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ABSTRACT

The amino acids; L-alanine, DL-aspartic, L-cysteine, L-glutamic, L-
hydroxyproline, L-phenylalanine and L-proline were evaluated for their efficacy
against the root-knot nematode, Meloidogyne incognita , and in improving growth of
the infected soybean plants. Foliar spray appiications of three concentrations of the
tested amino acids revealed their potent effects on the nematode development and
reproduction. However, variabifity in such effect was, obviously, noticed linking with
properties of the amino acids and the used concentrations. Conclusively, the
nematode final population and its rate of build up were decreased in most amino acid
treatments in comparison to those of the check. Also, significant improvement in

growth parameters of the infecled soybean plants were obtained by most amino acids -

applications. However, no or little adverse effect on growth parameters was noticed.
Hence, it is suggested that amino acids specially L-alanine , L-cysteine, L-glutamic
and L-hydroxyproline at their suitable concentrations may affect directly and/or
indirectly the invaded nematodes by inducing a variety of resistance to the host.
Keywaords: amino acids, Meloidogyne incognita, soybean, resistance.

INTRODUCTION

Improving plant conditions and/or inducing resistance to susceptible
plants by using safe and beneficial chemicals is a required target for
nematode management. Amino acids are one of those materials, which have
been used to realize such goal. Spray application of selective amino acids on
root-knot-infected plants have proved that they could suppress gall formation,
retard nematode development, decrease its reproductive potential, and
improve the plant of infected ( Overman & Woltz, 1962; Krishna Prasad &
Setty, 1974 ; Reddy et af. ,1975 ; Osman & Viglierchio, 1981 ; AlL- Sayed &
Thomason, 1988 ; Kesba, 1999 & 2003 ; Oka et al,, 1999 and Vaitheeswaran
et a/.,2003). Obviously, amino acids do its job either directly and / or indirectly
in plant defense system. Giebel and Krunz ( 1975 ) suggested that some
amino acids have the ability to activate proline hydroxyproline by which
reverse the suscebtible plant to resistant. Roots of tomato plants treated with
beta-amino-n-butyric acid became tess attractive to root-knot nematode, and
physically the roots became harder to be invaded ( Oka et al., 1999). They ,
also, speculated that some specific substances may be produced in roots
inhibiting nematodes or its feeding sites. Also, Oka and Cohen ( 2001 )
referred to such amino acid as an effective resistance inducer. Moreover,
activities of enzymes were more in nematode-infected plants when treated
with the amino acid alanine than in untreated ones ( Vaitheeswaran et al,,
2003).

* A part from the doctoral thesis by the senior author submitted to Faculty of Agriculture ,
Cairo University, Giza, Egypt.
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MATERIALS AND METHODS

The objectives of this study were to determine the effect of selected
amino acids on devetopment and reproduction of Meloidogyne incognita , and
growth of soybean plants under stress of the nematade infection.

Seven amino acids viz, L-alanine , DL-aspartic , L- cystiene , L-
glutamic , L-hydroxyproline , L-phenylalanine ,and L-proline were tested
under greenhouse conditions for their role in suppressing development and
reproduction of M incognita on soybean-plants; and consequently in
improving the host growth. Seeds of soybean cv. Giza 35 were sown in clay
pots 15 cm in diam. filled with steam sterilized sand clay soil ( 2:1, viv ). After
seeds germination, the seedlings were thinned to one plant / pot . The
seedlings were, then, inoculated with 1000 active second stage juveniles of
M. incognita per pot. Solutions of the amino acids were made by dissoiving
the molecular weight of each one in one litre distilled water . Dilutions of the
stock solutions were made to prepare 0.25 ,0.10 and 0.01 M concentrations.
Foliar spray of the materials started just seven days after nematode
inoculation Soil surface of each treated pot was covered with aluminum foil
during spraying to avoid splashing with the sprayed material. All the
treatments as, well as the check were replicated five times, and arranged in a
randomized block design on a clean bench in a greenhouse at 30 + 5¢° ,
receiving water and nutrients as needed. After 60 days from inoculation time,
the plants were harvested and data on plant growth on the basis of fresh
weights of shoots and roots and lengths of shoots and roots were obtained.
Nematode galisfroot , juveniles in soil, developmental stages, eggmasses per
root, and number of eggs / eggmass were counted. Statistical analysis of the
obtained data were carried out using the regular analysis of vanance by
MSTAT version 4.

RESULTS

Spray applications of the tested amino acids on M. incognita -
infected soybean cv. Giza 35 have revealed their potent effects on
development and reproduction of the nematode ( Table, 1). Gall formation, in
most cases, was more or less affected by the amino acid applications.
Although, number of galls was increasingly decreased as concentration
increased ( except in L-glutamic and L- phenylalanine ), it significantly
decreased by the lowest concentration level in case of L-hydroxyproline.
Vanabiiity 1in counts of the nematode in soil was noticed among the
treatments, regardiess, to the concentration level of the amino acids.
However, the lowest concentration level of L-hydroxyproline caused
considerable reduction in the nematode counts. In roots, nematode counts of
the amino acid treatment ,were, mostly, less than those of the check
(Table,1 ). Significant reductions in counts of the nematode developmental
stages in amino acids treatments were noticed in comparison to that of the
check. Such reductions were positively correlated with the acid
concentrations, except in those of L-glutamic and L-phenylalanine. The
highest concentration of DL-aspartic acid achieved the highest reduction,
while the lowest concentration of L-alanine caused the lowest one. Also,
counts of eggmasses were, to some extent, negatively affected by the amino
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acids application. The uppermost effect was obtained by L-alanine and L-
cysteine at the highest and modest concentration levels. However, treatments
of the lowest concentration levels of L-alanine, L-phenylalanine and L-proline
had, relatively, higher counts of eggmasses rather than those of the other
treatments and check. Also, application of the amino acids has reflected on
number of eggs per eggmass. Fecundity of the nematode was affected either
negatively or positively according the tested amino acids. For instance, all
treatments of L-proline had considerable number of eggs /eggmass which
surpassed that of the check. On the other hand , all concentration levels of L-
glutamic acid succeeded to suppress eggs production. The most suppressive
effect was obtained by L-hydroxyprofine at the lowest concentration level .
Accordingly, the nematode final population and its rate of build-up were also
affected. Although, treatments of most amino acids at different concentration
levels had lower rates of build-up than that of the check one, some of which
had similar rates { Table,1 ). L-hydroxyproline at the lowest concentration
level (0.01 M) achieved the lowest rate of build-up (1.6), resembling that
obtained by the highest concentration level of L-alanine (0.25 M).

With regard to soybean growth response, data in table ( 2 } reveal
that most amino acid treatments significantly improved growth parameters of
shoot and root lengths and fresh weights. Percentages of plant biomass
increment were greatly influenced by the amino acid property and
concentration used. Such improvement was more remarkable in root weights
of most treatments than in shoot weight. No obvious proporticnal trend could
be observed between concentrations of the amino acids and growth
parameters. Although highest and lowest concentration levels of L-glutamic
acid gave significant increase in shoot and root weights, negligible or littie
increase were obtained in such parameters by the modest concentration.
Also, lowest concentration level of L-proline markedly increased shoot and
root weights more than other concentration leveis did. Likely, the other amino
acids had more or less effects on growth parameters of soybean, regardless,
to its concentration levels.

DISCUSSION

Evidently, most of the tested amino acids had affected the
development and reproduction of the root-knot nematode M. incognita.
Infecting soyben Such effect may be endogenously processed inducing a
variety of resistance to the susceptible host against the invading pathogen.
Also, amino acids may improve the vigour of the host plant enabting it to
compensate the damage caused by the pathogen or it may behave as a
tolerant host. Significant reductions in root gali numbers in roots of the treated
plants were obtained by most tested amino acids. Reduction in root galling in
different host plants due to application of certain amino acids has, also, been
-reported (Overman & Woltz, 1962, Krishna Prasad & Setty, 1974; Reddy et
al. 1975, Osman & Viglierchio, 1981 ; AL-Sayed & Thomason,1988 ;Oka et
al, 1999 and Vaitheeswaran et al 2003). Likewise, such amino acids
succeeded in decreasing counts of the nematode inside the infected roots.
Cka et al., { 1999 ) specutated that roots of plants treated with amino
acids became less attractive to nematode and harder to be invaded.
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Production of eggmasses and eggs /eggmass was adversely affected by the
tested amino acids, which in turn reflected on the nematode final population
and its build—up. Thus, it seems that such amino acids affect development,
reproduction and fecundity of the nematode. Many assumplions had been
postulated to explain the bio-activity of amino acids when applied to plants.
The most acceptable interpretation was this assumed by Prasad and Webster
( 1967 ) , Evans and Trudgill ( 1971 ) and Sharma and Tiagi ( 1984 ). They
referred that those acids may act as anti- metabolites which block essential
cycles in either plants or in nematodes; and they could interfere with the
supply of nutrients to nematodes, delaying its maturation and build-up.
Activities of enzymes in the host plants may also be generated to induce a
sort of resistance by producing andfor increasing some beneficial
substances.
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