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ABSTRACT

Effect of Na;HPQ4, NaHPQ., K:HPO, and KHzPQ., ascorbic, salicylic and
citric, lysine and thiamin, indol acetic acid, giberllin, and pix, was tested on juvenile(jz)
mortality and reproduction of M. javanica and the growth of sunflower in vitro and
greenhouse. tn vitro, 1,250, 2,500 and 5,000 ppm, of those compounds and Rugby, a
nematicide, showed a positive correiation between concentration and juvenile
mortality. Rugby was the superior with 100% juvenile mortality, followed by citric acid,
92.7%, then ascorbic acid, 78.9%, and pix, 70.5%, while Na;HPO4 and NaHPQ,
gave, 21.2 and 22.6%,j; mortality respectively, at 5,000 ppm.

In greenhouse test, higher shoot dry weights were obtained from the treated
than the non-treated plants with the highest shoot weight from plants treated with indol
acetic acid, 16.57 gm, and the lowest, 10.0 gm, and 6.0 gm, NazHPQ4 and the control
treatments, respectively. At 1,000 ppm the highest shoot dry weight, 19.33 gm, from
plants treated with indol acetic acid or gibberllin and the lowest, 8.67 gm, was
detected with thiamine treated plants. Root dry weights from most treatments did not
differ, significantly, than that from the non-treated plants with highest, 8.0 gm, from
indo! acetic acid at 1,000 ppm and the lowest, 4.0 gm, from lysine at 1,000 ppm or
salicylic acid at 2,000 ppm.. Root weights of the contro! plants ranged from 4 to 5.67
gm

Most treatments reduced reproduction of Mjavanica, where the lowest -
reproductive factor, Rf= Q, was found with. K:HPQ4, KHzPQs, citric acid, gibberellin or
pix treated plants at 1,000 or 2,000 ppm, while ascorbic acid gave a zero Rf at 2,000
but not at 1,000 ppm. The highest Rf values were from plants treated with thiamine,
1.98, or ascorbic acid, 1.88, at 1,000 ppm, and it was 1.69 from thiamine at 2,000
ppm. The Rf values from the non-treated plants ranged from 1.94 and 1.78.
Regarding to chemical analyses a positive relationship between concentration of the
used chemicals and amounts of sugar and phenolic, but not amino acid contents was
observed. Amounis of total sugars ranged from 0.579 {0 4.04 mg/gm while amounts
of reducing sugars were from 0,229 to 1.246 mg/gmThe highest amount of total
phenols, 18.635 mg/gm was found in plants treated with KH2PO4 at 1,000 ppm while
the lowest, 663 mg/gm was from plants treated with NaH.POs at the same
concentration. Amounts of the total amino acids ranged from 0.008 to 0,386 mg/gm
from plants treated with KH,PQ4 at 2,000 ppm or pix at 1,000 ppm, respectively.
Keywords: Mineral salts, organic acids, amino acids, growth regulators, Meloidogyne

Javanica, sunfiower.

INTRODUCTION

Sunflower is an important cil crop in Egypt where its cultivation is
encouraged to overcome the shortage of oil production. Egypt's total
cultivated area of sunflower reached 32,367 feddan (feddan = 4,200 m? in
2004 concentrated in El-Behira, Beni-Suef, Fayoym, Minia and Assiut
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governorates. Sunflower is a subject to infection by severai pathogens that
attack almost ail the parts of the plant, from roots to the flower. Nematode
problems were reported frequently on sunflower and some of those problems
were caused by root-knot nematodes, Meloidogyne spp and reniform
nematode, Rotylenchulus reniformis (Khalil ef al. 2004).

Crop rotation, nematicides and developing nematode-resistant cultivars
are recommended strategies !o control nematode prokblems (Rodriguez-
Kabana et al. 1992). Unfortunately, these strategies are faced with some
constrains that oppose their complete application. Those constrains
motivated investigators to find applicable aiternative strategies for controlling
nematode problems. These strategies include the use of plant extracts and
debris as seil and plant amendments (Nagesh ef a/1997). Aiso, some
growth regulators and resistance inducers were evaluated against some
genera of plant parasitic nematodes (Osman ef al. 1984 and Nandi et arl.
2000).

Some of these substances showed high efficiency in controlling
nematodes, for examples plant debris reduced the reproduction of R
reniformis by 82.91- 86.76% compared to the non-treated control (Khalil ef al.
2004). Another example was the positive effect of the growth regulator
cycocel in reducing the reproduction of Tylenchorhynchus microdorus and
enhancing the growth and oil content of flax (Osman et al. 1984). Mcreover,
some amino acids reduced the reproduction of M. incognita when they were
used in treating, seeds or seedlings of soybean. Also, promising results were
obtained when some amino acids were used with soybean against M.
incognita (Osman and Viglierchic 1981).

Several other investigations focused on the use of some compounds
such as salicylic acid and some salts as inducers of resistance against

“nematodes. Salicylic and jasmonic acids were effective against M. incognita
in tomato when they were used as soil drénch and/or spraying the plants
{Mahgoob and Zaghicoi 2002).

The objective of the present investigation was to evaluate the effect of
some mineral salts, organic acids, amino acids and growth regulators on
reproduction of M. javanica on sunflower. Moreover, the growth of sunflower
and some chemical contents in the healthy and infected plants were also
determined .

MATERIALS AND METHODS

Effect of some mineral saits, organic acids, amino acids and growth
regulators, as the used chemicals, was tested on the mortality of M. javanica
in vitro and on its reproduction, and the growth parameters of sunflower
under greenhouse conditions. The used chemicals were as follows: Mineral
salts: disodium hydrogen orthrophosphate ( Na,HPOj,), sodium dihydrogen
orthrophosphate  (NaH,PQ,), dipotassium  hydrogen  orthrophosphate
(K.HPQ,) and potassium dihydrogen orthrophosphate{KH,PQ,),

Organic acids: ascorbic, salicyfic and citric, Amino acids: lysine and
thiamin, and Growth reguiators: indoi acetic acid, gibberellin, and pix.
Also,Rugby was used as a recommended nematicide.
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Effect of the used chemicals on the mortality of the second stage
juveniles ( j,)of M. javanica in vitro:

Certain amounts from each of the used chemicals were weighted to
create the concentrations of 1,250, 2,500 and 5,000ppm of each of the used
chemicals when added to five mi of double distiled water. The weight for
each concentration was added in eight-ml sterilized glass bottles containing
500 second stage juveniles of M. javanica in five mi double distilled water.
Each treatment was replicated four times and four non-treated bottles,
containing five mi distilled water and 500 second stage juveniles, served as
controi.

After 48 hours one hundred juveniles was examined using a research
microscope where the number of dead or alive juveniles was counted.
Percentage of juvenile mortality was calculated as follows: number of dead
juveniles divided by the total number of examined juveniles (=100 juveniles) x
100.

Effect of soaking sunflower seed in the used chemicals on reproduction
of M. favanica and growth of sunflower in greenhouse:

Seeds of sunflower hybrid. aroflower were soaked for five hours in
1,000 or 2,000 ppm of Na,HPQ,, NaH,PQ,, K;HPQ,, KH,PQ,, ascorbic acid,
salicylic acid, citric acid, indol acetic acid, gibberellin, and pix, lysine or
thiamine. Alsc, Rughy as a recommended nematicide was used as a
separate treatment using the aforementioned concentrations and period of
seed soaking. Each treatment was replicated three times with three pots
planted with seeds soaked in water to serve as control. Each plastic pot, 20-
cm-diam., was filled with autoclaved sandy loam scil, about 2kg, and pianted
with five seeds of sunflower, hybrid aroflower, thinned to three after
germination. Each pot was infested with 1,500 second-stage juveniles. Pots -
were randomly arranged on a greenhouse bench-at 25+2°¢, and watered as -
needed. Forty-five days after soil infestation, the experiment was terminated
and dry root and shoot weights, number of galls per root system and total
count of nematodes per pot were recorded for each treatment. Also, the
reproductive factor (Rf) which is the result of dividing the final count of
nematode by the initial number used in soil infestation. Data were statisticatly
analyzed using the L.S.D technique.

Chemical analyses:
Preparation of root extracts:

A representative samples each of one gram were obtained from fresh
roots of ali treatments at the end of the experiment. Such samples were cut
into small pieces and immediately plunged into 95% boiling ethanol for 10
minutes to kill the tissues. The extraction was then resumed in a soxhelt
apparatus Using 75% ethyl alcohoi as an extractant until the perolate was
colorless, (about 8-10 hrs). Alcoholic extractions were fiitrated and
evaporated to near dryness on mild water bath, 60°C. the dried residue was
re-dissolved in 5 ml of 50% isopropanol. These extracts were then used for
determination of sugars, phenols and amino acids contents as follows:
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Determination of sugars:

Total and reducing sugars were determined spectrophotometerically by
picric acid method described by Thomas and Dutcher (1924). The sugar
contents were calculated as mg glucose/ gm fresh weight of roots. Values
were obtained from a standard curve prepared for glucose. The color density
was recorded by using spectrophotometer in the presence of a biank at wave
fength of 540 nm.

Determination of phenolic compounds:

Phenolic compounds were determined using the colorimetric method of
Folin-Denis reagent described by Sneli and Snell (1953). The color intensity
was recorded using spectrophotometer in the presence of a blank (containing
all reagents without the extracts) at the wave length of 560 nm. The
concentrations of free and total phenols were calculated as mg caticol/gm
fresh weigh. Values were obtained from standard curve constructed for
caticol in an identical way.

Determination of amino acids:

The totat free amino acids were determined as mg leucine/gm fresh
weight by modified colorimetric ninhydrin method that was used by Rason
(1959). The color density was immediately recorded using spectrophotometer
in the presence of a blank at the wavelength 570 nm. Values were cbtained
from standard curve prepared for leucine.

RESULTS

in vitro, concentrations of 1,250, 2,500 and 5,000ppm of each of the
used chemicals were tested for their effect on iuvenile mortality of M
javanica. Data show that all the tested chemicals increased the mortality -
percentage at all concentrations, compared to the non-treated control. Also,
a positive relationship between the concentration and juvenile mortality
percentage was cbserved for all compounds (Table1}. The nematicide Rugby,
at recommended dose, showed a perfect effect as with a 100% of juvenile
mortality at the tested concentrations. Ameong the used chemicals, citric acid
was the most effective that giving 92.7% juvenile mortality then ascorbic acid,
78.9%, and pix, 70.5%, while Na:HPQ, and NaH,PO. were the least
effective, with values of 212 and 22.6%, respectively, (Tablel). At
concentration of 2 500 ppm, ascorbic acid was the most effective, 61.3%,
followed by citric acid, 53.2%, while thiamine, 11.1%, K;HPQC,, 11.4%, and
lysine, 11.6%, were the least,

When the least concentration, 1,250 ppm, was used, ihe highest
percentage of juvenile mertality was obtained with citric acid, 33.4%, ascorbic
acid, 32.2%, and pix, 32.1%, while the lowest values were detected with
thiamine, 5.2%, and K;HPQ,, 7.2%, (Table 1). The juveniie mortality was
100% for rugby and 2.4, 1.9 and 2.2% for the non-treated contrel at 1,250,
2,500, and 5,000ppm, respectively, (Table 1).
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Table 1: Effect of certain mineral salts, organic acids, amino acids and
growth regulators on the mortality of the second stage juveniles

of M. javanica.
Juvenile mortality (%)
Treatment

1,250 ppm 2,500 ppm 5,000 ppm
NazHPC, 10.4 16.3 21.2
NaH,PQ; B4 12.3 2256
K:HPO,4 7.2 11.4 235
KH2PO4 9.4 13.5 256
Ascorbic acid 322 ) 61.3 78.9
Salicylic acid 316 ) 435 68.4
Citric acid 334 53.2 92.7
Lysine 8.4 116 258
Thiamine 52 11.1 16.3
Indol aceti¢ acid 21.5 314 56.8
gibbereliin 253 428 61.2
Pix 321 45.4 705
Rugby 100 100 100
Non-treated (control) 2.2 1.9 2.4
LSD 0.05 1.32 0.35 0.76

in greenhouse, all the tested chemicals increased shoot weights
compared to the non-treated control at the same concentrations of 1,000 and
2,000 ppm. At 1,000 ppm concentration, the highest shoot weights were
detected with gibberellin treated plants, 19.33gm, indol acetic acid, 19.33 gm,
or pix, 17 gm, and the lowest onces were found with thiamine treated plants,
8.67 gm, Na,HPQ,, 9 gm, or salicylic acid, 9 gm, while it was 5 gm. in the
- non-treated plants (Table. 2). When the 2,000 ppm concentration was used,
some treatments gave higher shoot weights and some other treatments gave
lower shoot weights compared to 1,000 ppm showing indefinite trend
regarding to the effect of concentration of the used treatments on the shoot
weights (Tables. 2 and 3). The highest shoot weights were found with indol
acetic acid treated plants, 16.67 gm, citric acid, 15.67 gm, and gibberellin or
pix, 15.33 gm, while the lowest shoot weights 10.0, 11.0 and 11.33 gm were
from plants treated with Na,HPO,, thiamine and Rugby, respectively, {Table.
3). The shoot weight of the non-treated plants was 6.0 gm (Table. 3).
Regarding to root weights, data show that most treatments did not
differ significantly on their effect on root weigh compared to the non-treated
plants (Tables 2 and 3). The highest root weights were from plants treated
with indol acetic acid, 8.0gm and pix, 7.33 gm when they were used at 1,000
ppm, while it was from plants treated with indoi acetic acid, 7.33 gm at 2,000
ppm (Tables 2 and 3). The lowest root weight was 4.0 gm from piants treated
with lysine at 1,000 ppm or salicylic acid at 2,000 ppm, while the root weights
of the non-treated plants 4 and 5.67 gm for 1,000 and 2,000 ppm,
respectively, (Tables 2 and 3).
The numbers of root galls varied significantly among the used
treatments showing a clear negative correlation between the numbers of galls
and the concentration of the used chemicals (Tables 2 and 3). The most

2857



Abdel-Momen, S. M. et al.

effective treatments were K;HPO,, KH,P(Q, and citric acid as the treated
plants showed no galling at 1,000 or 2,000 ppm, while the plants that treated
with gibberellin or pix showed no galling at 2,000 ppm and 3.33 and 2.33,
respectively, when used at 1,000 ppm (Tables 2 and 3). The highest
numbers of galls were in the care of plants treated with thiamine, 246.33,
and ascorbic acid, 244.0 at 1,000 ppm, while they were on planted treated
with thiamine, 43.67, and NaH,PO,, 33.33, at 2,000 ppm (Tables 2 and 3).
The numbers of galls from plants treated with the nematicide Rugby were
28.33 and 11.33 when it was used at 1,000 and 2,000 ppm, respectively,
while they were 211.0 and 171.0 at 1,000 and 2,000 ppm, respectively,
{Tabies 2 and 3).

Table 2: Effect of certain mineral salts, organic acids, amino acids and
growth requlators at 1,000 ppm on the reproduction of M.
Javanica and growth of sunflower

Treatment Shogc;;Wt. Root Wt. gm I:}a%as[::sstpe ir: Rf
NaxHPQO,4 9.00 4.33 54.33 0.77
NaH;PO4 9.67 4.33 83.67 1.12
K:HPQ4 11.00 4.33 0.00 0.00
KH:PCa 11.67 5.67 0.00 G.00
Ascorbic acid 13.00 5.67 244 0C 1.88
Salicylic acid 9.00 4.67 119.00 1.44
Citric acid 16.33 6.00 0.00 0.00
Lysine 1067 4.00 54 67 0.66
Thiamine 8.67 5.00 248.33 1.98
Indol acetic acid 19.33 8.00 23.33 0.28
Gibberellin 12.33 .6.33 333 0.00
Pix 17.00 7.33 233 0.00
Rugby 15.33 6.00 28.33 0.72
Non-treated {control) 5.00 4.00 211.00 194
LSD 0.05 222 1.77 87.00 0.44

Reproduction of M. javanica was recorded as the reproductive factor
which is final nematode count, eggs, juveniles and developmental stages, per
oot divided by the initial population (Pf/Pi). Data show that most treatments
were effective in reducing reproduction of M. javanica on the rocts of
sunflower with a negative correlation between the used concentrations and
the values of Rf. A zero Rf was observed when plants were treated with
either of the two concentrations of K;HPO,, KH.PQ,, citric acid, gibberellin
and pix, while ascorbic acid gave a zero Rf at 2,000 ppm but not at 1,000
ppm {Tables 2 and 3). The highest Rf values were from plants treated with
thiamine, 1.98, and ascerbic acid, 1.88, at 1,000 ppm, while it was from
plants freated with thiamine at 2,000 ppm. The Rf values from the non-treated
plants were 1.94 and 1.78 at 1,000 and 2,000 ppm, respectively, (Tables 2
and 3).
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Table. 3: Effect of certain mineral salts, organic acids, amino acids and
growth regulators at 2,000 ppm on the reproduction of M.
Jjavanica and growth of sunflower

Treatment ShO;;Wt‘ Root Wt. gm ::,.og:a:;ss& eﬂ: Rf
Na HPO, 10.C0 533 26.00 0.59
NaH:PQ, 11.67 5.00 33.33 0.64
KzHPQ, 11.67 567 0.00 0.00
KHzPO4 13.67 5687 0.00 0.00
Ascorbic acid 13.00 5.00 12.67 0.00
Salicylic acid 11.67 4.00 17.00 0.11
Citric acid 15.67 6.00 0.co 0.00
Lysine 13.00 533 11.33 0.16
Thiamine 11.00 5.00 43.67 1.69
Indol acetic acid 16.87 7.33 4.00 0.01
Gibberellin 15.33 5.67 0.00 0.00
Pix 15.33 4.67 0.00 0.00
Rugby 11.33 433 11.33 0.07
Non-treated {control) 6.00 5.67 171.00 1.78
LSD 0.05 2.61 1.34 27.74 0.24

Effect of the tested chemicals cn the phenolic, sugar and total amino
acids was determined. Regarding to the sugars content. the obtained data
show a positive correlation between the amounts of total or reducing sugars
and the concentration of the used compounds (Table 4). Amounts of total
sugars ranged from 0.579 mg/gm for plants treated with pix at 1,000 ppm to
4.04 mg/gm for plant treated with citric acid at 2,000 ppm while amounts of
reducing sugars were ranged between 0.229 to 1.246 mg/gm for plants
treated with KH,PO, at 100C ppm or K;HPO4 at 1.000 ppm, respeciively,
{Table 4).

Amounts of tetal phenols increased by increasing the concentration of
the used chemicals, except for K.HPO, treatment that showed an opposite
trend, while amounts of free phencls did not show certain trend with regard to
the concentration of the used compounds. The highest amount of total
phenols, 18.635 mg/gm, was found in plants treated with KH,PO,4 at 1,000
ppm while the lowest, 6.630 mg/gm, was from piants treated with NaH,PQ, at
the same concentration. Amounts of total phenols in plants treated with the
nematicide Rugby were 11.02 and 10.66 mg/gm, when it was used at 1,000
and

2,000 ppm, respectively, while it was 11.67 mg/gm from non-treated
plants (Table 4). The highest amount of free phenols, 15.82 mg/gm, was from
plants treated with K;HPO, at 1,000 ppm whie the lowest, 1.430 mg/gm, was
from plants treated with lysine at the same concentration. Also, amounts of
free phencls were 8.050 and 8.577 mg/gm when plants were treated with
Rugby at 1,000 and 2,000 ppm, respectively, while it was 3.890 mg/gm in the
non-treated plants (Table 4).
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Table 4. Effect of certain mineral salts, organic acids, amino acids and
growth regulators at 1,000 and 2,000 ppm on some chemical
components of sunflower, hybrid arflower.

Concentration (mg/g)

. Total
Total Reducin Total Free b
Treatment sugars sugarsg phenols phenols aa':i'é’:
Na:MPO4-a 1.483 0.308 12.150 3.020 0.149
Na:HPObh 2.036 0.415 8.610 4110 0.068
NaHiPO,-a 1.356 0.345 6.630 2310 0.186
NaHz2PQ b 2123 0.396 8.030 5.220 0.091
K:HPOq4-a 1.920 1.246 16480 15820 0.111
K2HPO4-b 2.595 0.317 16,553 12.753 0.055
KH,POQ,4-a 1.206 0.229 18.635 7.920 0.030
KHzPO.-b 1.556 0.301 18.267 7.426 0.008
Ascorbic-a 1.492 0.310 14.90 3.140 0.158
Ascorbic-b 2127 0.405 915 3.900 0.075
Salicylic-a 1.429 0.389 9.013 2.520 0.177
Salicylic-b 2214 0.413 8.756 6.370 0.113
Citric-a 2.401 0.283 10.345 6.230 0.166
Citric-b 4,040 0.385 9.727 9.008 0.071
Lysine-a 2.413 0.444 13.47 1.430 0.072
Lysine-b 2,754 0.579 8.43 2.180 0.052
Thiamine-a 1.587 0413 10.59 4.946 0.202
Thiamine-b 2.183 0.452 9.87 7.865 0.065
[AA-a 1.770 0.349 10.135 1.900 0.117
IAA-b 2.151 0.405 10.04 7.426 0.037
Gibberellin-a 1.080 0.384 10.927 2.430 0.123
Gibberellind ' 2.031 0.563 10.88 3.834 0.043
Pix-a . - 0.579 0.333 12.091 . B8.683 0.388
Pix-b 1.848 0.484 13.243 8.041 0.137
Rugbby-a 0.809 0.00 11.02 8.050 0.435
Rugbby-b 1.833 0.00 10.66 8.577 G.278
Non-treated (control) 1.516 0.325 1167 3.890 0.007
a: 1,000ppm
b: 2,000ppm

Unlike sugar and total phenols contents, total amino acids amounts
were decreased by increasing the concentration of the used compounds
(Table 4). The highest amount of total amino acids, 0.386 mg/gm, was
determined with pix treated plants at 1,000 ppm while the lowest, 0.008
mg/gm, was in plants treated with KH,PO, at 2,000 ppm (Table 4). Amounts
of total amino acids from plants treated with the Rugby were 0.435 and 0.278
mg/gm at 1,000 and 2,000 ppm, respectively, while it was 0.007 mg/gm from
the non-treated plants {Table 4).

DISCUSSION

The nematoxic effect of some of the used chemicals was tested under
in vitro and greenhouse conditions is an approach for a safe strategy to
minimize nematode problems. As a preliminary test, three concentrations of
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the used chemicals caused mortality of the second stage juveniles proving
different degrees of nematicidal effect in vitro. This result confirms similar
results of some of the used chemicals on tomato (Ali, 2004). The positive
refationship between the used concentrations and juvenile mertality was an
indicator to use those chemicals in greenhouse at higher rates with M.
favanica than those were used with other nematode genera (Osman el al.
1984). This positive relationship could be attributed to the increase of the
active ingredient that has the nematoxic effect by increasing the
concentration.

In greenhouse experiments, all the used chemicals increased shoot
weights while their effect on root weights was fluctuated compared to the
non-treated contrcl. The increase of these twa growth parameters could be
due to that some of the used treatments are growth promoters {(gibberellin,
indol acetic acid and pix) and others are sources for autritional elements such
as phosphorus, potassium and sodium. Ascorbic, salicylic and citric acids
may have direct or indirect role in this respect. Our results disagree with
those published by Al-Sayed and Montasser {1986) who reported a negative
effect of ascorbic acid on the growth of tomate. This could be due to we used
different concentrations and host plants which may respond differently to the
used chemicals. On the other hand, roct weights from most treatments did
not differ significantly than that from the non-treated control. This could be
explained as the roots are the infection court of M. javanica so that most
nutrients were depleted and the used treatment did not find the suitable
medium tc act properly with plant cells.

Most of the tested chemicals reduced reproduction of the M. javanica
on sunflower proving their potentiality in controlling this serious pest. This
effect against M. javanica could be attributed to the role of the used
compeunds in inducticn of plant resistance as reported in several studies
{Zinovieva et al. 1995 and 1898). Since some of the used chemicals are.
growth regulaters they may enhance some metabolic cycles and pathways
that cause accumulation of some metabolites that resist pathogenic
organisms. Since lysine reduced nematode reproduction while thiamine did
not, one may conclude that they have different roles against M. javanica
although both of them are amino acids. This kind of specification could be
due to the difference in their chemical construction that could be responsible
for electing resistance against M. javanica.

The increase in sugars by increasing the concentration of the used
chemicals could be due to enhancing the metabolism and accumulation of
metabelites that contain sugars. Ancther possibility is that the increase of
concentration gave higher nematode suppression and consequently less
consumngtion of nutrient including sugars.

The increased of free phenols by increasing the concentrations of the
applied compounds could be attributed to the increase of the plant defense
against the invading nematode. Our results confirm this as most treatments
that gave low Rf values had high leveis of free phencls and this is attributed
to the fact that phenclic compounds play appositive role against plant
pathogens {Mahgaoob and Zaghlool 20G2)
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The decrease in the total amino acids by increasing concentrations of
the used compounds could be atiributed o lower infection and consequently
lower replenish of proteins from the plant cell that adjacent to the infected
ones (Nandi et al. 2003)

QOur results give an approach to control M. javanica in sunflower using
compounds that are safer than nematicides. These resuits should be
considered when designing an integrated pest management program for root-
knot nematodes or other nematode pathogens in sunflowers and other crops.

REFERENCES

Ali, A AM. 2004. Pathological studies on relationship between some soil-
borne fungi and root-knot nematodes on tomato. M. Sc. Thesis, Cairo
Univ. 124

Al-Sayed, A.A. and S.A. Montasser. 1986. The role of ascorbic and glutamic
acids in controlling the root knot nematode Meloidogyne javanica.
Egypt. J. Phytopathol. 18 (2): 143-148.

Khalit, A.E.M.; S.M. Abdel-Momen and Hanaa S.Zawam. 2004. Integrated
controi of the reniform nematode Rotylechulus reniformis on sunflower.
J. Agric. Sci. Mansoura Univ., 29 (1): 425-432

Mahgoob, A.E.A and S A M. Zaghlool. 2002. Effect of salicylic and jasmonic
acids on the response of tomato plants to root knot nematode,
Meloidogyne incognita, infection. Ann. Agric. Sci. Cairo 47 (3): 1107-
1113.

Nagesh, M.; P.P. Reddy and M. S. Rao. 1997. Integrated management of
Meloidogyne incognita on tuberose using Paecilomyces filacinus in
combination with piant extracts.Nematologia Mediterranean, 25(1):3-7.

~Nandi, B.; N.C. Sukul and S.P.5. Babu. 2000. Exogenous salicylic acid

" reduces Meloidogyne incognita infestalion of tomato. Journal of
Allelopathy 7(2):285-288.

Nandi, B.; N.C. Sukul, N. Banerjee; S. Suengupta; B. Das and S.P.S. Babu.
2003. Induction of pathogenesis related protein by salicylic acid and
resistance to root knot nematode in tomato. Indian J. Nematol., 33 {2):
111-115.

Osman, A.A. and D.R. Viglierchio. 1981. Meloidogyne incognita development
on soybean treated with selected amino acids by aiternate methods.
Rev. Nematol. 4 (1): 172-174.

Osman, Hamida. A.; Faika H. Koura and Raga O. Osman. 1984. Infleunce of
two growth regulators on growth and oil content of flax and the
reproduction of Tylenchorhynchus microdorus. Egypt. J. Phytopathol.
16 (1-2): 85-90. _

Rason, E.L. 1959. Modern methods of plant analysis, “non volatile Mono-, Di-
and Tricarboxylic acids " Cd. Peak, K and M.C. Tracely, pp. 539-582.

Rodriguez-Kabana, R.; J. Pinochet, D. G. Robertson and L. Weils. 1892,
Crop rotation studies with velvetbean({Mucuna deeringiana) for the
management of Meloidogyne spp. J. Nematol. (Suppl.) (24). 662-668

Snell, £.D. and C.T. Snell. 1953. Colorimetric Methods of Analysis. Vol. 3 Van
Nostrand Company, New York, 606pp.

2862



J. Agric. Sci. Mansoura Univ., 30 (5}, may, 2005

Thomas, W. and R.D.Dutcher. 1924. Picric acid method for carbohydrate. J.
Am. Chem. Soc. 45: 1662-1669.
Zinovieva,S.V.;0.L. Ozeretskovskaya; L.1. llinskaya; N.I. Vasyukova and Z.V.
Udalova. 1895. Biogenic elicitors {arachidonic acid) induced resistance
in tomato to Meloidogyne incognita. Russ.J Nematol.,3(1): 65-67.
Zinovieva, S.V.; N.I. Vasyukova; LI llinskaya; and O.L. Ozeretskovskaya.
1998, Resistance of tomato plants to root-knot nematode Meloidogyne
incognita induced by arachidonic acid and methyl jasmonate. Doklady
Biclogical Science 363 (1-6): 587-589.
Ay Al Galaalll g Ay pall Gabaal) 5 Aganadl Z3AY Gy 0
s el A (W £ oaill) jadadt et lagilad o el Clalii o
i)
Jold Laaa dawdh i —al 3 ph i pLb — Galpall 28 daaa e
ouadl = A, Gsadl 38 e = Ll Lad al &gy g
5 (A 5 LAY ol y 0 g el b gF) Asiteall LYY mey i i 3 a5
SISy (e 5 ) R alea) g (2l il 5 ey Sl L) Dy oW al )
Caad G ghall el 1 Gles Sy Dige o (LSl p el 5 el dlmad SVl s ) ol .
Sl o la 55 oy R pall Cigh Zind eadl) s gai g la RS SIS 5 el iy
Cidiadl  Aabal Geedl Sl Sl siad (Al sleal —Y gid- 2y S s sl
N I R R = TP IS
;m;_ti_,;ﬂup %Y v Ul 3eliS S A\)lMJajj‘uﬁﬁ‘\ Lige At g g talt
U8 Dihel g (%Y ,0) Sl el Lay (%YAL8) o SV maea Bs (%Y, V) G s
sl e o ye Mgl e %YYL YT SN Lol g geall Slig e
(_,L‘.nl.g..nb Jraatall il Cada g Ay geall gl Gt
Slcli.\,\&..m:dﬁ@i_)__‘\huj&d ol A&loﬂ;jlty;ddb_ﬂd_/y‘ S =Y
ol e AWV A 5l el s cad it (paiily dlbaall il J_J( —n 13,77
T T FORR B L P Y A X P IR S-S . PV s P 2 PO
00 aie LOUAD &gt peal) Sl b Aldaad SO 8 e Ve 3 aul Sl 3.\.)!1; RN
mb;all).apu_au.uod(,_-.ur:. O gt Blan ol SeaTea
Zua Aldaall e 3 lgie Cobead e e 33galall CLAD 3 S piad g aliag 4 T -y
RISV T Y P ) Lelfh s st liad Jyaly Aleeall il 3 (adfadel s
OV Eledl AL s VOFT Wahel S Ll Spdadl e e Ve S5 e o udl
;,;}\)33;”._.141‘_‘__5;_');_.\'-‘- 55 e huldy Al Al 6 an £ LG wld ._L’.x...w
4.14\:*1\_).1; "'Lul'r_’j;:_o v Jr‘“ Y
Adaall AN 3 (o = 0D Jame ) Ll K Zun 10 gilegill G OOl e o 15 -
o S G Lgaladid vie St 5 o adl g o Rl paes 5 BN Badal) o el i
ol Ao Yoo 4.
CPPY- OV RS FEECEW R YW VLR € PCHE S TGS T, U P PR VR
e Rl S A gl 3 Bt b Ry G S 5Ny iy S
Aol jgda aa fanle N TEY L YYAL e i gl B lay ala e faaled, 8 eV
S Y it el od Ausa¥) oo ol i d Laladt il obael 5 80l iy Sl
D o [l LT S Gy bl e da Ve B S (st g fpade YATTR)
A 0 Al S e alaat sie Zplall g0 peall il iy I Ldeal) 2GS
i e faade CAT A O e B Bl ales ) i oyl 5

2363





