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ABSTRACT

A survey of the cultivated rice area of seven Egyptian rice cultivars i.e, Sakha
101,102,Gizal171,177,178, Yasmin and Reih¢ grown in northeastern Nile Delta region,
especially Dakahlia governorate revealed the presence of nine nematode genera i.e,
Aphelenchoides, Helicotylenchus, Heterodera,Hirschmanniella, Meloidogyne,
Pratylenchus, Trichodorus, Tylenchorhynchus and Tylenchus. Whereas, five of these
nematodegenera i.e. Hirschmannnielia, Meloidogyne , Trichodorus, Tylenchorhynchus
and Tylenchus were only recorded in the rhizosphere of rice plants cv. Giza 178 and
Sakha101grown in Damietta governorate. Hirschmanniila was the prevailing
nematode genus as it was found in association with the rhizosphere of the seven rice
cultivars surveyed, whereas, Aphelenchoides was only in the rhizosphere of rice plant
cv.Sakha 101,102, Giza 178 and 171and was not detected from soil samples of
Damietta governorate.

The population density of Hirschmanniella cryzae increased throughout the
rice plants cv. Sakha 101 growing seasons of 2002 and 2003 during wheat-rice —
barseem-rice-wheat cropping sequence.lt was found in greater numbers between
August and October than in other months due to the pre-flowering and flowering
stages in August and September, respectively.

Hirschmanniella cryzae population was very low in the studied area previously planted
with barseem in comparison with that when planted with wheat.

With respect to H. oryzae management on rice plant cv. Sakha 103 during the
rice growing season 2003 with four chemical pesticides i.e. Malathion 57% EC,
Dimethoate 40% EC. Carbo-EINasr 10% G and Cartan 10% G as well as two plant
extracts i.e. Vinca rosea and Datura stramonium, results revealed that all tested
pesticideS obviously reduced the population of H. oryzae infesting soil of rice plants.
Among the materials tested, Cartan 10% G (broadcasting), achieved the highest
percentage of nematode reduction with value of 65.4%, followed by V. rosea (foliar
spray) with value of 59.6%, whereas Carbo El-Nasr (broadcasting) gave the least
value of nematode reduction {39.4%) when compared with the untreated plots,
respectively.

Keywords:Nematode fauna, rice cultivations, Population dynamics of
Hirschmannielfa oryzae, cropping sequence management,chemical
pesticides, Plant extracts, Vinca rosea and Datura stramonium.

INTRODUCTION

Rice, Oryza sativa L. is the main food of more than two billion people,
predominately in Asia, where, more than 90% of the world's rice grown and
consumed (Bridge et a/., 1990). Rice cultivation in Egypt reached 1.1 million
feddan in 2003, 80% of them is by transplanted seedlings, while the rest 20%
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is by direct seeding.More than 1/3 of the Egyplian rice area is cultivated in
Dakahlia and Damietta governorates where they are located at the
Northeastern of the Nile-Delta region.Productivity of rice in Egypt is 6.175
million tons as the productivity average is 4.09 tons per feddan according to
report published by Badawi et al. (2004).

Worldwide, rice yield losses due to plant parasitic nematodes are
estimated at 10% (Sasser and Freckman, 1987). Major nematode pests of
rice were recorded to be Aphelenchoides besseyi, Criconemella oncensis,
Ditylenchus angustus, Heterodera spp. Hirschmanniella spp..Hoplolaimus
indicus,Meloidogynespp,Paralongidorusspp.,Pratylenchus
spp., Tylenchorhynchus spp. and Xiphinema ifacolum (Yossif, 1985 and
Bridge et al., 1990).

In Egypt, Yossif (1985) reported that when the nematicide carbofuran
was applied at the rates of 0.9, 0.6 and 0.3 kg.a.i./ feddan in soil area infested
with H, oryzae before soil wet levelling for transplanting rice seedlings cv.
Reiho, it improved plant growth and increased rice grain yield at 0.9 kg a.i./
feddan only, whereas application after soil wet levelling,a significant increase
in rice grain yield was obtained from treatments receiving any of the
nematicide rates tested over that of the untreated check.

in India, Dwivedi and Upadhyay (2000) reported that the population
of Holoplaimus spp., Helicotylenchus indicus, Tylenchorhynchus, vulgaris,
Longidorus spp., Bashiria graminophila and Hirschmanniella oryzae were
commonly associated with rice-wheat cropping system, which occupies the
major cultivated area. In addition they also added that application of farmyard
manure and phosphorus deficiency in soil increases the population density of
H. oryzae.

The purpose of the present work was (1) to assess the nematode
fauna through surveying them in the cultivated rice area within certain
counties of Dakahlia and Damietta governorates, (2) to study the seasonal
fluctuations of the rice root nematode, Hirschmanniella oryzae on rice cv.
Sakha 101 at one location during crop rotation and (3) to determine the
influence of certain chemical pesticides i.e. Malathion, Dimethoate, Cartan,
Carbo El-Nasr as well as two plant extracts i.e. datura and periwinkle on
controlling H. oryzae on rice cv. Sakha 103 under field conditions during the
growing season of 2003.

MATERIALS AND METHODS

A- Nematode assay:

652 composite soil samples from the rhizosphere of rice plants were
collected during the growing seasons of 2002 and 2003. These samples
represented a total of seven Egyptian rice cultivars, i.e. Sakha 101, 102, Giza
171,177,178, Yasmin and Reiho,grown in eight counties of Dakahlia
governorate (Aga, Mansoura, Talkha, Simbellawian, Temi-El-Amdeed,
Dekerness, Belkas and Manzala), whereas, the rice cultivars of Giza 78 and
Sakha 101 were grown in two counties i.e. Faraskor and Zarka of Damietta
governorate.. Each sample was kept separately in a plastic bag, refrigerated
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at 4°C and then processed for nematode recovery. Separation of nematodes
from soil was accomplished by sieving and modified Baermann-pan
technique (Goodey,1957). Recovered nematodes were killed by pouring an
equal volume of boiled water to the suspension and then fixed in formaline-
acetic acid. ldentification of nematode genera in repeated aliquots (1 ml
each) in each soil sample was based on the morphological characters of the
adult and larval forms according to Goodey (1963) and Mai and Lyon (1975).
The Hawksely counting slide was used for determining the number of each
genus and recorded. Identification of Hirschmanniella species was
accomplished through the examination of 10 females and 8 males temporary
mounted. The key of Luc and Goodey (1964) was consulted.

B- Population dynamics of Hirschmanniella oryzae:

The population densities of H. oryzae were monitored in the wheat
{Triticum aestivumm) -rice- (Oryza saliva} and then Barseem (Trifolium
alexandrinum) -rice- wheat cropping system that was carried out at the same
location of Shubrakeballa village, Simbellawian county, Dakahiia governorate
during the rice (cv.Sakha 101) growing seasons of 2002 and 2003,
respectively. Three soil samples were monthly collected between 15 June
2002 till 15 February 2003 and then from 15 June 2003 till 15 February 2004,
These soil samples of about 500 gm in plastic bag each sent to the
Nematology Laboratory, kept in the refrigerator at 4°C unti nematode
extraction. Nematode extraction of each soil sample with a volume of (250
gm} was done by sieving and modified Baermann-pan technique (Goodey
1957). The Hawksely counting slide was used for determining the number of
H. oryzae and recording the average of each month.

C- Management of H. oryzae infesting rice plants under field conditions:

To determine the influence of certain pesticides i.e. Malathion 57%
EC cheminova, 0,0-dimethyl-S-(1,2-dicarbethoxy) ethyl phosphorodithioate;
Carbo El-Nasr 10% G,2,3-dihydro-2,2-dihydro-2,2-dimethyl benzofural-7-
methyl Carbonate; Dimethoate 40% [0,0-dimethyl-S-(methyt-carbamoyl)]
methyl phosphorodithiate; Cartan 10% (Local); Methyl N'.N'-dimethyl-N-
[{methyl carbamoyl} Oxyl]-1- thiooxamimidate as well as two aqueous leaf
extracts of periwinkle, Vinca rosea and datura, Datura stramonium (that were
prepared according to Khalil, 1996) to control H. oryzae, an area of 210 m? of
land was chosen at Shubrakeballa village, Simbellawian county,south
Dakahlia of Northeastern Nile Delta region to carry out this experiment. The
chosen area was divided into seven plots with thirty square meters for each.
Each plot served as a treatment with three replicates of 10 m? each. After
thirty days from sowing rice cv.Sakha 103 seeds,seedlings were transplanted

into the previous mentioned areawhich was prepared according to the

procedure of rice cultivation under the Egyptian conditions. Ten days later,
pesticidal applications as well as aqueous leaf extracts tested were added.
Treatments were as follows: 1) Malathion §7% EC, 2) Carbo El-Nasr 10% G,
3) Dimethoate 40% EC, 4) Cartan 10% G {Local), 5) Vinca rosea, 8) Dalura
stramonium and 7) Without any chemical or plant products.

1137



El-Sherif, A.G. et al.

Malathion or dimethoate was separately added as spray at the rate of
5 milL or 2.5 mi/Ureplicate, respectively. Each of Carbo-El-Nasr or Cartan
(Local) was introduced at the rate of 21, 28 gm. per replicate, whereas each
aqueous leaf extract of perwinkle or datura at 50% was tested as spray at the
rate of 12.5 ml/Ureplicate. Each treatment was replicated three times.

Two weeks later, NPK fertilizer was added at the recommended
rate/replicate At the beginning of the experiment after preparing this area for
transplanting rice seedlings, the initial population of H. oryzae in three soil
samples with 250 gm. each was determined by sieving and Baermann-pan
technique (Goodey, 1957) and the average nematode number was then
recorded to be 300 individuals/250 gm soil.

After twenty days from transplanting rice seedlings into the location,
one soil sample with 250 gm each/replicate treatment was weekly collected in
plastic bag between August 18% and September 17T, 2003,sent to the
Nematology Laboratory and kept in a refrigerator at 4°C for nematode
extraction. Nematode extraction was carried out by sieving and Baermann-
pan technigue and the average number of H. oryzae was determined and
recorded.

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

RESULTS

Data in Table (1) recorded the presence of nine genera of plant
parasitic nematodes in soil samples collected from the rhizosphere of seven
rice cultivars i.e. Sakha 101,102, Giza 178, 177, 171, Yasmin and Reiho
grown in Dakahlia and Damietta governorates during the seasons of 2002
and 2003. These nematode genera were Aphelenchoides, Helicotylenchus,
Heterodera (J;).Hirschmanniella, Meloidogyne (Jz),Pralylenchus, Trichodorus,
Tylenchorhynchus and Tylenchus. 497 soil samples selected from Dakahlia
governorate revealed the presence of the nine nematode genera in the
surveyed counties of rice fields.Hirschmanniella and Aphelenchoides seemed
to be the most prevailing rice pests as they occurred at rates of 240 and 111
times with percent occurrence of 48.29% and 22.33%, respectively. The
nematode genera, Tylenchorhynchus and Tylenchus showed moderate
distribution as they occurred at rates of 39 and 47 times with percent
occurrence of 7.85% and 946 %, respectively. Whereas, the genera
Pratylenchus, Trichodorus, Meloidogyne(J,), Heterodera(J;)and
Helicotylenchus were less common as they occurred at 11, 8, 6, 5§ and 2
times with percent frequency of occurrence of 2.21%, 1.61%, 1.21%, 1.01%
and 0.40%, respectively.

It was also evident from data presented in Table (1) that
Simbellawian county encountered the largest number of nematode genera (7)
followed by Aga (6), Belkas (6) and Manzala (5).The rice root nematode,
Hirschmanniella was recorded from all soil samples examined and ranked
first in Temi-El-Amdeed county at rate of 147 times with an average of 564.1
individuals per 250 gm. soil foliowed by Simbellawian county at the rate of 47
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times with an average of 256 individuals per 250 gm soll, while its population
density per 250 gm soil reached the highest number in Manzala county (670)
at the frequency of occurrence amounted to 9 times. In Mansoura county,
Hirschmanniefla, Tylenchorhynchus and Pratylenchus were the most
common at rate of 6, 5 and 1 times with an average of 345, 75 and 100
individuals per 250 gm. soil, respectively. Aphelenchoides was only recovered
from soil of three out of eight counties of Dakahlia governorate i.e. Temi-El-
Amdeed, Simbellawian and Aga at the rate of 81, 20 and 8 times with an
average of 4625, 304 and 76.4 individuals/250 gm soil, respectively.
Heterodera (J,), Meloidogyne (J;) and Trichodorus were present in two
counties, whereas Helicotylenchus was detected in one county.

Concerning Damietta governorate, five nematode genera were
observed in the collected soil samples (155) the rice root nematode,
Hirschmanniella and Tylenchorhynchus seemed to be the maost prevailing
pests as they occurred at the rate of 80 and 55 times with percentages of
51.61% and 35.48%, respectively, the nematode genera, Meloidogyne (J;)
and Trichodorus showed moderate distribution as they occurred at the rate of
20 and 25 times with percentage of 12.90% and 16.13% respectively. The
nematode genera, Hirschmanniella, Trichodorus, Tylenchorhynchus and
Tylenchus seemed to be the prevailing pests in Faraskor county and
occurred at the rate of 40, 25, 30 and 30 times with an average of 62.6, 75,
75 and 70 individuals per 250 gm soil respectively, whereas in Zarka county,
the genera Hirschmanniefla, Meloidogyne and Tylenchorhynchus were the
most prevalent at rates of 40, 20 and 25 times with an average of 200, 10,
100 individuals per 250 gm. soil, respectively.

In Damietta governorate, the nematode genera, Hirschmanniella, and
Tylenchorhynchus were recorded from the scil of the two counties tested
whereas, Meloidogyne, Trichodorus and Tylenchus were found in soil of one
county.Furthermore, the nematode genera, Aphelenchoides, Helicotylenchus,
Heterodera and FPratylenchus were not found in the soil of Damietta
governorate.

Among rice cultivars surveyed, Sakha 101, Giza 178 and Giza 171
cultivars encountered the largest number of nematode genera, 8, 8 and 7
respectively {Table 2). However, Sakha 102 and Giza 177 cultivars ranked
the second in the number of nematode genera 3 each while Yasmin and
Reiho cultivars encountered one genus only. Data also revealed that the
highest densities of nematode individuals per 250 gm. soil average 517.0,
486.0, 422.4, 381.0, 356.0 and 250.0 for Hirschmanniella spp. in the
rhizosphere of Giza 171, Reiho, Giza 177, Sakha 101, Giza178 and Sakha
102 cultivars, respectively. Furthermore, an average of 200.0, 174.0, 108.3
and 46.0 individuais per 250 gm soil were recorded for the white-tip rice
nematode, Aphelenchoides spp. in the rhizosphere of Sakha 102, Giza 178,
- Sakha 101 and Giza 171 which occurred at rates of 2, 13, 4 and 11 times,
respectively. Hirschmanniella spp. was recorded from soil of the seven rice
cultivars surveyed, whereas, Heterodera and Pratylenchus were only
discovered on three rice cultivars i.e. Sakha 101, Giza 178 and 171,
Moreover, Trichodorus was detected from soil of Sakha 101, Giza 178, 177
and 171 rice cultivars, otherwise Tylenchorhynchus was recorded in the
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rhizosphére of only one rice cuitivar, Sakha 101. Moreover,
Tylenchus which is considered to be suspected plant parasitic nematode
genus was recorded in the rhizosphere of five rice cultivars i.e. Sakha 101,
102, Giza 178, 177 and 171 at the total rate of 61 times with total percentage
occurrence of 9.36%.

The temperal variation in population densities of H. oryzae was
studied through rice growing season of 2002 and 2003 during crop rotation of
wheat-rice 2002-Barseem - rice 2003 then wheat 2003/2004 as shown in
Figure {1).The population of the rice root nematode, H. oryzae increased
during the rice season of 2002 and 2003. 1t was found in greater numbers in
August and October than in other monthes due to the pre-flowering and
flowering stages in August and September, respectively.

The increase in nematode population on wheat was less than on rice.
Lower population density of H. oryzae on wheat perhaps indicates that the
ecological conditions prevailing under the rice crop were more conducive for
reproduction of this nematode. On the other hand, the nematode population
density was very low in the field previously planted with barseem (February
2003) in comparison with that planted with wheat (February 2004).

Data in Table (3) show the influence of four chemical pesticides i.e.
Malathion 57% EC., Dimethoate 40% EC, Carbo El-Nasr 10% G. and Cartan
10% G. as well as two plant extracts i.e. Vinca rosea and Datura stramonium
in controlling the rice root nematode, Hirschmannielfa oryzae that naturally
infested soil cultivated with rice cv. Sakha 103 during the rice growing season
of 2003 under field conditions. Results indicated that all materials tested,
obviously reduced the population density of H. oryzae infesting soil of rice
plants during the growing season. The use of Cartan, V. rosea, Malathion,
Dimethoate, D. stramonium and Carbo El-Nasr in controlling H. oryzae during
the growing rice period until harvesting time gave good results in percentage
of nematode reduction which were recorded in descending order to be 65 .4,
59.6. 58.15, 56.4, 55.9 and 39.4%, respectively.

Table (3): Influence of four pesticides and two aqueous plant leaf
extracts on controlling Hirschmanniella oryzae infesting soil
of rice cv. 103 during the growing season of 2003,

Treatments Dﬁ‘ of samplin Jgtzl' A'\;zraoe ¥, Redu-

818 | 8/25 | 9/2 | 910 | 97 Nema| Nema | °HOM

Malathion 57% EC 350° | 142' | 164° | 144° | 71 | 871 174.2° | 58.15

imathoate 40% EC 314° [ 328° | 122" [ 82° | 62" | 908 | 1B1.6° 56.4

arbo EI-Nasr 10% G 300° | 2257 [ 273° [ 312° [ 151° | 1261 | 252.2° 394

artan 10% G 144° [ 180° [ 176° [ 110" | 1107 | 720 1240 | 654

Datura 240" | 180° | 173 [ 162 [ 162" | 917 183.4° £5.9

Perwinkle 210% [ 273 [ 153 | 122 | 82" | B840 | 168.0 59.6
Check 352" [ 450° | 375" | 490° | 414" [ 2081 | 416.2" -

* Each figure represented the average number of H. oryzae in three replicates.
Means in each column followed by the same letter did not differ at P < 0.05

At rice growth stages examined duning August and September months{2003),
the materials such as Cartan 10% G which was applied as broadcasting
granules achieved the highest percentage of nematode reduction with value
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of 65.4% followed by V. rosea, Malathion, Dimethiate and D. stramonium
which were applied as foliar spray with values of 59.6, 58.15, 56.4 and
55.9%, respectively. Moreover, Carbo El-Nasr, which was applied as
broadcasting granules, gave the least value of nematode reduction (39.4%)
when compared with the untreated plots.

DISCUSSION

The present work revealed the presence of nine nematode genera
found in association with the rhizosphere of rice plant in Dakahlia governorate
whereas five of them only were detected in Damietta governorate. These
nematode genera are: Aphelenchoides, Helicotylenchus, Heterodera (J2),
Hirschmanniella, Meloidogyne(J,)}, Pratylenchus, Trichodorus, ylenchorhynchus
and Tylenchus. Furthermore, the nematode genera Aphelenchoides,
Helicotylenchus, Helerodera and Pralylenchus were not recorded in sail
samples of the cultivated rice area in Damietta governorate. Apparently, the
rice root nematode, H. oryzae was found to be the most prevalent in the two
surveyed governorates as well as in the rhizosphere of the seven rice
cultivars surveyed ie. Sakha 101, 102, Giza 178, 177, 171, Yasmin and
Reiho. In general, these results of nematode survey in rice paddy soil are In
accordance with the finding of Yossif (1985).

With respect to population dynamics of H. oryzae on wheat-rice-
barseem-rice-wheat cropping system it was found that this species is a
potentially important nematode in the rice-wheat cropping sequence since
this nematode was below levels in the studied location that previously planted
with barseem (February 2003} in comparson with that of wheat (February
2004).These results are in accordance with the finding of Vadhera (2000)
who reported that the mean population density of H. oryzae was high during
the pre-flowering and flowering stages, low at the time of maturity of the rice
crop and the increase in nematode population on wheat was less than that on
rice.

Concerning the management of H. oryzae on rice cv. Sakha 103 under
field conditions during the growing season of 2003, Cartan 10% G which was
applied as broadcasting granules achieved the highest percentages of
nematode reduction with value of 65.4% followed by V. rosea (foliar spray)
with value of 59.6%, respectively Whereas Carbo El-Nasr gave the least
value of nematode reduction (39.4%) when compared with the untreated
plots. These results agree with that of Yossif (1985) who reported that
applying carbofuran at the rate of 0.3 kg a.i./ feddan broadcasting in soil area
infested with H. oryzae after soil-wet-leveling before transplanting rice
seedlings cv. Reiho gave a significant increase in rice grain yield over that of
the untreated check.

It is worthy to note that this is the first report in Egypt for using such
successful plant extract i.e. V. rosea in the management of H. oryzae on rice
under field conditions, however, more research is needed to clarify such
method in this respect.
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