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Abstract

Garlic and Taaetes were each planted either alone or combined
with the nematized wun.iv piants. Data revealed that root galling of
M.incognita on tomato roots, numbers of eggs/plant and J2 in soil were
significantly decreased in single than in combined planting. Tagetes was
generally more effective than garlic and Vydate. Residues of these two
plants significantly decreased root galling of M.incognita and J2 in soil, in
single than of intercrops. Tagetes residues was significantly more effec-
tive in reducing J2 in soil than garlic in single planting and even better
than Vydate treatment. Although this was not significant in reducing
root treatment galing due to this rotational effect. Garlic and in particu-
lar Tagetes residues were effective in improving shoots of the nematized
tomato by 11.6 % to 16% respectively . However, this improvment was
not achieved due to intercropping treatment. Vydate was the best
treatment to improve plant growth .Garlic was recommended over all
treatments.

INTRODUCTION

The use of non-persistent pesticides such as organic amendements, plant sub-
stance, plant extracts, antagonistic plant and others are often recommended in
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view of the growing problem of soil pollution by the large scale use of persistant
pesticides (Ehrilch & Ehrilch 1972). Tagetes spp. or marigold was known for nema-
toxic properties (Oostenbrink 1960), Daulton and Curtis 1963, Wallace 1963,
Amonker and Banerji 1971, Hackney & Dickerson 1975, Alam et al 1980 and Ruelo
1983). Interculture of vegetables with Tagetes has been found effective in reducing
nematode population (Alam et al. 1977). Huang (1984) indicated that marigold were
effective in reducing M.javanica numbers in field soil and increasing carrot Yield.
Siddiqui and Alam (1987) demonstrated that marigold in mix-culture significantly
inhibited the development of M.incognita on tomato and egg-plant. The growth of all
tested plants was improved when marigolds were present Sweelam (1 988) observed
that when Tagetes erecta was grown for a full season, M.javanica was greatly re-
duced in the soil and also reduced the severe damage of the crop.

Nematicidal effect of garlic has been reported by fewer workers (Redgrov
1993, Amonker et al 1971, Sukul et af 1974, Uchida et al 1975 and Gupta et al
1985). Build - up of Meloidogyne Spp. and other species of nematodes was greatly
affected when garlic had rotated with tomato (Davide 1985). Raymundo (1 985) also
reported that garlic could reduce the root-knot nematode damage in potato field af-
ter introduced in cropping system. Hence, in the present investigation an attempt
was made to compare between garlic and marigold as an intercrop with tomato and
their impact in controlling the infecting root-knot M.incognita.

MATERIALS AND METHODS

Garlic (Allium sativum) and marigold (Tagetes erecta) were each evaluated
singly and intercropped with tomato to control the infecting M.incognita under
greenhouse éonditions. Tomato seedlings cv. Pritchard (one month old) were trans-
planted singly in 25 cm diam. Plastic pots previously filled with steam sterilized
sandy loam soil. Garlic and marigolds were each planted either alone or as inter-
cropping with tomato seedlings at the same time of planting. Each planted bot was in-
Jected by approximately 3000 J2 of M.incognita poured in three homogenous holes in
the soil, with about 3 cm depth. Enough nematode inocula were obtained from
M.incognita pure stock culture reared from one single egg-mass on tomato plants.
For comparison, Vydate 24% treatment was applied at the rate of 2L/feddan at
planting time. Each treatment was applied in 4 pots, involving those of the non-
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treated check plants. Pots were kept in greenhouse in completely randomized design
and watered as needed. Three mopths later, plants were uprooted in which numbers
of galls per plant and J2 in 250g soil were determined. Eggs/plant were extracted
by NaCl 1.0% (Hussy and Barker 1973) but J2 in soil were extracted by Oosten-
brink elutriator (Goodey 1963). All pots of the experiment that had the previous soil
were replanted with tomato seedlings and received no additonal treatments except
of watering to study the residual effect of prementioned treatments in nematode
control. After 60 days, all tomato plants were uprooted and data of nematode and
plant growth were recorded. Root gall index was estimated according to Taylor and
Sasser (1987) as follows : O = no galls, 1 = 1-25, 2 = 26 - 50,3 = 56-75,4 =76
- 100 and 5 = more than 100 galls / plant. Data ‘were statistically analyzed using
L.S.D. test (P = 0.05).

RESULTS AND DISCUSSION

Data presented in table (1) indicate that garlic and Tagetes reduced root gall-
ing of M.incognita, number of eggs / plant and J2 in soil, when used either alone or
interplanting with tomato. Nematode numbers were greatly resricted by garlic and
Tagetes in uniculture than when intercropping with tomato. Planting Tagetes alone
was more effective to reduce root galling and J2 in soil compared to garlic alone or
even to Vydate treatments. This effect may be due to polythienyls, the highly ne-
maticidal compounds that have been isolated from Tagetes roots, and one of these
compounds was shown to be and terthienyl (Uhlenbrok and Bijloo(1958) and also may
be due to that Tagetes attracted some of J2 in the soil where they failed to develop
and reprdouce due to lack of gaint cell formation ( Hackney and Dickerson 1975 and
Janese and Hussey 1977) whereas the nematicidal effect of garlic may be due to at
least one of the following compounds : allicin diallyl disulphide oxide (Redgrovel
1933); Pyruvic acid and ammonia together with diallyl trisulphide (Amonker and Ba-
nerji 1971) and allicin only (Uchide et al 1975). Contradictory results were found
by Oostenbrink et al (1958), Hackney and Dickerson (1975) and Caswell et al
(1989). They reported that nematode multiplications were not affected due to com-
bined planting with Tagetes. This effect may be explained by that such nematicidal
effect requires long period of growing Tagetes to reveal itself (OQostenbrink et al
1958 and Daulton and Curtis (1963). Table (1) also reveal that residues of garlic
and Tagetes significantly suppressed root galling and decreased number of J2 in soil
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significat planting than those of the intercropping treatment. Tagetes singificantly
decreased numbers of J2 in soil due to the residual effect of single planting which
was also garlic and even Vydate, although differences were not significant among
these treatments against root galling. Unexpectedly, shoot growth of the nematized
tomato plants were not recovered due to garlic and Tagetes in combined planting
with each of them. This effect may be due the small pot size which allowed limited
root growth and consequently small shoots. On the contrary, of garlic and in partic-
ular Tagetes significantly improved shoot growth of the nematized tomatoes by 11.6
to 16.0 % when they preceeded transplanting. Vydate achieved the highest enhance-
ment of tomato shoot growth compared to other treatments. Conclusively, garlic is
more reecommenhed than Tagetes due to its economic importance afthough the latter
was more effective in controlling M. incognita and was more therapeutic.



£9°€8 €L°L £9°€8 €90 282 SL'00L 02 L¥'0 S0'0=das

939

GARLIC AND MANGOLD - M. INCOGNITA

6’82 €09 pEEl)
L'8L €9 L 0'S ¥'6€ 2'6. 0561 0'S¢E 0'S I'W + 0JBWOo ]
8y 292 69 (OR3 22s 90y 1’56 Sl oL a1epAep
L'8¢ 92¢ L°€2 0'€ Ojewo]
L'8€ 0L soyabe
09l 0'Le 6LEL Sy 899 L°€2 00S1L 9'2¢ 1'€2 o'y I'W + 0jewo] + s9yabe
L'y S'v. 0jewWwo] + seyabe
1'8€ 052 LES 82 9'Sy 6°€8 LEE 000l 00 oL I'W + sa1ebe |
22 2'9% auoje sayebe |
8've 6'8¢€ iz 0'€ Ojewo]
Le £v6 02 Sl 11e9
9L 202 geel 8y 8'SS Sy I'W + Ojewo] + oljeg
8'9¢ §°29 6'S¢ 424" : 01BWO] + dIjJe
922 1°€2 6L €'e L'0¥ 0'8§ 618 L'G6 'l el "W + dllen
L'S2 €8 auoje ollles
aseanu| % (6)yblom  josui g X8pu [|eD 100y E%wg -u%%ww % ON -u::%hw " wco_.wmp x.ﬂv_mw_
asuodsay 100yS 9suodsay apojewaN i Jlos ur gr jued / s663 $100y
109}4° [BnpIsay 100ys $3INJ) PAPUNOM asuodsay apoIewsN sjuswieal

038W0} YIm paddoiolsiul JO suole Jayud paydde ‘e3uboo) y Bulj013u0d Ul ‘sanpisal Jidyy pue sa39be) ‘ol4eb Jo 109443 | djqel




940

T s

10

11

2

13 -

14 .

15.

16.

EM. ALl etal.

REFERENCES

Alam, M.M., M.A. Khan and S.K. Saxena. 1975. Effect of margosa and marigold
root exudates on mortality and larval hatch of certain nematodes. Indian J.
Exp. Biol., 13 : 412 - 414.

Alam, M.M., S.K. Saxena and A.M. Khan. 1977. Infulence of inter-culture of
marigold and margosa with some vegetabies crops on plant growth and margo-
sa with some vegetabies crops on plant growth and nematode population. Acta
Bot. indica, 5 : 33-39.

. Amonker, S.v. and A.Banerji. 1971. Isolation and Characterization of larvicidal

principle of garlic. Science, 177 : 1343 - 1344,

. Caswell, E.P., W.J. pt, Defrank and C.S. Tang. 1989. The influence of nonhost ]

plants on soil populations of Rotylenchulus reniformis J.Nematol., 21: 51
(Abstr.).

- Daulton, R.A. C. and R.F. Curtis. 1963. The effects of Tagetes spp. on Meloido-

gyne javanica in Southern Rhodesia. Nematologica, 9:537-362.

. Davide, R.G. 1985. Summary report on the current statues, progress and need

for Meloidogyne research in region VLP. 369-372 in J.N.Sasser and C.C. Car-
ter eds : An control. Dept. Pl.Pathol.N.Carolina State Univ. Raleigh. USA 422
pp.

Ehrlich, Paul R. and Anne H.Ehrlich. 1972. Population, Resources, Enviroment
(Rev.ed.). W.H.Freeman and Company San Francisco 509 pp.

- Gommers, F.J. Bakker and L.Smits. 1980. Effect of singlet oxygen generated by

the nematicidal compound and terthieny 1 from Tagetes on the nematode
Aphelenchus avenae. Nematologica, 26:369-375.

. Goedy, J.B. 1963 Laboratory methods of work with plant and soil nematodes.

Tech. Bull. No. 2, HM.M.S. O 72 pp.

- Gupta, J.B., N.K. Sharma and K. Damanjeet. 1985. Efficacy of garlic of garlic as

an nematicide against Meloidogyne incognita (Kofoid and White 1919) Chitwood,
1949. Indian J. Nemato : 266 (Abstr.).

- Hackney, R.W. and O.J. Dickerson. 1975. Marigold, Castorbean and Chrysanthe-

mum as controls of Meloidogyne incognita and Pratylenchus alleni. J. Nema-
tol., 7:84-90. '
Huang; S.P., 1984. Cropping effects of marigold, corn and okra on population
levels of Meloidogyne javanica and carrot yiels. J.Nematol. 16:369-398.
Hussy, R.S. and K.R. Barker. 1973. A comparison of methods of collecting ino-
cula of Meloidogyne spp including a new techinque. PL.Dis. Repter., 75 : 1925
-1928.
Janese, V.B. and R.S. Hussey. 1977. Influence of Tagetes patula and Arachis hy-
pogaea on M.incognita. PL.Dis. Report., 61:525-528.

Oostenbrink, M. 1960. Tagetes patula L.alsvorrvucht van enkele land en tuin-
bouwgassen op zand-endalgrond. Meded. Land bouwhogeschool opzoekingrsta-
tion Stoat Gent., 25 : 1065-1075.

K. Kuiper and S Jacob. 1958. Tagetes als fendpflanzen von Pratylenchus Anten,
Nematologica, 2:424.



17 .

18
19 .

20.

21

22.

23.

24.

25

26.

27

GARLIC AND MANGOLD - M. INCOGNITA 941

Raymundo, S.A. 1985. Cropping systems research and root-knot nematode con-
trol P.277-281 in J.N. Sasser and C.C. Cartereds). An Advanced Treatise on
Meoidogyne Vol. | Biology and Control. Dept. Pl. Pathol., M.Carolina State
Univ., Raleigh USA. 422 pp.

Redgrove, H.S. 1933. Species and condiments. Pitman Inc. London UK.

Ruelo, J.S. 1983. Intergrated control of Meloidogyne incognita on tomato PL.
Dis., 76 : 671 - 673. §

Siddiqui, M.A. and M.M. Alam 1987. Control of plant parasitic nematodes by in-
tercropping with Tagetes minuta. Nematol. Medit., 15:205-211.

Stool, A. and E. Seebeck. 1950. "Specific Constituents of garlic" Scientia

-pharm., 18:61.

Sukul, N.C., P.K Das, and J.C.De. 1974. Nematicidal action of some edible crops.
Nematologica, 20 : 187-191.

Sweelam, M.E. 1988. The potential use of some ornamental plants for nematode
control in Egypt. Bull. Fac. Agric., Cairo Univ. 40:391-398.

Taylor, A.L. and J.N. Sasser. 1978. Biology, Identification and Control of Root-
knot Nematode Meloidogyne spp. Dept PL. pPathol., N. Carolina State Univ. And
US Agency for. .

Uchida, Y., T. Takahashi, N. Sato and J.Japan. 1975. The charactersistics of
the antibacterial activity of garlic. Antibiotic, 28 : 638 - 642.

Uhlen broke, J. H. and J.D. Bijloo. 1958. Investigations on nematicides. 1. Iso-

. lation and structure of a nematicidal principle occurring in Tagetes root. Res.

Trav. Chim. Pays-Bas, 77:1004 - 1009.
Wallace, H.R. 1963. Biology of plant parasitc nematodes. London, Edward Arnold
Ltd. 280 p.



942 EM. ALl et al.

|JJ.ALA.|.|.“¢-AJLI.AU.J:4-LL.I.”JrJ_tJ|u.AJS ""i_’._,Li..
IINraniBael )5 Uacul gy st oS30 Gyam ga gl
Glallpblabllpas s 4

Y:s-‘-'*ei'&:‘u'-:r*il‘-t-.m eV oRte all ae sudl

+ Bl Lael )5 gadl 5S 5 — il iyl &gy span— )
(B A el = Zel 510 TS ~ Tanl 30 L gl g3asilly ol psnll i ¥

&Mhlwldrﬂ'wdsu‘JJﬁbledw hJanLaua‘aleJA.nu_ﬂ
U_AJIJJ..\a”J.LA_:'JJ.ant_aJLAJ-A.UJJ LF_:lJ‘)JL’.aLmdMJ‘QLAA.“‘sLLanJluL.l_u
bbbl @ BLS oas

Cotll iyl shael o3y ol shsely LoapSasid) siadl shael A e Loeal, I3t
Aaaly 5% o Lliall ekl 53 (g a2l p yanll L 5,86 s (A5 o o 5L

R e P [FPX I PN I PTTINE FIR TTE VI Ol le @3El s Lg
‘.J.La.u.ls)..asﬂt_,_u.l.l‘;.I“,JlEJLJQJJAS‘,L_,:.JL“_.LA,_JIJIMI‘,QJ‘,_.LQI..\.qu..s.Lcu_-
e pill @Bl (e kil @Bl 3533 G a2 I 13a 701 el W\ By ol 58 et
o Al Rl (e G ¥ BLGH (g a2l 4 ailf 54l sodall sias liysle s Laylis
Jseaal Losleasa¥l Loaill Galis sy wlliy Luial) hagSlasal) Lyl bl pa Tuel 300 5,5 yul
Akl el



