrs.



	Recently, El-Shalaby (1994) studied the effect of both seed and leaf extracts of  Azadirachta indica, Allium sativum, Lupinus termis and  Ricinus communis on M. incognita egg hatching and indicated that fresh extracts, in general, were more toxic than boiling and storing in the refrigerator for different periods.  Moreover, fresh extracts of A. indica proved to be the most effective either in laboratory or greenhouse conditions.



II- Greenhouse Studies:

	The effect of root dip-treatment with extracts of some ornamental or wild plants on nematode management has been reported by several researchers (Husain et al. 1984, Siddiqui and Alam 1988-a; Akhtar and Alam, 1990-a  and  Abid and Maqbool 1991).

	Husain et al. (1984) noticed that root-dip treatment of Solanum melongena seedlings with margosa or marigold leaf extract, aldicarb, mustard  cake  or  carbofuran  considerably  reduced  development  of M. incognita as compared with treatment of piperazine citrate, chenopodium oil and groundnut cake.  They also reported that half standard concentrations of Artemisia maritima were better for plant growth improvement, whereas for disease control standard concentrations were more effective.



	Siddiqui and Alam (1988-a) found that margosa/neem (Azadirachta indica) and persian lilac/bakain (Melia azedarach) caused significant inhibition in M. incognita penetration.   Root galling and population of R. reniformis on tomato and aubergine were gradually decreased as the concentration of extracts and dip duration increase.



	Bare-root dip treatment of tomato seedlings with undecomposed and decomposed extracts of castor (Ricinus communis) cake and leaves showed significantly reduction of root-knot development either in pre-infected seedlings or in those inoculated with  second  juveniles of  M. incognita  after dip-treatment  (Akhtar and Alam, 1990-a).



	Abid and Maqbool (1991) reported that tomato and eggplant bare-root dip treatment with extracts of oil-cake of castor (Ricinus communis) and  neem  leaf  (Azadirachta  indica)  significantly reduced M. javanica  populations.



	Application of plant products e.g. powders, chopped leaves or shoots which were found to suppress infectivity, development and reproduction of plant parasitic nematodes as well as improve plant growth have been reported by several workers.  (Goswami and Vijayalakshmi 1986-a, Vijayalakshmi and Goswami 1986; Pathak et al. 1988; Akhtar and Alam 1989; Chattopadhyay and Mukhopadhyaya 1989-b; Gouindaiah et al. 1989; Siddiqui and Alam 1989-b  and  Zaki and Bhatti 1989 etc.).



	Goswami and Vijayalakshmi (1986-a) noticed that dried material of Argemone mexicana, Phyllanthus niruri reduced M. incognita gall formation and hatching on tomato seedlings var. Pussa  Ruby. 



	Vijayalakshmi and Goswami (1986) reported that neem cake was found to be more effective than neem oil in reducing root penetration by M. incognita juveniles at 3 or 6 days after germination.  The number of juveniles penetrating root was only 25% and 36% of that of the control for cake and oil, respectively.



	Maximum tomato shoot weight, length and minimum galling of M. javanica were observed when neem leaves were allowed to degrade over a period of six weeks (Jain and Bhatti, 1988).



	Pathak et al. (1988) noticed that the addition of dried and ground neem leaves at (30 g/ha) on aubergines pots infested with M. incognita significantly decreased galls and egg-masses numbers comparing with aldicarb at 2 Kg a.i./ha and gave maximum yield.



	Siddiqui and Alam (1988-b) noticed that soil application of chopped flowers, leaves or stems (100 g fresh wt.) of Tagetes lucida, T. minuta and T. tenuifolia resulted in a significant reduction in R. reniformis, Tylenchorhynchus brassicae, Hoplolaimus indicus, Helicotylenchus indicus and Tylenchus filiformis population with a corresponding increase in tomato and egg-plant growth.



	Akhtar and Alam (1989) reported that plant leaves of neem, Azadirachta indica; madar, Calotropis procera; white cedar, Thuja orientalis; kunhen, Clerodendrum inerme and lantana, Lantana indica suppressed  M. incognita  when  incorporated  into  the  soil.



	Chattopadhyay and Mukhopadhyaya (1989-b) found that in preplant application corm powder of Typhonium trilobatum at highest dose controlled 18% more M. incognita than that of seed dust of Melia azedarach, while in residual  toxicity  test  it  reached 34% higher when compared with M. azedarach.



	Gouindaiah et al. (1989) examined the effect of mulching of green leaves of Pongamia pinnata and Azadirachta indica in controlling the root-knot nematodes in mulberry and found that numbers of root-knot and egg-masses of M. incognita were lower with pongamia and neem, than those of control.



	In 1989-b,  Siddiqui and  Alam indicated that chopped plant parts of  water  hyacinth  (Eichhornia  crassipes)  effectively  controlled M. incognita and R. reniformis attacking tomato and eggplant (aubergine) and  improved  plant  growth.



	Timchenko and  Maiko (1989)  revealed  that a  reduction of 82 - 98% in M. incognita larvae was obtained following mulching with Chelidonium majus (at 2% by weight of plant matter in soil) of begonia and cyclamens in greenhouse conditions.  Mulching with C. majus and Artemisia dvacunculus (at 2-4% plant matter in soil) around phloxes in the field reduced Ditylenchus dipsaci  numbers of 64-87 and 90-96 %, respectively.



	Zaki and Bhatti (1989) determined the phytotherapeutic effect of leaves of three plant species (Calotropis procera, Ricinus communis and Azadirachta indica) on tomato growth and M. javanica infection and reported that plant growth in all treated plants was significantly higher than that of the control with a subsequent reduction in the nematode population.



	Akhtar and Alam (1990-b) evaluated the nematicidal potential of some amendment plants against root-knot nematode on tomato and chilli and recorded that suppressing root galling as well as enhancing plant growth were observed in all amendment treatments.  Calotropis procera was the most effective one, followed by Azadirachta indica, Ricinus communis, Melia azedarach and Lantana indica.    Eucalyptus citriodora and Thuja orientalis gave poorer results while Clerodendrum inerme was the least effective.



	The effect of aqueous extracts (leaves, shoots or seeds) on plant-parasitic nematodes infectivity have been also reported by several authors.  (Prot and Kornprobst 1983; Goswami and Vijayalakshmi 1986-b, Mojumder and Goswami 1987; Nandal and Bhatti, 1987; Sherif et al. 1987; Siddiqui and Alam 1987; Ponte 1988; Bansode and Kurundkar 1989; Dash and Padhi 1990; Siddiqui and Husain 1990 and Salawu, 1992 etc.).



	Prot and Kornprobst (1983) found that crude seed extracts of Azadirachta indica inhibited the penetration of M. javanica juveniles into tomato roots.



	Goswami and Vijayalakshmi (1986-b) revealed that plant aqueous extracts of Andrographis paniculata, Calendula officinalis, Enhydra [Enydra] fluctuans and Solanum khasianum reduced root galling of tomato plants and population of M. incognita in pot experiment.  Both of C. officinalis and E. fluctuans  were the most effective plant extracts.



	Mojumder and Goswami (1987) reported that M. incognita penetration into tomato roots was inhibited to a great extent when egg-masses treated with leaf extracts of madar (Calotropis gigantea) and amarbel (Cuscuta reflexa).  In the same year, Nandal and Bhatti tested the nematicidal efficacy of Calotropis procera, Ricinus communis, Xanthium strumarium and Datura stramonium against M. javanica on Solanum melongena in pot experiment.  They noticed that all plant leaf extracts were very effective in reducing juvenile penetration and in the number of galls.



	Sherif et al. (1987) reported that Artemisia extracts of various species have yielded substances with antibacterial, antihelminthic and pesticidal properties against M. incognita



	Siddiqui and Alam (1987) reported that seeds of tomatoes, aubergines and okra coated with water-soluble extracts of Azadirachta indica and Melia azedarach significantly reduced M. incognita galls and R. reniformis population build-up.  The effect was more pronounced in plants grown from seed coated with fruit extracts than in those treated with extracts of leaves, flowers, bark or with gum.



	Ponte (1988) revealed that cassareep, (starch extracted from cassava roots) was  found  to  have  nematicidal  properties against  M. incognita on okra plant.  Applications of 0, 500, 750 and 1000 ml/pot of cassareep gave infestation rates of 100, 60, 50 and 30%, respectively.



	Among seven organic  amendments  and  six  plant  extracts on M. incognita infesting aubergine, tea waste and Thephrosia purpurea extract being the most effective (Bansode and Kurundkar, 1989).



	Dash and Padhi (1990) reported that treating tomato seeds with some neem products [neem bitter (0.25% , 0.5%), ripelin (0.5%, 1.0%), neem seed kernel extract (1.25%, 25%) and wellgrow (0.5%, 1.0%)] resulted significant reduction in M. incognita population and plant growth improvement, especially at higher concentration.



	Siddiqui and Husain (1990) recorded that soil application of leaf extracts (5, 10 and 20 ml) of Cymbopogon citratus, Ipomoea carnea and Eichhornia crassipes improved chickpea plant growth.  The former was more effective against M. incognita, while the latter was more effective against Macrophomina phaseolina.



	The aqueous extracts of Azadirachta indica and Brassica rapa reduced  egg-masses  hatching  and  inhibited   penetration  of   M. incognita juveniles into Vigna radiata (Mojumder and Mishra, 1991-a).  The same authors (1991-b) exposed M. incognita egg-masses to different concentrations of aqueous extracts of neem kernel and neem seed coat  for 12, 24 and  48 h.  They  noticed  that  both  extracts reduced hatching of eggs and penetration  of  hatched  juveniles into mungbean roots. The neem seed kernel being more effective than neem seed coat.



	Anver and Alam (1992) found that seed dressing with Latex of Calotropis procera resulted in a significant control of M. incognita and R. reniformis, singly or concomitantly, with a corresponding increase in plant growth (length and weight of plants and number of pods).



	Moreover, the root exudates of castor (Ricinus communis) and neem (Azadirachta indica) significantly reduced the root galling of M. incognita on tomato roots.  He also found that A. indica was the most effective (Hassan, 1992).



	Salawu (1992) reported that neem extract amendment alone considerably suppressed M. incognita development on sugarcane.  The neem extract in combination with ethoprophos at the rate of 2 to 4 Kg a.i./ha was also as effective as ethoprophos alone at the rate of 5 to 8 Kg a.i./ha.  Moreover, using the same different treatments improved growth of sugarcane.



	Aqueous extracts of Ambrosia maritima, Hyoscyamus muticus and Origanum majorana reduced significantly the M. incognita population in both soil and root, where the rate of nematode build-up  were 0.05, 0.07 and 0.12, respectively, whereas extracts of Calendula officinalis  showed  a  low  value  that  amounted  to  0.9  (Hashim, 1993).



	In 1994, El-Shalaby found that fresh extracts of neem, Azadirachta indica proved to be the most effective in improving tomato plant  growth  and  reducing  M. incognita  galls.



MATERIALS AND METHODS

-------------------------------------------------------

Preparation of Aqueous Leaf Extracts:

	Fresh leaves of twelve plant species were collected from ornamental research station, Faculty of Agriculture, Mansoura University, and transferred to nematology laboratory for extraction.



	The tested plants were thorn apple, Datura stramonium; neem Melia azadirachta; orris, Iris florentina; oleander, Nerium oleander; clerodendron, Clerodendron inerme; claendula, Calendula officinalis; lantana, Lantana camara; marigold, Tagetes erecta; periwinkle, Vinca rosea; thuja, Thuja orientalis; thyme, Thymus capitatus and schinus, Schinus terebentifolius. 



	Standard leaf extracts were prepared by crushing and dissolving twenty grams of leaves in 100 ml distilled water separately using mortar and pestle.   The result solution was then centrifuged at 5000 rpm for five minutes.  The supernatant was filtered through a layer of muslin cloth, and dilutions of 1% and 4% were prepared from each standard.



Source of R. reniformis Inoculum:

	Fourth stage larvae (immature female) were obtained from a pure culture of R. reniformis propagated on pigeon pea, Cajanus spp. in the greenhouse of Nematology Research station, Agricultural Zoology Department, Faculty of Agriculture, Mansoura University. Nematodes were extracted from soil by sieving and modified Baermann  technique  (Goodey, 1957).



A- In-vitro Study:

	Effect of twelve aqueous leaf extracts on R. reniformis mortality:-

	Five milliliters of solution of 1% and 4% dilutions and one hundred fourth stage larvae of R. reniformis were placed in 5 cm-d. petri dishes.  Each treatment was replicated three times.  Mobility was confirmed by touching the nematode with a fine needle.  Nematodes that exhibited no realistic movement were considered as dead.  Dead nematodes were counted after 24, 48 and 72 hrs.   The average percentage mortality of the fourth stage reniform nematode was calculated and recorded.  Data of this criterion showed the best five aqueous leaf extracts that gave the best results in order to test their efficacy on controlling R. reniformis infecting tomato plants under greenhouse condition.



B- Greenhouse Studies:

	Three different methods of application were carried out in the greenhouse of Nematology Research Station, Agricultural Zoology Department, Faculty of Agriculture, Mansoura University, to evaluate the effect of five aqueous leaf extracts or leaf products on R. reniformis infesting susceptible tomato cultivars, as well as the resulting tomato growth.  These methods were, root dip treatment, preplanting with powders, and drenching.



I- Root dip-treatment:-

	Forty eight tomato seedlings (45 days old), (Lycopersicon esculentum Mill) cv. Ace, were washed free from soil with distilled water.  Forty of them were dipped for 30 minutes in aqueous leaf extracts of marigold, Tagetes erecta; periwinkle , Vinca rosea; oleander, Nerium oleander; clerodendron, Clerodendron inerme and claendula, Calendula officinalis separately.  Dilutions of 1% and 4% were used.  Forty four tomato seedlings were then transplanted in 10 cm d. plastic pots containing sterilized sand loamy soil (1:1) and each one was inoculated with 1000 fourth stage larvae (immature female) during transplanting.  The inoculated seedlings and free of leaf extracts was served as control while the rest seedling with neither nematode nor extracts was used for comparison.  Treatments were then as follows:

  1. N+marigold (1%),				2. N+marigold (4%),

  3. N+ periwinkle (1%),				4. N+ periwinkle (4%),

  5. N+oleander (1%),				6. N+oleander (4%),

  7. N+clerodendron (1%),			8. N+clerodendron (4%),

  9. N+claendula (1%),			        10.  N+claendula (4%),

11. N alone (Control)  and		        12.  Plant free of N or 

							     extracts.



	Each treatment was replicated four times and randomly arranged on a greenhouse bench at 28 + 5oC.   Plants were received water as needed.  After forty five days from inoculation, plants were harvested.  Data dealing with lengths of shoot and root; and fresh weights of shoot and root as well as shoot dry weight was recorded.  Infected tomato roots were stained in 0.01 hot lactic acid fuchsin (Byrd et al. 1983), examined and recorded the number of developmental stages, females and egg-masses.  Nematodes were then extracted from soil by sieving and modified Baermann technique (Goodey, 1957), counted and recorded.



	Regarding N, P, and K determination, 0.2 g of dry weight of tomato shoot was subjected to chemical analysis as follows: total nitrogen content was determined by Kjeldahl method (Black, 1965).  Total phosphorus was colorimetry determined using hydroquinone method (Snell and Snell, 1967), while, total potassium was flam photometry estimated as described by Brown and Lilliand (1946).  Data were subjected to analysis of variance (ANOVA) (Gomez and Gomez 1984) followed by Duncan`s multiple range test to compare means (Duncan, 1955).



II- Pre-plant application with dried powdered leaves:

	Fresh leaves of marigold, Tagetes erecta; periwinkle, Vinca rosea; oleander, Nerium oleander; clerodendron, Clerodendrum inerme and claendula, Calendula officinalis were sun-dried and powdered.  Two particular doses of 0.25 g. and 0.50 g. were used per 250 g. soil.   Each 250 g. of steam-sterilized sandy loamy soil (1:1) per plastic pot 10 cm-d. was separately mixed with the particular dose of the powder over a sheet of polythene, watered in order to keep moist, and facilitate proper decomposition of soil components.  Forty eight plastic pots were artificially infested with 1000 fourth stage larvae (immature female) of R. reniformis, (N).   A total of fifty two plastic pots filled with sterilized soil either treated with powder and/or nematode or not was left on a greenhouse bench for one week.  Fifty two tomato seedlings (45 days-old), (Lycopersicon esculentum  Mill) cv. Ace were then transplanted in all pots.  Treatments were as follows:

  1. N+marigold (0.25 g.),		    2. N+marigold (0.50 g.),

  3. N+ periwinkle (0.25 g.),		    4. N+ periwinkle (0.50 g.),

  5. N+oleander (0.25 g.),		    6. N+oleander (0.50 g.),

  7. N+clerodendron (0.25 g.),		    8. N+clerodendron (0.50 g.),

  9. N+claendula (0.25 g.),		     10. N+claendula (0.50 g.),

11. N+Temik 10% G.			     12. N alone (Control), and 

13.  Plant  free of  N  or extracts.



	Each treatment was replicated  four  times.  Pots were randomly arranged on a greenhouse bench at 28 + 5oC.  Forty five days after transplanting plants were harvested.  Observations on  lengths and weights of shoot and root as well as shoot dry weight were determined and recorded.  Roots were stained and stages of reniform nematode; sedentary females; and egg-masses were counted.  Nematodes were extracted from soil by sieving and modified Baermann technique.



	Regarding N, P, and K determination, 0.2 g. of dry weight of tomato shoot was subjected to chemical analysis as previously mentioned.



	Data were subjected to analysis of variance (ANOVA) (Gomez and Gomez, 1984) and means were compared by Duncan`s multiple range test, (Duncan, 1955).



III- Drenching application:-

Test 1: A total of forty eight tomato seedlings 45 days-old (Lycopersicon esculentum Mill) cv. Ace were transplanted in plastic pots filled with steam-sterilized sanday loamy soil (1:1).   Forty four seedlings of them were inoculated with 1000 fourth stage larvae (immature female) of R. reniformis each during transplanting process.  Then forty seedlings were drenched with 5 mls of aqueous extracts of marigold; periwinkle, oleander, clerodendron, and claendula around tomato plant.  Dilutions of these extracts used were 1% and 4% separately.  

	Treatments were as follows:

	1. N+marigold (1%),			2. N+marigold (4%),

	3. N+ periwinkle (1%),			4. N+ periwinkle (4%),

	5. N+oleander (1%),			6. N+oleander (4%),

	7. N+clerodendron (1%),		8. N+clerodendron (4%),

	9. N+claendula (1%),		        10. N+claendula (4%),

           11. N alone (Control) and,	       12.  Plant free of N or 

							    extracts.	



	 	Each treatment was replicated four times.  Pots were placed in a completely randomized design on a greenhouse bench at 28 + 5oC.  Plants were received water as needed.  After forty five days from inoculation, plants were removed.  Data dealing with lengths and weights of shoot and root  were recorded.  Shoot dry weights were also measured.  Vermiform stages of R. reniformis  were extracted from soil by sieving and modified Baermann technique.  Roots were examined for number of nematodes stages as mentioned in the two previous experiments.



		Regarding N, P, and K determination, 0.2 g. of dry weight of tomato shoot was subjected to chemical analysis as previously mentioned.



		Data were also subjected to analysis of variance (ANOVA) (Gomez and Gomez, 1984) and means were compared by Duncan`s multiple-range test (Duncan, 1955).



Test 2: The above experiment was repeated using tomato seedlings 45 days-old (Lycopersicon esculentum Mill) cv. Cal Ace, with 1500 fourth stage larvae (immature female) of R. reniformis per plant.  Five milliliters of plant extracts 1% or 4% were then added two days after inoculation.  Plants were left under greenhouse with artificial fluorescent at 360 watts for 12 hrs/day for 45 days at 20 + 5oC.  Plants were then harvested, parameters of shoot and root growth were measured and recorded.  Vermiform nematodes in soil were extracted using method as previously mentioned and counted.  Infected roots were stained as previously mentioned and number of developmental stages, mature, and egg-masses were then counted and recorded.





		Regarding N, P, and K determination, 0.2 g. of dry weight of tomato shoot was subjected to chemical analysis as previously mentioned.



		Data were subjected to analysis of variance (ANOVA) (Gomez and Gomez, 1984) and means were compared by Duncan`s multiple  range  test,  (Duncan, 1955).































RESULTS

------------------

In-vitro Study:-

	The effect of twelve aqueous leaf extracts of ornamental plants on mortality percentage of R. reniformis are presented in table (1).



	Data indicated that all treatments tested clearly showed antihelminthic properties against R. reniformis.  The effectiveness of leaf extracts on mortality percentage varies according to the type of leaf extract, its concentration, and the exposure period.  A positive relation was detected in certain treatments between exposure period, the concentration of such extract, and mortality percentage of nematodes.  Among leaf extracts tested, C. officinalis, C. inerme and V. rosea performed the highest nematode mortality percentage at the rate 4% after 72 hrs exposure period (72.6), whereas C. officinalis and N. oleander performed the highest mortality percentage at the rate 1% after the same time of exposure (75.9).  In contrast S. terebentifolius showed the least percentage of nematode mortality at either 1% or 4% (39.6 or 49.5%), respectively after 72 hrs exposure period.  It was worthy to notice that none of the leaf extracts tested gave complete percentage mortality of nematode.





Table (1): Effect of twelve aqueous leaf extracts of various ornamental

             plants on percentage mortality of R. reniformis 4th stage larvae

             at various exposure periods under laboratory conditions.

Treatments��% of nematode mortality��Exposure�Scientific Name�1% Extract�4% Extract��period��24 hrs�48 hrs�72 hrs�24 hrs�48 hrs�72 hrs��

N+claendula

�

Calendula officinalis�

26.4�

59.4�

75.9�

16.5�

46.2�

72.6��

N+oleander

�

Nerium oleander�

26.4�

26.4�

75.9�

23.1�

33.0�

49.5��

N+clerodendron

�

Clerodendron inerme�

39.6�

36.3�

69.3�

23.1�

52.8�

72.6��

N+ periwinkle

�

Vinca rosea�

33.0�

49.5�

66.0�

26.4�

56.1�

72.6��

N+marigold

�

Tagetes erecta�

16.5�

42.9�

66.0�

29.7�

52.8�

69.3��

N+thorn apple

�

Datura stramonium�

23.1�

39.6�

59.4�

33.0�

36.3�

69.3��

N+thuja

�

Thuja orientalis�

29.7�

33.0�

62.7�

42.9�

42.9�

69.3��

N+orris

�

Iris  florentina�

46.2�

42.9�

62.7�

36.3�

59.4�

66.0��

N+neem

�

Melia azadirachta�

29.7�

56.1�

62.7�

42.9�

52.8�

62.7��

N+thyme

�

Thymus capitatus�

33.0�

42.9�

62.7�

42.9�

39.6�

56.1��

N+lantana

�

Lantana camara�

23.1�

36.3�

59.4�

33.0�

49.5�

66.0��

N+schinus

�

Schinus terebentifolius�

6.6�

39.6�

39.6�

19.8�

42.9�

49.5��

Each value presented the mean of three replicates

N = 100 4th stage larvae of R. reniformis.

Mortality percentage = Number of dead nematodes x 100

					Total number



Greenhouse Studies:-

I- Root dip treatment:

	Data in table (2) and figure (1) represented the effect of root dip-treatment with aqueous leaf extracts of T. erecta, C. officinalis, C. inerme, V. rosea, and N. oleander at 1% or 4% on tomato plant growth.  Results indicated that most of tested leaf extracts were obviously found to be more effective in improving tomato plant growth to certain extent.  Among the tested leaf extracts C. inerme and N. oleander at 1% significantly increased shoot length and weight of fresh shoot and root.  Moreover, T. erecta and C. officinalis at 4% significantly showed greater improvement in shoot weight over that of the nematode alone, but not with  that  of  the  plant  which  received  neither  nematode  nor leaf extract.  Similar trend was observed with shoot dry weight of tomato plant.



	It was also evident that all aqueous plant extracts tested showed nematicidal  properties against R. reniformis population (Table 3 and Figure 2).



	Obviously, a significant reduction in nematode population as well as egg-masses numbers resulted from all treatments which received nematode and leaf extracts against that of the nematode alone was detected (Table 4).

�

Table (2): Effect of root dip treatment with aqueous leaf extracts of five ornamental plants on the growth of tomato,

                cv. Ace infected with R. reniformis under greenhouse conditions.

���Plant growth response��Treatments�Scientific Name�Concentration�Length (cm)�Fresh weight (g)�Shoot dry�����Shoot�Root�Shoot�Root�weight (g)��N+marigold

�Tagetes erecta

�1%

4%�17.38 ABCDE

19.00 ABC�6.88 C

7.00 C�2.88 DE

4.09 BC�1.70    D

3.11 ABC�0.45   CD

0.61 BCD��N+claendula

�Calendula officinalis�1%

4%�14.25 EF

16.00 CDEF�5.50 C

6.33 C�2.79 DE

3.75 CD�1.94   D

3.21 AB�0.50 BCD

0.80 B��N+clerodendron

�Clerodendron inerme�1%

4%�20.50 A

16.75 BCDE�7.00 C

7.00 C�4.96 AB

3.69 CD�3.28 AB

2.18 CD�0.79 B

0.68 BC��N+ periwinkle

�Vinca rosea�1%

4%�13.00 F

14.65 DEF�6.25 C

7.33 BC�2.09 E

2.85 DE�1.60    D

2.45 BCD�0.33    D

0.48 BCD��N+oleander

�Nerium oleander�1%

4%�20.75 A

18.00 ABCD�8.00 BC

6.50 C�5.39 A

3.04 CDE�3.87 A

1.80 D�1.09 A

0.67 BC��N alone�R. reniformis��15.63 CDEF�9.75 AB�2.87 DE�2.16 CD�0.45 CD��Plant free of N  &

extract���19.75 AB�10.75 A�3.45 CD�2.36 BCD�0.60 BCD��Each value presented the mean of four replicates.

Means in each column followed by the same letter did not differ at P < 0.05 according to Duncan`s multiple-range test.

N = 1000 4th stage larvae of R. reniformis.

�























































�Table (3): Effect of root dip treatment with aqueous leaf extracts of five ornamental plants on R. reniformis infesting

                tomato plant cv. Ace under greenhouse conditions.

���Nematode population in ��Rate of��Treatments�Scientific Name�Concentration�Soil�Root�Total�build-up������Developmental

stage�Females��Pf/Pi��N+marigold

�Tagetes erecta

�1%

4%�420.00 B

549.50 B�2.50 C

2.75 C�5.75 D

8.50 B�428.25 BC

560.75 B�0.428

0.561��N+claendula

�Calendula officinalis�1%

4%�228.30 B

353.30 B�1.50 D

3.66 B�5.25 D

6.59 C�235.05 BC

363.55 BC�0.235 

0.363��N+clerodendron

�Clerodendron inerme�1%

4%�284.50 B

128.30 B�1.00 D

0.50 D�4.00 E

6.70 C�289.50 BC

135.50  C�0.289

0.135��N+ periwinkle �Vinca rosea�1%

4%�241.50 B

202.30 B�2.33 C

0.00 D�5.17 D

5.00 D�249.00 BC

207.30 BC�0.249

0.207��N+oleander

�Nerium oleander�1%

4%�230.50 B

211.00 B�1.00 D

1.25 D�4.25 E

5.73 D�235.75 BC

217.98 BC�0.236

0.218��N alone �R. reniformis��2169.00 A�8.75 A�17.00 A�2194.75 A�2.194��Each value presented the mean of four replicates.

Means in each column followed by the same letter did not differ at P < 0.05 according to Duncan`s multiple-range test.

N = 1000 4th stage larvae of R. reniformis.

Rate of build-up = Final population (Pf)

			Initial population (Pi)

�

























































Table (4): Development and reproduction of R. reniformis on cv. Ace 

                tomato  root  treated  with  aqueous  leaf  extracts of  five 

                ornamental  plants  at   two  concentrations  by  root  dip 

                treatment under greenhouse conditions.



Treatments�

Scientific Name�

Conce-

ntration�

Young

stages

(N)�

Females



(N)�

Egg-masses

(N)�*Rate of



maturity�**Rate of

reprod-uction��

N+marigold

�

Tagetes erecta�

1%

4%�

422.50 B

552.25 B

�

5.75 D

8.50 B�

2.75 B

3.00 B�

0.03

0.04�

0.60

0.58��

N+claendula

�

Calendula officinalis�

1%

4%�

229.80 B

356.96 B�

5.25 D

6.59 C�

2.25 B

2.00 BC�

0.05

0.04�

0.59

0.57��

N+clerodendron

�

Clerodendron inerme�

1%

4%�

285.50 B

128.80 B�

4.00 E

6.70 C�

0.75 C

3.50 B�

0.03

0.12�

0.54

0.60��

N+ periwinkle �

Vinca rosea�

1%

4%�

243.83 B

202.30 B�

5.17 D

5.00 D�

1.50 C

1.00 C�

0.05 

0.05�

0.56

0.55��

N+oleander

�

Nerium oleander�

1%

4%�

231.50 B

212.25 B�

4.25 E

5.73 D�

1.25 C

2.50 B�

0.04

0.06�

0.56

0.59��

N  alone

�

R. reniformis��

2177.75A�

17.00 A�

10.75 A�

0.02�

0.62��Each value presented the mean of four replicates.

Means in each column followed by the same letter did not differ at

 P < 0.05 according to Duncan`s multiple-range test.

N = 1000 4th stage larvae of R. reniformis.

*Rate of maturity =                Females + (egg-masses + Females)                                                          

                                 Total (young stages+females + egg-masses) in soil and root                       

  

**Rate of reproduction =        (Females + egg-masses)

                                              Females + (females + egg-masses)







	Among leaf extracts treatments tested at 4% oleander, periwinkle and clerodendron showed the highest reduction in nematode population which presented values of nematode build-up amounted to 0.218, 0.207 and 0.135, respectively.  Moreover, claendula, oleander, and periwinkle at 1% showed values of  0.235, 0.236 and 0.249, respectively, when compared with that of the nematode alone with a rate of build-up amounted to 2.19 (Table 3).  



	It was clear that both  periwinkle and clerodendron appeared to be the best leaf extracts at 4% concentration in suppressing rate of nematode reproduction from 2.19 to 0.207 and 0.135, respectively.



	With respect to nematode egg-masses numbers, a  significant reduction was obtained with clerodendron (0.75), oleander (1.25), periwinkle (1.50), at 1%, and only periwinkle (1.0) at 4% when compared with the rest of leaf extracts treatments except that of claendula at 4%.  Moreover, a significant reduction in egg-masses numbers between all leaf extracts treatments and that of nematode alone was recorded (Table 4).  Regarding the total nematode number, no significant results were detected between treatments of leaf extracts except  in the case of marigold and clerodendron at  4% (Table 3).

	Data in table (4) revealed that rate of maturity and rate of reproduction of R. reniformis was affected by the aqueous leaf extracts of five ornamental plants.  It was clearly evident that C. inerme at 1% gave the lowest rate of nematode reproduction as well as rate of maturity.  Moreover, the rate of nematode reproduction was generally reduced in all treatments when compared with that of the nematode alone (Table 4).



II- Preplant application with powders:

	Data on the effect of preplant application with dried powdered leaves of T. erecta, C. officinalis, C. inerme, V. rosea and N. oleander at the rate 0.25 and  0.50 g on   tomato plant growth  infected with R. reniformis were presented  in table (5) and figure (3).  Data revealed that certain dried leaves with the two rates tested obviously improved growth of tomato plant.   Dried powders of C. inerme, V. rosea, T. erecta at the rate 0.50 g and aldicarb (0.03 g.) significantly increased fresh weights of  tomato shoots and roots when  compared  with that of the nematode alone (Table 5). Among the five powders tested, C. inerme at 0.50 g., gave the best plant growth response of shoot weights followed by V. rosea, T. erecta, C. officinalis and aldicarb (0.03 g)  since  their values amounted  to  4.10,  3.83,  3.70,  2.47  and  2.40,  respectively.  Root  length  of  infected  tomato  plant  also significantly

Table (5): Effect of preplanting application with dried powdered leaves

                of  five  ornamental  plants on  the  growth of tomato cv. Ace 

                infected  with   R. reniformis   under  greenhouse  conditions.                  

���Plant growth response��Treatments�Scientific Name�Rate�Length (cm)�Fresh weight (g)�Shoot��

���Shoot�Root�Shoot�Root�dry 

weight(g)��

N+marigold

�

Tagetes erecta�

0.25 g.

0.50 g.

�

13.32BCDE

11.32 DEF�

7.00 A

7.00 A�

1.20 D

3.70 AB�

0.47 E

1.89AB�

0.13 C

0.65 AB��

N+claendula

�

Calendula officinalis�

0.25 g.

0.50 g.

�

18.33 A

16.02ABC�

7.00 A

8.33 A�

1.83 CD

2.47 C�

0.88CDE

1.05 CD�

0.58 BC

0.68 AB

��

N+clerodendron

�

Clerodendron inerme�

0.25 g.

0.50 g.

�

12.32CDEF

16.00 ABC�

9.00 A

10.00A�

1.61 CD

4.10 A�

0.55 E

1.99 AB�

0.37 BC

1.03 A��

N+ periwinkle �

Vinca rosea�

0.25 g.

0.50 g.

�

17.00 AB

15.50ABC�

8.65 A

8.00 A�

2.69 BC

3.83 A�

1.11 C

2.27 A�

0.57 BC

0.52 BC��

N+oleander�

Nerium oleander�

0.25 g.

0.50 g.

�

11.32DEF

9.00 F�

8.00 A

6.65 A�

1.57 CD

1.13 D�

0.83CDE

0.64 DE�

0.19 C

0.14 C��

N +Temik 10% G�

Aldicarb�

0.03g.�

8.50 F�

8.00 A�

2.40 C�

1.62 B�

0.35 BC��

N  alone

�

R. reniformis��

9.83 EF�

7.83 A�

1.06 D�

0.69CDE�

0.16 C��Plant free of N     & extract�

��

14.25ABCD

�

10.25A�

1.67 CD�

 1.10CD�

0.16 C��

Each value presented the mean of four replicates.

Means in each column followed by the same letter did not differ at

 P < 0.05 according to Duncan`s multiple-range test.

N = 1000 4th stage larvae of R. reniformis.

















































affected with powders of C. inerme or V. rosea at the rate 0.50 g. when compared with that of aldicarb (0.03 g.).



	In addition, at low rate 0.25 g., preplant application with powder of V. rosea obviously caused significant improvement in length and fresh weights of tomato shoot over that of the nematode alone (Table 5), since their values amounted to 17.00 and 2.69; and 9.83 and 1.06, respectively.   C. inerme and C. officinalis at the low rate 0.25 g. gave 5.7% and 65% increase in plant shoot dry weight over that of aldicarb.  Moreover, C. inerme, C. officinalis and T. erecta at the high rate 0.50 g. caused 194.2%, 94.2% and 85.7% increase in plant shoot dry weight when compared with that of aldicarb treatment (Table 5).  The root length of tomato plant was not significantly affected by any of the treatment tested when compared with the plant free of nematode and/or powder (Table 5).



	Data in table (6) and figure (4) presented that the reniform nematode population in soil and sessile females in roots of tomato plant as well as number of egg-masses as affected by the pre-planting application with two rates of dried powdered leaves of five ornamental plants comparing with aldicarb as a nematicide.  Obviously, the total number of reniform nematode was significantly affected by either rate 0.25 or 0.50 g. of all dried powderes tested as well as aldicarb treatment

Table (6): Effect of preplanting application with dried powdered leaves

	      of five ornamental plants on R. reniformis  infesting tomato

	      plant cv. Ace under greenhouse conditions.

���Nematode population in����Treatments�Scientific Name�Rate�Soil�Root�Total�Rate of��

����Develop-

mental

stage�

Females��build-up

Pf/Pi��

N+marigold

�

Tagetes erecta�

0.25 g.

0.50 g.

�

54.00 C

122.00 C�

0.00 D

0.00 D�

6.00 D

6.25 D�

60.00 C

128.25C�

0.060

0.128��

N+claendula

�

Calendula officinalis�

0.25 g.

0.50 g.

�

260.00 B

150.00BC�

2.66CD

3.66 C�

13.59 B

2.59 D�

276.25 B

156.25 C�

0.276

0.156

��

N+clerodendron

�

Clerodendron inerme�

0.25 g.

0.50 g.

�

106.00 C

128.30 C�

6.33 B

0.99 D�

11.92 B

6.01 D�

124.25 C

135.30 C�

0.124

0.135��

N+ periwinkle

�

Vinca rosea�

0.25 g.

0.50 g.

�

146.30BC

148.00BC�

1.66CD

1.50CD�

8.34 C

5.50 D�

156.30 C

155.00 C�

0.156

0.155��

N+oleander�

Nerium oleander�

0.25 g.

0.50 g.

�

63.25 C

35.00 C�

0.00 D

5.32 B�

6.00 D

6.68 D�

69.25 C

47.00 C�

0.069

0.047��

N +Temik 10% G�

Aldiarb

�

0.03 g.

�

40.00 C

�

1.50CD�

1.75 D�

43.25 C�

0.043��

N  alone

�

R. reniformis�

�

945.00 A�

12.66A�

16.34 A�

974.00 A�

0.974��

Each value presented the mean of four replicates.

Means in each column followed by the same letter did not differ at

 P < 0.05 according to Duncan`s multiple-range test.

N = 1000 4th stage larvae of R. reniformis.			 

Rate of builb-up =  Final population (Pf)

                                 Initial population (Pi)

















































when compared with that of the nematode alone (Table 6).  Treatments of aldicarb (Temik 10%  G) or  N. oleander  at  rate 0.25 g. or 0.50 g. or T. erecta at rate 0.25 g. gave the highest percentage of nematode population reduction with 95.6% or 93.07% or  95.3%  or 94.00%, respectively.  However, C. officinalis and V. rosea at 0.25 g. or 0.50 g. gave the least percentage of nematode population reduction with values that amounted to 72.3% or 84.4% and 84.4% or 84.5% followed  by  87.5% or 86.4%  and  87.1%  for  C. inerme at 0.25 g. or 0.50 g. and T. erecta at 0.50 g., respectively.



	In addition, aldicarb treatment showed no formation of egg-masses on tomato root, however, a high significant difference in egg-masses numbers existed between all dried powdered leaves rates and temik treatments compared with   the  nematode  alone  except  of C. inerme at 0.25 g. (Table 7).



	Data in table (7) revealed the rate of maturity and the rate of reproduction of R. reniformis as influenced by the dried powdered leaves of five ornamental plants.  It  appeared  that  the C. inerme at 0.50 g. gave relatively the lowest rate of nematode reproduction as well as rate of maturity.  Moreover, the rate of nematode reproduction was considerably reduced in all treatments when compared with that of the nematode alone (Table 7).

Table (7): Development and reproduction of R. reniformis on cv. Ace 

                 tomato  root  treated  with  dried  powdered  leaves of  five 

                 ornamental  plants at  two  rates by preplanting application

                 under greenhouse conditions.



Treatments�

Scientific Name�

Rate�Young

stages

(N)�

Females



(N)�Egg-masses



(N)�*Rate of



maturity�**Rate of

reprod-uction��

N+marigold

�

Tagetes erecta�

0.25 g.

0.50 g.�

54.00 C

122.00 C�

6.00 D

6.25 D�

4.33 B

4.33 B�

0.25

0.13�

0.63

0.63��

N+claendula

�

Calendula officinalis�

0.25 g.

0.50 g.�

262.66 B

153.66BC�

13.59B

2.59 D�

5.66 B

0.66 D�

0.12 

0.04�

0.59

0.56��

N+clerodendron

�

Clerodendron inerme�

0.25 g.

0.50 g.�

112.33 C

129.29 C�

11.92 B

6.01 D�

7.66 A

1.33 D�

0.24

0.10�

0.62

0.55��

N+ periwinkle �

Vinca rosea�

0.25 g.

0.50 g.�

147.96BC

149.50BC

�

8.34 C

5.50 D�

3.00 C

2.50 C�

0.12

0.09�

0.58

0.59��

N+oleander

�

Nerium oleander�

0.25 g.

0.50 g.�

63.25 C

40.32 C�

6.00 D

6.68 D�

3.66 C

3.00 C�

0.21

0.33�

0.62

0.59��

N+Temik 10%G�

Aldicarb�

0.03 g.�

41.50 C�

1.75 D�

0.00 E�

0.08�

0.50��

N  alone

�

R. reniformis��

957.66A�

16.34 A�

8.00 A�

0.04�

0.60��Each value presented the mean of four replicates.

Means in each column followed by the same letter did not differ at

 P < 0.05 according to Duncan`s multiple-range test.

N = 1000 4th stage larvae of R. reniformis.

*Rate of maturity =                Females + (egg-masses + Females)                                                          

                                 Total (young stages+females + egg-masses) in soil and root                         

**Rate of reproduction =        (Females + egg-masses)

                                              Females + (females + egg-masses)

III- Drenching application:

Test 1: Data in table (8) and figure (5) represented the effect of drenching application with aqueous leaf extracts of T. erecta, C. officinalis, C. inerme, V. rosea and N. oleander on plant growth of tomato cv. Ace.   It can be noticed that some of the tested leaf extracts showed remarkable increase in shoot growth of tomato cv. Ace  exceeded  those of the nematode alone as well as plants free of either nematode or extracts.  However, no significant difference in tomato growth parameters was obtained at the two concentrations tested except that of C. officinalis which caused a significant increase in tomato shoot weight comparing with that of the nematode alone (Figure 5).



	Data presented in table (9) and figure (6) indicated that all treatments tested showed significant reduction in number of reniform nematode in soil as well as number of developmental stages and sessile females in tomato root.   However, no significant differences were obtained with the two concentrations tested.  Moreover, at low concentrations, a significant reduction in nematode population was recorded with aqueous leaf extracts of V. rosea (87.8%) followed by T. erecta (86.1%)  then C. inerme  (83.7%)  (Figure 6),  whereas, the leaf 

Table (8): Effect of drenching application with aqueous leaf extracts of

                 five  ornamental  plants on  the  growth of  tomato  cv. Ace

                 infected with  R. reniformis under greenhouse conditions.

��Conc-�Plant growth response��Treatments�Scientific Name�entrat-�Length (cm)�Fresh weight (g)�Shoot��

��ion�Shoot�Root�Shoot�Root�dry 

weight(g)��

N+marigold

�

Tagetes erecta�

1%

4%�

17.50 A

17.00 A�

6.74DE

6.33 E�

2.06 BC

2.28 AB�

1.27 AB

1.00 AB�

0.28 ABC

0.32 AB��

N+claendula

�

Calendula officinalis�

1%

4%�

18.33 A

17.33 A�

6.65DE

6.88DE�

2.44 AB

3.01 A�

1.26 AB

1.29 AB�

0.30 ABC

0.37 A��

N+clerodendron

�

Clerodendron inerme�

1%

4%�

15.00ABC

12.00 C�

8.00BC

6.50DE�

2.21 B

2.28 AB�

1.26 AB

0.95 BC�

0.24 BC

0.22 CD��

N+ periwinkle

�

Vinca rosea�

1%

4%�

12.66 BC

17.50 A�

6.83DE

7.13CDE�

1.41 C

2.06 BC�

0.53 C

1.06 AB�

0.13 D

0.24 BC��

N+oleander�

Nerium oleander�

1%

4%�

17.00 A

18.50 A�

8.00BC

8.50 B

�

2.09 BC

2.54 AB�

1.35 AB

1.49 A�

0.30ABC

0.34 AB��

N  alone

�

R. reniformis��

15.50 AB�

7.50BCD�

1.98 BC�

1.26 AB�

0.28 ABC��

Plant free of N &  extract

��

�

16.00 AB�

10.50A�

2.72 AB�

1.22 AB�

0.32 AB��

Each value presented the mean of four replicates.

Means in each column followed by the same letter did not differ at

 P < 0.05 according to Duncan`s multiple-range test.

N = 1000 4th stage larvae of R. reniformis.



















































Table (9): Effect of drenching application with aqueous leaf extracts of

                five ornamental plants on R. reniformis infecting tomato plant

                cv. Ace under greenhouse conditions.

��Conc-�Nematode population in����Treatments�Scientific Name�entrat-�Soil�Root�Total�Rate of��

��ion��Develop-

mental

stage�

Females��build-up

Pf/Pi��

N+marigold

�

Tagetes erecta�

1%

4%�

135.00 F

143.30 F�

2.00DE

8.32 B�

2.00 E

8.68 C�

139.00 D

160.30 D�

0.139

0.160��

N+claendula

�

Calendula officinalis�

1%

4%�

243.30BC

279.00 B�

5.00 C

2.50DE�

10.00 B

7.50 C�

258.30BC

289.00 B�

0.258

0.289��

N+clerodendron

�

Clerodendron inerme�

1%

4%�

157.30DEF

150.00EF�

2.50DE

1.66 E�

2.50 E

6.59 D�

162.30 D

158.25 D�

0.162

0.158��

N+ periwinkle �

Vinca rosea�

1%

4%�

108.50 F

220.00BCDE�

6.66 C

8.00 B�

6.84 CD

10.75 B�

122.00 D

238.75BC�

0.122

0.239��

N+oleander�

Nerium oleander�

1%

4%�

182.30CDEF

230.00BCD�

0.00 F

3.50 D�

8.00 C

8.75 C�

190.30CD

242.25BC�

0.190

0.242��

N  alone

�

R. reniformis��

1130.00 A�

20.33 A�

26.67 A�

1177.00A�

1.177��

Each value presented the mean of four replicates.

Means in each column followed by the same letter did not differ at

 P < 0.05 according to Duncan`s multiple-range test.

N = 1000 4th stage larvae of R. reniformis.			 

Rate of builb-up =  Final population (Pf)

                                 Initial population (Pi)



















































extracts of the latter slightly exhibited more potentiality as nematicide than T. erecta at 4% concentration.  Similar trend was obtained with number of egg-masses (Table 10).



	Data in table (10) revealed the rate of maturity as well as the rate of reproduction of R. reniformis as influenced by the aqueous leaf extracts of five ornamental plants through drenching method.  It was clearly evident that C. inerme at 4% and N. oleander at 1% gave the lowest rate of nematode reproduction.  However, T. erecta and C. inerme at 1% recorded the least of rate maturity of R. reniformis.  Moreover, the rate of nematode reproduction was slightly affected in most treatments when compared with that of the nematode alone (Table 10).



Test 2: The effect of drenching application with aqueous leaf extracts of the previous plants on plant growth of tomato cv. Cal Ace are presented in table (11) and figure (7).  It was evident that most treatments improved tomato growth (shoot length and weight of shoot and root) exceeded those of the nematode alone as well as plants free from either infestation or extracts.  Significant improvement in shoot and root weight was achieved with both T. erecta (57.6%, 28.6%) and C. inerme (25.3%, 12.9%) at 1% concentration.  Moreover, the former at 

Table (10): Development and reproduction of R. reniformis on cv. Ace

                   tomato  root  treated  with  aqueous  leaf  extracts  of  five 

                   ornamental  plants  at  two  concentrations  by  drenching 

                   method under greenhouse conditions.



Treatments�

Scientific Name�Conce-

ntration

�Young

stages

(N)�

Females



(N)�Egg-masses

(N)�*Rate of

maturity�**Rate of

reprod-uction��

N+marigold

�

Tagetes erecta�

1%

4%�

137.00 F

151.62 F�

2.00 E

8.68 C�

1.50 C

5.66 B�

0.04 

0.14�

0.64

0.62��

N+claendula

�

Calendula officinalis�

1%

4%�

248.30BC

281.50 B�

10.00B

7.50 C�

5.00 B

5.00 B�

0.09

0.07�

0.60

0.63��

N+clerodendron

�

Clerodendron inerme�

1%

4%�

159.80DEF

151.66 EF�

2.50 E

6.59D�

2.00 C

1.00 C�

0.04

0.09�

0.64

0.54��

N+ periwinkle

�

Vinca rosea�

1%

4%�

115.16 F

228.00BCDE�

6.84CD

10.75 B�

5.33 B

4.50 B�

0.15

0.11�

0.64

0.59��

N+oleander

�

Nerium oleander�

1%

4%�

182.30CDEF

223.50BCD�

8.00 C

8.75 C�

2.00 C

5.50 B�

0.09

0.09�

0.56

0.62��

N  alone

�

R. reniformis�

�

1150.33 A�

26.67 A�

14.66 A�

0.06�

0.61��

Each value presented the mean of four replicates.

Means in each column followed by the same letter did not differ at

 P < 0.05 according to Duncan`s multiple-range test.

N = 1000 4th stage larvae of R. reniformis.

*Rate of maturity =                Females + (egg-masses + Females)                                                          

                                 Total (young stages+females + egg-masses) in soil and root                         

**Rate of reproduction =        (Females + egg-masses)

                                              Females + (females + egg-masses)



Table (11): Effect of drenching application with aqueous leaf extracts of

                  five ornamental plants on the growth of tomato cv. Cal Ace

                  infected with R. reniformis under artificial light conditions.

��Conc-�Plant growth response��Treatments�Scientific Name�entrat-�Length (cm)�Fresh weight (g)�Shoot��

��ion�Shoot�Root�Shoot�Root�dry 

weight(g)��

N+marigold

�

Tagetes erecta�

1%

4%�

10.26 A

10.73 A

�

7.33 A

8.25 A�

1.56 A

1.59 A

�

0.99 AB

1.04 A�

0.16 A

0.16 B��

N+claendula

�

Calendula officinalis�

1%

4%�

9.31 A

9.70 A�

7.25 A

7.00 A�

1.08 CD

1.18 CD�

0.89BCD

0.92ABC�

0.11 H

0.13 E��

N+clerodendron

�

Clerodendron inerme�

1%

4%�

10.08 A

10.60 A�

7.38 A

7.75 A�

1.24BCD

1.36ABC�

0.87BCD

0.91ABC�

0.13 E

0.15 D��

N+ periwinkle �

Vinca rosea�

1%

4%�

9.90 A

10.65 A�

6.88 A

6.25 A�

1.10 CD

1.23BCD�

0.82 CD

0.97AB�

0.11 H

0.13 F��

N+oleander�

Nerium oleander�

1%

4%�

9.76 A

9.53 A�

6.53 A

7.40 A�

1.15 CD

1.26BCD�

0.86BCD

0.96 AB�

0.12 G

0.15 D��

N  alone�

R. reniformis��

8.08 A�

6.38 A�

0.99 D�

0.77 D�

0.10 I��

Plant free of N & extract

��

�

10.27 A

�

7.65 A�

1.49 AB�

1.05 A�

0.15 C��

Each value presented the mean of four replicates.

Means in each column followed by the same letter did not differ at

 P < 0.05 according to Duncan`s multiple-range test.

N = 1500 4th stage larvae of R. reniformis.



















































	4% concentration showed better performance in shoot and root weight than other treatments.  Obviously , no significant difference in all plant characters was observed in any treatment at the two concentrations tested except that of plant shoot dry weight (Table 11).  T. erecta, C. inerme and N. oleander, at 1% or 4% gave the highest percentage of shoot dry weight increase that amounted to 60% or 60%, 30% or 50% and 20% or 50% followed by the least values 10% or 30% for both C. officinalis and V. rosea when compared with that of the nematode alone (Table 11).



	Data in table (12) presented the reniform nematode population either in soil or root as well as egg-masses.  Obviously, data showed a significant decrease in all treatments at the two concentration tested as compared with that of the nematode alone (Table 12 and Figure 8).



	It was obvious in most treatments that R. reniformis population decreased as the concentration of leaf extracts increased, except that of V. rosea.  However, no significant differences were observed with the two concentrations tested.  Drenching tomato plants with C. inerme 4% showed high significant percentage reduction in nematode populations (85.6%)  followed  by  N. oleander  (83.6%), C. officinalis  (83.2%) and

Table (12): Effect of drenching application with aqueous leaf extracts of

                five ornamental plants on R. reniformis infesting tomato plant

                cv. Cal  Ace under artificial light conditions.

��Conc-�Nematode population in����Treatments�Scientific Name�entrat-�Soil�Root�Total�Rate of��

��ion��Develop-

mental

stage�

Females��build-up

Pf/Pi��

N+marigold

�

Tagetes erecta�

1%

4%�

280.00B

252.50B�

0.99 C

1.25 B�

2.51 B

2.23 B�

283.50 B

255.98 B�

0.189

0.171��

N+claendula

�

Calendula officinalis�

1%

4%�

285.00 B

247.50 B�

0.00 C

1.66 B�

3.00 B

2.59 B�

288.00 B

251.75 B�

0.192

0.168��

N+clerodendron

�

Clerodendron inerme�

1%

4%�

260.00 B

213.80 B�

0.00 C

0.00 C�

2.75 B

2.00 B�

262.75 B

215.80 B�

0.175

0.144��

N+ periwinkle

�

Vinca rosea�

1%

4%�

225.80 B

265.30 B�

0.50 C

0.00 C�

1.70 BC

1.75 BC�

228.00 B

267.05 B�

0.152

0.178��

N+oleander�

Nerium oleander�

1%

4%�

250.00 B

243.30 B

�

0.25 C

1.50 B�

1.75 BC

1.00 C�

252.00 B

245.80 B�

0.168

0.164��

N  alone

�

R. reniformis�

�

664.00 A�

7.00 A�

7.50 A�

678.50 A�

0.452��

Each value presented the mean of four replicates.

Means in each column followed by the same letter did not differ at

 P < 0.05 according to Duncan`s multiple-range test.

N = 1500 4th stage larvae of R. reniformis.			 

Rate of builb-up =  Final population (Pf)

                                 Initial population (Pi)

















































T. erecta (82.9%).  It was also evident the total nematode population, was significantly decreased when tomato seedlings were drenched with V. rosea  (84.8%), N. oleander  (83.2%),  C. inerme (82.4%) and T. erecta (81.1%) at 1% concentration.



	In addition, among the aqueous leaf extracts tested, N. oleander at 1% and C. inerme at 4% showed no formation of egg-masses on tomato roots, however, a significant reduction in egg-masses numbers existed  between all  treatments  and   that  of  the  nematode  alone (Table 13).



	Data in table (13) showed the rate of maturity and the rate of reproduction of R. reniformis as affected by the aqueous leaf extracts of five ornamental plants through drenching applications.  It was obviously evident that C. inerme, V. rosea and N. oleander at 1% and 4%, and T. erecta at 1% gave the least values of rate of nematode maturity and reproduction when compared with that of the nematode alone (Table 13).



	The comparative effects of the three methods of applications of aqueous leaf extracts or plant products on total plant fresh weight of tomato  cv. Ace are  presented  in  tables 14 & 15  and  figures 9 &10.



Table (13): Development and reproduction of R. reniformis on cv. Cal

                    Ace tomato root treated with aqueous leaf extracts of five 

                   ornamental  plants  at  two  concentrations  by  drenching 

                   method under artificial light conditions.



Treatments�

Scientific Name�Conce-

ntration

�Young

stages

(N)�

Females



(N)�Egg-masses



(N)�*Rate of



maturity�**Rate of

reprod-uction��

N+marigold

�

Tagetes erecta�

1%

4%�

280.99 B

253.75 B�

2.51 B

2.23 B�

1.33 BC

2.00 B�

0.02

0.03�

0.60

0.65��

N+claendula

�

Calendula officinalis�

1%

4%�

285.00 B

249.16 B�

3.00 B

2.59 B�

1.50 BC

2.00 B�

0.03

0.03�

0.60

0.64��

N+clerodendron

�

Clerodendron inerme�

1%

4%�

260.00 B

213.80 B�

2.75 B

2.00 B�

0.75 C

0.00 C�

0.02

0.02�

0.56

0.50��

N+ periwinkle �

Vinca rosea�

1%

4%�

226.30 B

265.30 B�

1.70 BC

1.75 BC�

0.25 C

0.75 C�

0.02

0.02�

0.53

0.59��

N+oleander

�

Nerium oleander�

1%

4%�

250.25 B

244.80 B�

1.75 BC

1.00 C�

0.00 C

0.50 C�

0.01

0.01�

0.50

0.60��

N  alone

�

R. reniformis��

671.00 A�

7.50 A

�

4.50 A�

0.03�

0.62��

Each value presented the mean of four replicates.

Means in each column followed by the same letter did not differ at

 P < 0.05 according to Duncan`s multiple-range test.

N = 1500 4th stage larvae of R. reniformis.

*Rate of maturity =                Females + (egg-masses + Females)                                                          

                                 Total (young stages+females + egg-masses) in soil and root                         

**Rate of reproduction =        (Females + egg-masses)

                                              Females + (females + egg-masses)



	All tested methods of applications at 1% or 0.25 g. revealed that most treatments caused detectable improvement in tomato fresh weight (shoot and root) with different percentages of increase over that of the nematode alone (Table 14 and Figure 9).



	In bare root dip treatment, among the aqueous leaf extracts tested, both C. inerme and N. oleander performed the best in promoting total plant fresh weight of tomato infected with R. reniformis with percentages of increase over that of the nematode alone with values of 84.07 and 63.90, respectively.



	With respect  to powder application, the percentages of increase  in total  plant  fresh weight  over  that  of  the  nematode  alone  ranged from 23.81 to 117.76.  Moreover, the highest percentage of increase was recorded with V. rosea followed by C. officinalis, (117.76, 55.27 respectively).  However, the lowest percentage of increase was recorded with Nerium oleander (36.96).	



	On the other hand, drenching application showed the lowest percentage of  increase  in  total  plant  fresh  weight  (Table 14  and Figure 9).  The highest  percentage  of  increase  was  recorded  with C. officinalis (14.57). 



�Table (14): The comparative effect of the three methods of applications of aqueous leaf extracts or plant products at  	         1% or 0.25 g. on total plant fresh weight of tomato cv. Ace infected with R. reniformis.

��Root dip application�Powdered application�Drenching application��Treatments�Scientific Name�Fresh weight�Total�Increase�Fresh weight�Total�Increase�Fresh weight�Total�Increase����Shoot�Root��%�Shoot �Root��%�Shoot�Root��%��

N+marigold

�

Tagetes erecta�

2.88�

1.70�

4.58�

-�

1.20�

0.47�

1.66�

-�

2.06�

1.27�

3.33�

2.97��

N+claendula

�

Calendula officinalis�

2.79�

1.94�

4.73�

-�

1.83�

0.88�

2.71�

55.27�

2.44�

1.26�

3.70�

14.57��

N+clerodendron

�

Clerodendron inerme�

4.96�

3.28�

8.24�

63.90�

1.61�

0.55�

2.16�

23.81�

2.21�

1.26�

3.47�

7.20��

N+ periwinkle �

Vinca rosea�

2.09�

1.60�

3.68�

-�

2.69�

1.11�

3.80�

117.76�

1.41�

0.53�

1.93�

-��

N+oleander

�

Nerium oleander�

5.39�

3.87�

9.26�

84.07�

1.57�

0.83�

2.39�

36.96�

2.09�

1.35�

3.44�

6.55��

N  alone

�

R. reniformis�

2.87�

2.16�

5.03�

�

1.06�

0.69�

1.75��

1.98�

1.26�

3.23���

Each value presented the mean of four replicates.

Increase over N alone = Total - N alone   x 100

                                           N alone

�























�	In general, data indicated that the highest percentage of increase in tomato plant fresh weight (117.76) was achieved by V. rosea 0.25 g. when applied as preplant with powders (Table 14).  Moreover, tomato root dip treatment with N. oleander and C. inerme gave the best performance in total plant fresh weight with increase over that  of  the  nematode  alone  with  values  of  84.07 and 63.90% respectively, followed by powdered then drenching applications.



	Regarding 4% concentration, bare root dip treatment with aqueous leaf extracts of T. erecta, C. officinalis, C. inerme and  V. rosea showed improvement in total plant fresh weight of tomato infected  with R. reniformis  with  percentages  of  increase  over  that of the nematode alone with values amounted to 43.18, 38.35, 16.72 and 5.32, respectively (Table 15 and Figure 10).	



	Moreover, greatest percentage of increase in tomato fresh weight was recovered  from  preplanting  with  powders  at  0.50 g. of  V. rosea (248.99), C. inerme (248.82), T. erecta (220.68) and C. officinalis (101.14).



	On the other hand, lower percentage of increase in tomato plant fresh  weight  was  achieved  with  drenching  application  (Table 15).

�Table (15): The comparative effect of the three methods of applications of aqueous leaf extracts or plant products at 	         4% or 0.50 g. on total plant fresh weight of tomato cv. Ace infected with R. reniformis.

��Root dip application�Powdered application�Drenching application��Treatments�Scientific Name�Fresh weight�Total�Increase�Fresh weight�Total�Increase�Fresh weight�Total�Increase����Shoot�Root��%�Shoot �Root��%�Shoot�Root��%��

N+marigold

�

Tagetes erecta�

4.09�

3.11�

7.20�

43.18�

3.70�

1.89�

5.60�

220.68�

2.28�

1.00�

3.28�

1.42��

N+claendula

�

Calendula officinalis�

3.75�

3.21�

6.96�

38.35�

2.47�

1.05�

3.51�

101.14�

3.01�

1.29�

4.30�

33.04��

N+clerodendron

�

Clerodendron inerme�

3.69�

2.18�

5.87�

16.72�

4.10�

1.99�

6.09�

248.82�

2.28�

0.95�

3.23�

-��

N+ periwinkle

�

Vinca rosea�

2.85�

2.45�

5.30�

5.32�

3.83�

2.27�

6.09�

248.99�

2.06�

1.06�

3.12�

-��

N+oleander

�

Nerium oleander�

3.04�

1.80�

4.85�

-�

1.13�

0.64�

1.76�

0.86�

2.54�

1.49�

4.02�

24.38��

N alone

�

R. reniformis�

2.87�

2.16�

5.03�

�

1.06�

0.69�

1.75��

1.98�

1.26�

3.23���

Each value presented the mean of four replicates.

Increase over N alone = Total - N alone   x 100

                                           N alone
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�However, drenching tomato with aqueous extracts of either C. officinalis or N. oleander at 4%, caused percentage of increase 33.04 and 24.38 respectively (Table 15 and Figure 10).



	It can be concluded that, data showed that among the three methods of  application,  preplant  with  poweders  at  either 0.25 g. or 0.50 g. caused greater improvement in total tomato plant fresh weight more than root dip treatment and then drenching application at 1% or 4% tested (Table 15).



	Data in tables 16, 17 and 18 revealed the effect of the three methods of applications  of  aqueous leaf  extracts or plant products on N, P and K status in tomato cv. Ace infected with R. reniformis.



	In general, results indicated that nitrogen, phosphorus and potassium were affected by nematode infection as well as methods of application.



	In bare root dip treatment, aqueous leaf extracts of V. rosea at 1% and 4%  performed the best in increasing percentage of nitrogen in tomato plant infected with R. reniformis, while T. erecta and C. officinalis at 1% gave the least values (Table 16).   On the other hand, leaf extracts of T. erecta, V. rosea and N.oleander at 4% caused moderate increase in phosphorus percentage, while the least values

Table (16):  N, P and K percentage in dry weight of tomato shoot cv.

	         Ace influenced by R. reniformis infection treated with five

		aqueous  leaf  extracts of  ornamental  plants by root-dip

		method.



Treatments�

Scientific Name�

Concen-�% of N, P and  K status in tomato shoot dry weight����tration�N�P�K��

N+marigold�

Tagetes erecta

�

1%

4%�

0.54

2.10�

0.33

0.55�

1.50

3.24��

N+claendula

�

Calendula officinalis�

1%

4%�

0.93

2.76�

0.27

0.27�

1.68

2.52��

N+clerodendron

�

Clerodendron inerme�

1%

4%�

2.40

3.30�

0.38

0.22�

2.82

2.28��

N+ periwinkle�

Vinca rosea

�

1%

4%�

4.20

4.80�

0.37

0.44�

1.74

1.56��

N+oleander

�

Nerium oleander�

1%

4%�

1.80

2.40�

0.22

0.44�

2.70

1.68��

N  alone�

R. reniformis��

3.60�

0.33�

1.98��

Plant free of

N  & extract

���

2.40�

0.44�

1.56��

Each value presented the mean of four replicates.

N = 1000 4th stage larvae of R. reniformis.







Table (17):  N, P and K percentage in dry weight of tomato shoot cv.

		Ace  influenced  by  R. reniformis  infection treated with 

		dried  powdered  leaves  of  five ornamental plants as a

		preplanting application.



Treatments�

Scientific Name�

Rate�% of N, P and  K status in tomato shoot dry weight�����N�P�K��

N+marigold�

Tagetes erecta

�

0.25 g.

0.50 g.�

4.80

3.30�

0.22

0.27�

1.26

2.10��

N+claendula

�

Calendula officinalis�

0.25 g.

0.50 g.�

4.20

1.80�

0.22

0.22�

1.80

1.74��

N+clerodendron

�

Clerodendron inerme�

0.25 g.

0.50 g.�

0.51

3.30�

0.38

0.16�

1.92

2.22��

N+ periwinkle�

Vinca rosea

�

0.25 g.

0.50 g.�

1.80

3.90�

0.22

0.22�

1.50

1.74��

N+oleander

�

Nerium oleander�

0.25 g.

0.50 g.�

3.30

4.50�

0.33

0.22�

3.00

3.36��

N+Temik 10%G

��

0.03 g.�

0.69�

0.33�

2.10��

N  alone�

R. reniformis��

2.70�

0.11�

1.50��

Plant free of

N  & extract

��

�

3.30�

0.22�

1.56��

Each value presented the mean of four replicates.

N = 1000 4th stage larvae of R. reniformis.





Table (18):  N, P and K percentage in dry weight of tomato shoot cv. 

		Ace  influenced  by  R. reniformis  infection  treated with 

		five  aqueous  leaf  extracts  of  ornamental  plants  by 

		drenching method.



Treatments�

Scientific Name�

Concen-�% of N, P and  K status in tomato shoot dry weight����tration�N�P�K��

N+marigold�

Tagetes erecta

�

1%

4%�

3.30

1.62�

0.25

0.40�

3.12

2.46��

N+claendula

�

Calendula officinalis�

1%

4%�

0.72

2.94�

0.27

0.35�

2.10

2.34��

N+clerodendron

�

Clerodendron inerme�

1%

4%�

3.90

4.50�

0.30

0.46�

1.74

2.34��

N+ periwinkle�

Vinca rosea

�

1%

4%�

4.80

4.50�

0.30

0.33�

2.40

3.66��

N+oleander

�

Nerium oleander�

1%

4%�

2.28

3.90�

0.27

0.33�

2.82

1.86��

N  alone�

R. reniformis��

3.60�

0.33�

2.40��

Plant free of

N  & extract

���

3.24�

0.33�

2.40��

Each value presented the mean of four replicates.

N = 1000 4th stage larvae of R. reniformis. 







were resulted by C. inerme  at  4%  and  N. oleander at 1% followed by C. officinalis at 1% and 4%.  Greater increase in percentage of potassium exceed that of the nematode alone and untreated noninoculated  plants was  recovered  when  tomato roots were dipped for 30 m. in aqueous leaf extracts of either T. erecta 4% or C. inerme 1% while the least values was recorded by T. erecta at 1%, V. rosea at 4% followed by C. officinalis at 1% and N. oleander at 4% (Table 16).



	Regarding powder application, the highest percentage of increase in nitrogen was recorded with both T. erecta 0.25 g. followed by N. oleander 0.50 g., while the least values was noticed by C. inerme (0.25 g.),  then C. officinalis at 0.50 g. and V. rosea at 0.25 g.  (Table 17).



	It was also evident that C. inerme, N. oleander (0.25 g.) and aldicarb (0.03 g.) caused the highest percentage of phosphorus in comparison to that of the nematode alone and untreated noninoculated plants.  Furthermore, percentage of potassium highly increaased with the application of N. oleander at either 0.25 or 0.50 g. while, the least values was recorded by T. erecta and V. rosea at 0.25 g. and C. officinalis and V. rosea at 0.50 g. (Table 17).



	Regarding drenching application, it was found that V. rosea at 1% and 4% performed the best in increasing nitrogen values exceed that of the nematode alone and untreated noninoculated plants with percentages of 4.8 and 4.5, respectively.  However, C. inerme at 4% concentration caused greater increase in nitrogen and phosphorus percentages, the least values of nitrogen and phosphorus was resulted by C. officinalis at 1%. Whereas T. erecta at 4% decreased percentage of nitrogen and phosphorus at 1% (Table 18).  Moreover, the highest percentage of potassium was resulted by T. erecta 1% and V. rosea 4%, while the least values was recorded by C. inerme at 1% and N. oleander at 4% (Table 18).



	Data in table (19) represented the effect of drenching application of leaf extracts on N, P and K status in tomato plant c.v. Cal Ace.  It was evident that V. rosea and C. inerme at 1% and 4% caused the highest percentage of nitrogen over that of the nematode alone, while, the least values was  recorded  by C. officinalis   at  1%,  and T. erecta at 4%.  



	C. inerme and T. erecta at 4% represented the highest percentage of phosphorus over the nematode alone, while the least values were resulted by T. erecta and N. oleander at 1%.



	V. rosea 4%, T. erecta 1% and C. inerme 4% showed percentage of potassium more than that of the nematode alone, while, the least values was  recorded by C. inerme at 1% and N. oleander at 4% (Table 19).



































Table (19): N, P and  K percentage in dry weight of tomato shoot  cv.

	         Cal Ace  influenced by R. reniformis infection treated with

		five  aqueous  leaf  extracts  of certain  ornamental  plants   

		by drenching method.



Treatments�

Scientific Name�

Concen-�% of N, P and  K status in tomato shoot dry weight����tration�N�P�K��

N+marigold�

Tagetes erecta

�

1%

4%�

3.00

1.50�

0.23

0.38�

3.00

2.30��

N+claendula

�

Calendula officinalis�

1%

4%�

0.60

2.84�

0.25

0.30�

2.00

2.20��

N+clerodendron

�

Clerodendron inerme�

1%

4%�

3.50

4.00�

0.28

0.40�

1.50

2.60��

N+ periwinkle�

Vinca rosea

�

1%

4%�

4.20

3.20�

0.25

0.30�

2.20

3.20��

N+oleander

�

Nerium oleander�

1%

4%�

2.10

2.90�

0.24

0.29�

2.70

1.70��

N  alone�

R. reniformis��

2.30�

0.32�

2.20��

Plant free of

N  &  extract

��

�

2.50�

0.25�

2.00��

Each value presented the mean of four replicates.

N = 1500 4th stage larvae of R. reniformis.







DISCUSSION

-----------------------

	Apparently, the effectiveness of such leaf extracts of the twelve ornamental plants tested on the reniform nematode, Rotylenchulus reniformis juveniles mortality percentage varied according to the type of leaf extract, its concentration and time of exposure under laboratory conditions.  The present investigation indicated that claendula, Calendula officinalis at 1% or 4% gave the highest percentage of nematode mortality (75.9% or 72.6%), whereas, schinus, Schinus terebentifoluis recorded the least values (39.6% or 49.5%) after 72 hrs exposure.  These findings may indicate that claendula, C. officinalis exhibited more nematicidal properties than schinus, S. terebentifoluis against R. reniformis at the two concentrations tested.  In addition, a positive relationship between percentage of mortality and both concentration and exposure period was relatively existed.  The increase of exposure time and concentration of most leaf extracts, the higher of nematode mortality percentage.  These results were in accordance with those findings of Mahmood et al. (1982) who reported that as concentration of all extracts of dried powdered leaf of 12 indigenous medicinal plants as well as the exposure periods increased, mortality rates of R. reniformis and M. incognita increased.



	Concerning data on tomato plant growth as well as R. reniformis development and  reproduction  on  tomato  root  using  three methods for applying  leaf  or  products  of  five  ornamental  plants under greenhouse conditions, data generally indicated that claendula, C. officinalis; clerodendron, C. inerme;  marigold, T. erecta; oleander, N. oleander and periwinkle, V. rosea promoted tomato plant growth as well as reduced R. reniformis population with various degrees, according to type of application, extracts or powders and concentration used.



	With respect to root-dip treatment, plant growth of tomato cv. Ace was significantly improved by the aqueous leaf extracts of either clerodendron, C. inerme or oleander, N. oleander at 1%, whereas marigold, T. erecta  and  claendula, C. officinalis  gave  the same trend at 4%.  Obviously a significant  reduction in nematode population increased as the concentration of leaf extracts increased.   Oleander, periwinkle and clerodendron at 4% showed the highest reduction in nematode population, whereas claendula, oleander and periwinkle at 1% gave a considerable percentage of nematode reduction.  It seemed that clerodendron at 1% performed the best in reducing number of egg-masses, and rate of reproduction.  These results support the findings of Siddiqui and Alam (1988-b) who stated that root galling and population of R. reniformis on tomato and aubergine were gradually decreased as the concentration of extracts and dip duration increased.



	As  for  preplant  application with powdered leaves, results revealed that among the five powders tested, clerodendron at the high rate (0.50 g.) gave the best plant growth response followed by periwinkle, marigold and claendula, as well as the low rate of nematode reproduction and maturity.  However, claendula and periwinkle recorded the least percentage of nematode population reduction.  These results agreed with the findings reported by Pathak et al. (1988) in  respect  to M. incognita on  aubergines and that of Chattopadyay and Mukhopadyaya (1989-b) who stated that corm powder of T. trilobatum not only exhibited potentiality as nematicide than M. azedarach but acted as a better growth promoter.  Although, a significant improvement in tomato shoot weight was resulted when dried powdered leaves of clerodendron, C. inerme at the rate of 0.50 g. were allowed to degrade for seven days, a similar trend was recorded by Jain and Bhatti, (1988) who found that maximum tomato shoot weight length and minimum galling of M. javanica were observed when neem leaves were allowed to degrade over a period of six weeks.



	The potential of powders to suppress the reniform nematode, can be attributed to toxicity of the decomposing products (Alam et al., 1979).  Further changes in physical or chemical properties of soil may be inimical to nematodes (Ahmad et al., 1972) or they may be increasing host resistance (Alam et al. 1977 and 1980).



	With respect to drenching application,  aqueous leaf extracts of marigold, T. erecta; claendula, C. officinalis; clerodendron, C. inerme; periwinkle, V. rosea and oleander, N. oleander possessed in significant increase in shoot weight of tomato cv. Ace.    However, significant improvement in shoot and root weight of tomato cv. Cal Ace was achieved with marigold and clerodendron at 1%.   On the other hand, all treatments tested caused, in general, significant suppression in R. reniformis population either in soil or in roots of tomato cvs. Ace and Cal Ace.   Clerodendron at 4% and oleander at 1% gave the lowest rate of nematode reproduction.  However, marigold and clerodendron at  1%  recorded  the  least  value  of  rate  maturity of R. reniformis.



	It can be concluded from the comparative effects of the three methods of application on the percentage of increase in tomato plant fresh weight, that powder application ranked as the best method, in most treatments, specially at higher rates, followed by root dip treatment then drenching application.  For instance, powders of periwinkle, V. rosea; clerodendron, C. inerme; marigold, T. erecta and claendula,  C. officinalis  showed  better performance in growth of tomato cv.  Ace infected  with  R. reniformis,  with  percentage  of increase 248.99, 248.82, 220.68 and 101.14, respectively.  However, the root dip treatment, with the previous plant species, showed percentage of increase in tomato plant fresh weight 5.32, 16.72, 43.18 and 38.35, respectively.



	Similar trend was observed with suppressing nematode population on tomato roots.



	Regarding nitrogen, phosphorus and potassium status in shoot of tomato cv. Ace, these minerals were highly affected by reniform nematode infection.  This result was in harmony with the findings of Trudgill (1980) and Melakerham et al. (1987) who found that total content of the elements in bean plants generally decreased with level of M. incognita infection from one week after inoculation.



	However, nitrogen and phosphorus content was highly increased when tomato roots were dipped or drenched with periwinkle 1% and 4%.  Moreover, potassium content was highly increased with both clerodendron and marigold 4%, applied as powders or dip treatment, which resulted lower in nematode infection with improvement in plant growth.   These results were in harmony with those of Midan et al. (1985) who reported that excess of potassium in plants diminished the average severity of tomato roots infected with nematode to the lowest limit.



	The present study has revealed that the nematicidal activity of the tested plants, varied from plant to plant.  These variations may be attributed to the differences in the chemical nature, composition, concentration of toxic compounds present in these plants and methods of application used.



	In conclusion, the application and use of such plant leaf extracts or powders will probably be easy and economical as compared to chemical treatment.  However, further investigations are needed both under indoor and outdoor conditions to identify the nematicidal compounds, and to assure whether such plants can be effectively used as a reliable method of the reniform nematode biological control as well as other plant parasitic nematodes species.

















SUMMARY

--------------------

	The effectiveness of twelve aqueous leaf extracts on mortality percentage of R. reniformis at 1% and 4% concentrations after 24, 48, and 72 hrs exposure period was studied under laboratory conditions.  Data revealed that all treatments tested, irrespective to concentrations, showed antihelminthic properties against R. reniformis.  Among tested leaf extracts, C. officinalis and N. oleander performed the highest mortality percentage (75.9) at 1% after 72 hrs exposure period.  However, S. terebentifolius showed the least percentage mortality (39.6, 49.5%) at 1% and 4% after 72 hrs. exposure.



	The three different methods of application of the chosen five leaf extracts or products, T. erecta, C. officinalis, C. inerme, V. rosea, and N. oleander on growth of tomato infected with R. reniformis as well as N, P, and K status were also studied under greenhouse conditions.



	As for root dip treatment, both C. inerme and N. oleander 1% showed significant improvement in total plant fresh weight with increase over that of the nematode alone (63.90 and  84.07) respectively.   However, at  higher concentration greater improvement in shoot weight exceed that of the nematode alone and non infected plants was noticed with T. erecta and C. officinalis.



	All treatments showed generally significant reduction in nematode population.  Great reduction  in   R. reniformis   population was noticed with higher concentration.  C. inerme performed the best followed by V. rosea then N. oleander with rate of nematode build-up amounted to 0.135, 0.207 and 0.218, respectively.  Moreover, C. inerme  at 1% also gave the lowest rate of nematode reproduction and maturity.



	Concerning N, P, and K status, greater increase in total potassium exceeded that of the nematode alone and non infected plants was recovered when tomato roots were dipped for 30 minute in aqueous leaf extracts of either T. erecta 4% or C. inerme 1%.  Moreover, nitrogen and phosphorus were obviously increased with V. rosea at 4%  while T. erecta 4% gave the highest percentage of phosphorus over other treatments tested.



	As  for  preplant  application  with  dried  powdered  leaves, results revealed  that powders  of  V. rosea,  C. inerme,  T. erecta, and  C. officinalis  at the rate 0.50 g. caused significant increase in total shoot  and  root  weight  of  tomato  infected  with  R. reniformis  over that of the nematode alone (248.99%, 248.82%, 220.68%, and 101.14%), respectively.



	R. reniformis populations either in soil or tomato roots were also significantly reduced in all treatments tested.  High significant reduction in total nematode populations was noticed with aldicarb as nematicide followed by N. oleander  0.25 g.  or  0.50 g.  then T. erecta 0.25 g. C. inerme 0.50 g.  gave  relatively the lowest rates of nematode reproduction and maturity.



	Regarding N, P, and K status, highest percentage of increase in total nitrogen was recorded with both T. erecta 0.25 g. and N. oleander 0.50 g.   However, the latter at lower rate and Temik 0.03 g. caused the highest percentage of phosphorus and potassium.



	As for drenching application, some of tested leaf extracts showed remarkable increase in shoot growth of tomato (cvs. Ace and Cal Ace) exceeded those  of  nematode  alone  as well as plants free of infection.   C. officinalis  4%  performed the  best  which  caused significant increase in shoot weight of tomato (cv. Ace)  over that of the nematode alone (33.00%).  However, significant improvement in plant fresh weight of tomato (cv. Cal Ace) was achieved with both T. erecta and C. inerme at 4%.



	All treatments showed significant reduction in nematode populations wherever in soil or root of tomato cvs. Ace or Cal Ace.  Aqueous leaf extracts of C. inerme exhibited more potentiality as nematicide than T. erecta  4%  that caused a great reduction in number of egg-masses as well as rate of nematode reproduction.



	Drenching tomato plants with V. rosea at 1% and 4% concentrations caused  greater increase  in  total  nitrogen.  Moreover, C. inerme at 4% caused  remarkable increase in total nitrogen and phosphorus.  However, the highest percentage in total potassium was recorded with T. erecta 1% and V. rosea 4%.



	The comparative effect of the three methods of application of leaf extracts or products on total plant fresh weight of tomato cv. Ace infected with R. reniformis, revealed that powder application is ranked as the best method in most treatments, especially at higher rates followed by root dip then soil drenching application.
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