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ABSTRACT

Three plant extract compounds (fatty acids, polysaccarides and viatmins)
and one nematicide (Furadan 10% G.) were evaluated for their efficacy against
Meloidogyne javanica on potato plants under greenhouse and field conditions. All
plant extract compounds tested reduced the nematode galling on the root system and
inhibited nematode reproduction. Among the three plant extract compounds, vitamins
had the highest effect in reducing nematode infection under greenhouse and field
conditions, Nematicide Furadan 10% G. had the best control for M. javanica on potato
plants. All the plant e xtract compounds had astimulatory effect on the pctato plant
growth. Data either under greenhouse or field conditions were similar.

Keywords : Fatty acids, polysaccarices, vitamine, nematode, Meloidogyne javanica
potato cv. Diamant, nematode management, Furadan 10%.

INTRODUCTION

The abhazardous use of nematicides and their bad effects on the
environment stimulate the man efforts to give more attention for the non-
chemical control against the pests. Naturally occurring phytochemicals and
allelochemicals such as vitamins, fatty acids, and some polysaccarides as
chitin, cellulose, and starch had demonstrated to be effective in reducing
soilborne pathogens including nematodes. The inhibitory effect of the fatty
acids on the development and reproduction of some nematode species was
demonstrated by many investigators (Sayre et al., 1964 and 1965, Patrik et
al., 1965; Banage and Visser.,, 1965; Sitaramaiah and Pathak., 1979 and
Inskaya et al,, 2000). More over, the effect of vitamins on the activities of
plant pathogens as well as nematodes had also demonstrated by many
investigatores such as El-Zawahry and Hamada, (1994) who reported that
sooking of soybean seeds in pyridoxine and thiamine at both 5 and 100 ppm
concentrations had a significant reducing effect on nematode development
and build up as measured by root gall index. Polysaccarides such as chitin,
cellulose, hemicellulose, or pine bark had demonstrated to be effective
against root-knot nematode reproduction. Culbreath et al., 1985; Godoy et al.,
1983; Kokalis, Burelle e t al., 1994; and Rodriguez - Kabana et al., 1983,
1987. demonstrated that the organic amendments including chitin and
himicellulose have efficacy in reducing damage caused by root-knot
nematodes and other nematode genera. Benhamou and Theriault, 1992 and
Benhamou et al.,, 1994 reported that chitin and chitosan enhance plant
growth and induce defense mechanisms when applied at low rates. This work
was carried out to investigate the possibility to apply such phytochemicals to
control root-knot nematodes under greenhouse and field conditions.




A

Bekhiet, M. A. and M. H. El-Hamawi

MATERIALS AND METHODS

I- Greenhouse experiment:

Three naturally plant extract compounds including (fatty acids;
polysaccarides and vitamins) (Table 1), as well as one nematicide, Furadan
10% G. were evaluated against the root-knot nematode Meloidogyne
javanica parasitizing potato under greenhouse conditins during spring season
2001. One sprout of potato tuber cv. Diamant was planted in 20 ¢m diam.
clay pots containing mixture of clay and sand soil (2:1 w/w). After two weeks,
the potato seedlings were inoculated with 3000 newly hatched juveniies (J2)
of M. javanica for each plant. Each treatment was replicated three times. All
plant extracts were added weekly as soil drench, at the concentrations of 1%,
2% and 3% for fatty acids, polysaccarides, and vitamins as well as Furadan
10% G. at the rate of 0.05, 0.50 and 1 gram. All treatments were added after
inoculation of nematode except the treatment of Furadan which was added at
planting time. Three inoculated pots were left without treatments and served
as control. Pots were keept under greenhouse conditions at 30 + 5 °C in
randomized block design. After 50 days from inoculation the plants were
uprooted and the data on growth and nematode parameters were determined
and recorded. The data were analyzed statistically by the method of
Duncen’s multiple range test (Duncan’s 1955).

Table (1) Analysis of naturally plant extracts

n:tz:;ﬁr;t;:: ¢ Fatty acids* quysaccarides' Vitamines**
axtract Bio booster (A.S.E) Bio crop (Sun) (Soil plus)
Active matter Fatty acids Polysaccarides Ascorbic acid
ormulation Liquid Liquid Liguid
Contents Sulfobetain RIZ, Anoinical |Humic acids Pectinate| Ascorbic acids
Tenside, Sulfobetain and Seaweed species. |and vitamine A
Factacidmonoglycerid- Organic matter and B.
polyglucolether Pine oil Amino acid.
Organic matter Up to 85% e —
PH 6.9 7.8 7.1

* Shieer Holland INT. B.V
™ Holland farming B.V. the incredible Dutch.

Il- Field — experiment:

A heavy infested area with M. javanica was selected to carry out this
field experiment during spring season 2002. The same naturally plant
extracts with different concentrations were added weekly as soil drench two
weeks after planting for three times as well as the nematicide, furadan 10%,
which was added for one time directly before planting. Three microplots were
chosen for each treatment including the check without any addition. Each
microplot includes 30 plants of potato in three row. Four months after
planting, all plants in each microplot were harvested. All the nematode
parameter were recorded for each replicate. The mean of each character was
calculated for each replicate (microplot) and treatment including the check.
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RESULTS

I- Greenhouse experiment:

Three plant extract compounds (fatty acids, polysaccarides, and
vitamins) were evaluated for their efficacy to control M. javanica on potato
plants. Data in table (2) revealed that all the plant extract reduced the
nematode galling on the root system and inhibited the nematode reproduction
as reduced the formation of egg-masses. Among the three plant extracts
tested, vitamins had the highest effect in reducing the nematode galling and
reproduction. The plant extracts which contain fatty acids or polysaccarides
were also effective against the nematode infection but their efficacy in
suppressing number of nematode galls and reproduction was less than that
of the vitamins. The combination of the three plant extracts together had the
equal effect of the single application of vitamins alone, and it was more
effective than the other single or double combinations of fatty acids and
polysaccarides. Nematicide application (Furadan 10% G.) gave the best
control for root-knot nematode infection as reduced the root galling and egg-
masses formation. Data in table (2) also revealed that the effectiveness of
plant extracts was increased as the concentration of the active matter
increased. Table (3 and 4) show plant growth reaction as a result of the plant
extracts addition to the soil. The data revealed that all the plant extracts had a
positive effect on the plant growth of potato. Vitamins had the highest
enhanced effect among the single application treatments, however the
combinations of two or three plant extracts showed more effective than any
single application in increasing plant growth of potato.

Il- Field experiment:

Data in table (5) show results of the field application treatments for
the three plant extracts (fatty acids, polysaccarides, vitamins) to control
M. javanica on potato plants. Data revealed that all the plant extracts had a
positive e ffect in s uppressing r oot gall index and egg-masses formation on
the root system of potato plants. Single application of vitamins gave the
highest reduction of root galling and egg-masses formation under field
conditions. Other single applications and combinations were less effective
than that of the vitamins. Data of the field experiment had s imilar trend to
greenhouse data. Moreover there are no significant differences between the
application of the same material tested either under greenhouse or field
conditions.
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Table (3): Grawth response of potato c.v Diamant infected with M.
Jjavanica as influenced by some plant extracts.

Amount Growth character
Treatments ad:led Shoot fresh wt % incraass Root fresh wt T rr—
% (@ (g)

Fatty acids 1% 40.00A | 97.00 20.00 CD 30.46
Bio booster 2% 37.33 AB 84.00 18.00 DEF 17.41
A.S.E) 3% 35.00 AB 72.15 15.67 EF 2.21
Polysaccaridea, 1% 28.00CD 38.00 16.00 EF 437
Bio crop (Sun) 2% 32.33BC 59.02 17.00 DEF 11.00
3% 35.33 AB 74.00 19.00 CDE 24.00
Vitamine 1% 33.00BC 62.32 14.67 EF -4.30
(Soil plus) 2% 36.00 AB 77.07 16.33 DEF 6.52
3% 39.33A 93.45 21.00C 37.00
Fatty acids,| 1% 33.00 BC 62.32 16.33 EF 6.52
polysaccarides| 2% 36.67 AB 80.37 19.00 CDE 24.00
3% 4133 A 103.29 21.00C 37.00
Fatty acids, 1% 35.00 AB 72.15 21.00C 37.00
polysaccarides| 2% 40.00 A 97.00 22.00 AC 44 .00
and vitamine 3% 41.00 A 103.29 24.00A 57.00
Furadan 10% | 0.25g 33.00 BC 62.32 16.67 DEF 9.00
0.50g 36.00 AB 77.07 19.00 CDE 24.00
1.00g 41.00 A 103.29 20.00 CD 30.46

Check 0 20.33E 15.33 F

Values in a column followed by the same letter(s) are not significantly

according to Duncan’s mult

i-range test.

different (P=0.05)

Table (4): Increment in total plant growth fresh weights of potato
infected with M.javanica and treated with some plant extract

in greenhouse.
Totai fresh weight in (gm.)
Treatments Amount added % shootand root Total % increase

A 1% 60.00 68.25
Fatty acids 2% 5533 55.16
Bio booster (A S.E) 3% 5067 4209
: 1% 44.00 23.39
Polyccaride 2% 49.00 37.41
Bio crop (Sun) 3% 5433 5236
e 1% 47 67 33.68
:‘g‘;l”:ﬂ; A 2% 52.33 46.75
3% 60.33 60.18
1% 4933 38.33
Fatty acids and polyccaride 2% 5567 56.11
3% 62.33 74.79
Fatty acids and polyccaride ;:’f’ 56.00 57.04
and vitamine = 62.00 73.86
3% 65.00 82.28
025g 4967 39.29
Furadan 10% G. 050g 55.00 54 23
1.00g 61.00 71.06

Check 35.66

) (shoot + root)treated - (shoot + root)control

Total % increase = x 100

(shoot + root)control
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DISCUSSION

From the above mentioned data in table (2) and (5), it can be
concluted that the plant extract of vitamins which included ascorbic acid,
pyridoxine and thiamine had the superiority in controlling M. javanica on
potato plants. These results are in accordance with the results obtained by
El-Zawahry and Hamada, 1994 who reported that soaking application of
soybean seeds in Pyridoxine and Thiamine at both 50 and 100 ppm
concentration had a significant reducing effect on nematode development
and build up as measured by root gall index. They explained the physiological
effect of vitamins in plant tissues by the accumulation of soluble
carbohydrate. This increase in soluble carbohydrate may in turn play an
important role in increasing the osmotic pressure of the cytoplasm. This
conclusion is in accordance with the results obtained by Shaddad et al., 1990
who recorded that vitamins enhanced the soluble carbohydrate production.
El-Zawahry and Hamada, 1994 mentioned that vitamins generally had a
stimulatory effect on the accumulation of s oluble and total p rotein in roots,
therfore it may be concluded that the accumulation of soluble components
offers a great promis as one of the major physiological mechanisms of
infection tolerance in test plants. Moreover they mentioned that seed soaking
in ascorbic acid, pyridoxine or thiamine not only alleviated the inhibitory effect
of nematode infection on fresh and dry matter weights of the different organs
but also induced a significant s timulatory e ffect on plant growth. M oreover,
the combination between two or three plant extracts showed more
effectiveness than the single applications in s timulating the plant growth of
potato plants. These data can be explained as a result of the additive effect of
the individual treatments, when applied together in combinations. The effect
of the plant extracts including fatty acids or polysaccarides to reduce
nematode development was also demonstrated in this work. As the
application of such materials can also be effective against nematode infection
on potato plants and may be had a stimulatory effect in increasing the plant
growth. These findings can be explained as a result of the direct toxicity of
the fatty acids for M. javanica as mentoined by many investigators. (EI-Miligy
and Norton., 1973; Sitaramaiah and Pathak., 1979; Alsayed, et al., 1688).

The inhibitory effect of the products during decomposition of the
polysaccarides materials (chitin, cellulose, pectine) are directly toxic to
phytonematodes. Miller, et al. (1968) reported that cellulose amendments were
effective in suppresing, Hetrodera tabacum. The microbial decomposition
products of the p olysaccarides m aterials can also p articipate to reduce the
population of root-knot nematode in the soil. Mankau and Minteer. (1962)
suggested that the NH; produced during the decomposition of a fish
amendment was probably responsible for the decline in root-knot nematodes.
Walker. (1971) found that decomposition of nitrogenous s ubstances during
ammonification and nitrification were probably resposible for the decrease in
nematode populations. These findings was also in accordance with the
results of many investigators [Benhamou et al., 1994; Benhamou and
Theriault., 1992; Culbreath et al., 1985; Godoy et al., 1983; Gupta., 1927,
1988 and 1997; Kokalis — Burelle et al., 1994; Rodriguez — Kabana et al.,
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1983, 1987], who demonstrated that the use of some polysaccarides
materials as organic amendments can cecrease the nematode population.

REFERENCES

Alsayed , AA; S.S. Ahmed and S.A. Montasser., (1988). Effect of some
organic acids on egg hatchability of Meloidogyne incognita and
Rotylenchulus reniformis. Anals of Agric. Sc., Moshtohor, vol. 26(2),
1326-1331.

Banage, W.B. and S.A. Visser., (1965). The effect of some fatty acids and pH
on a soil nematode. Nematologica, 11:255-262

Benhamou, N. and G. Theriault., (1992). Treatment with chitosan enhonces
resistance of tomato plants to the crown and root-rat pathogen
Fusarium oxysporum F. sp. radicis Lycopersici. Physiology and
Molecular plant pathology, 41:33-52.

Benhamou, N.; P.J. Lafontaine and M. Nicole., (1994). Induction of systemic
resistance to Fusarium crown and root-rot in tomato plant by seed
treatment with chitosan. Phytopathology 84:1432-1444.

Culbreath, AK.; R. Rodriguez-Kabana, and G. Morgan-Jones., (1985). The
use of hemicellulosic waste matter for reduction of the phytotoxic
effects of chitin and control of root-knot menatodes. Nematropica
15:49-75.

Dancan, D.B., (1955) Multiple range and F-test Biometric, 11:1-42.

El-Miligy, I.A. and D.C. Norton., (1973). Survival and reproduction of some
nematodes as affected by muck and organic acids. Journal of
Nematology, 5:50-53.

El-Zawahry, A.M. and A.M. Hamada., (1994). The effect of sooking seeds in
ascorbic acid, pyridoxine or thiamine solutions on nematode
(Meloidogyne javanica) infection and on some metabolic processes in
egg plant. Assiut Journal of Agricultural Sciences, vol 25, No. 3, 233-
247.

Godoy, G.; R. Rodriguez-Kabana; R.A. Shelby; and G. Morgan-Jones., 1983.
Chitin amendments for control of Meloidogyne arenaria infested soil. Il.
Effects on microbial populations. Nematropica, 13:63-74.

Gupta, M.C., (1987). Population dynamics of Helicatylinchus spp. in soil
amended with carbonaceous and nitrogenous materials. Indian Journal
of Mycology and plant pathology, 17:(2):189-180.

Gupta, M.C., (1988). Influence of carbonaceous and nitrogenous
amendments on population dynamics of Tylenchus and Criconemoides
in soil.Indian Journal of Nematology, 18:2, 207-211.

Gupta, M.C., (1997). Soil amendments against Xiphinema spp. and
Paratylenchus spp. Indian Journal of Nematology, 27:1, 126-127.
Inskaya, L.I; E.A. Perekhod.; G.I. Chalenko; N.G. Gerasmov E.N.
Romanenko.; S.V. Zinov-eva and O.L. Ozeretskovskava., (2000).
Lipoxygenase activity in plants with induced resistance to disease.

Russian Journal of plant physiology, 47:(4) 449-455.

7444



J. Agric. Sci. Mansoura Univ., 28 (10), October, 2003

Kokalis-Burelle, N.; R. Rodriguez-Kabana; C.F. Weaver and P.S. King.
(1994). Evaluation of powdered pine bark for control of Meloidogyne
arenaria on soybean. Plant and soil, 162:163-168.

Mankau., R. and R.J. Minteer (1962). Reduction in soil populations of the
citrus nematode by the addition of organic materials. Plant Dis. Reptr.
46:375-378.

Miller, P.M.; J.S. Taylor.; and S.E. Wirhein (1968) Effect of cellulosie soil
amendments and fertilizers on Heterodera tobacum. Plant, Dis. Report,
52:441-445.

Patrik, Z.A.; RM. Sayre; and H. Thorpe, (1965). Nematicidal substances
selective for plant-parasitic nematodes in extracts of decomposing rye.
Phytopath, 55:702-704.

Rodriguez-Kabana, R.; G. Godoy.; G. Morgan-Jones; and R.A. Shelby
(1983). The determination of soil chitinase activity : Conditions for
assay and ecological studies. Plant and soil, 164:147-154.

Rodriguez-Kabana, R.; G. Morgan-Jones, and I. Chet., (1987). Boilogical
control of nematodes : soil amendments and microbial antagonists.
Plant and soil, 100:237-247.

Sayre, R.M.; Z.A. Patrick; and H. Thorpe, (1964). Substances toxic to plant-
parasitic nematodes in decomposing plant residue. Phytopath, 54:905.

Sayre, R.M.; Z.A. Patrick and H. Thorpe (1965). Identification of selective
nematicidal component in extracts of plant residues decomposing in
soil. Nematologica, 11:263-268.

Shaddad, M.A.; AFF. Radi.; A.M. Abdel-Rahman.; and M.M. Azooz. (1990).
Response of seeds of Lupinus termis and Vicia faba to the interactive
effect of salinity and ascorbic acid or pyridoxine. Plant and soil.
122:177-183.

Sitaramaiah, K. and K.N. Pathak. (1979). Effect of phenolics and an aromatic
acid on Meloidogyne javanica infecting tomato. Nematologica. 25:281-
287.

Walker, J.R. (1971). Papulation of Pratylenchus penetrans relative
decomposing nitrogenous soil amendments. J. Nematol., 3:43-49.

ol aiad 13 gl ad Aadls, f Anhal) 0L Clalitua) (e Al
coublldl Gl e (Slila e g9 gba)
"6}‘-‘-“&“-‘}‘“"@95#4;‘9 daaa
Ao 00 Sgadd S e -l (3 el &gy dgaa = 13 gladl Gigay aud
A1 sl S pa —Ag gl A2 50 (g 38 pall Jaad) **

e (Slalid —ae Sl S e aleal) A5l Slalito 30 s0liS Jhaa) 5
e LSl i gagla g gl e gl NS 13 e ZailSal (%0 - G sl) Gl By
J8aY) s ;-;—I:\h lealan o Jl ;_-IJ.\B u'.ﬁa:l .3._.,...“, Jial \_‘l_’)h ad U-LLL-_J‘ <Gl
G A8 Clalito BN G ey o gladll SIS5, ) sial oo 2 Gl il Nl e Caada
e JELS G pal g Jiall iy sk iaS o) g Lo el sl mid i 1,800 SH cilialaal
Sl e (LSalila s 9 L) J,"_.,,Ji;i.:u,:t._;.i.si\s.‘,i@um Jumil %y o gl
il 2T S S L el S g e lafia i L 8 ASL ol asan . )
c oS aal {plin. 4y,

7445



