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ABSTRACT

The occurrence and regulation of Aphelenchoides besseyi, Chrislie, 1942
recovered from soaking either twenty grams straw or one hundred rice grains of four
varieties i.e, Sakhia 101, Giza 177, 171 and Rehoo for 48 or 48 and 96 hrs was
investigated under room temperaturs (25 + 2°C).  Results indicated that the
population density of A, hessey/i oblained every month after harvest from soaking rice
grains or straw tested was higher than that of at harvest or pre-maturity stage. After
harvest grains of Rehoo variety gave the highest numbers of A. besseyi. whereas,
Sakhia 101 showed the least wilth values of 57 .0 qr 76 .4 and 33.8 or 43 § individuals
when rice grains were soaked for 48 or 96 hrs, respeclively. Tahwaai village where
paddy areas were cultivated with Giza 171 and Rehoo achieved the highest levels of
nematode infestations in rice grains as well as straw.

Keywords: Occurrence of white tip nematode, Rice varieties, level of nematode
infestation.

INTRODUCTION

White-tip disease of rice plant Oryza sativa L. caused by a seed-borne
nematode, . Aphelenchoides besseyi, Christie, 1942 has been widely
distributed in many rice growing countries in Asia, Tropical America, formerly
USSR and Africa {Franklin & Siddigi. 1972; Fortuner & Williams, 1975 and
Ou, 1985). Recently, it was recorded by Amin (2002) for the first time in
Egypt during a survey of plant parasitic nematodes in the paddies of Dakahlia
and Sharkia governorates in the Nile Deilta of Egypl. He also reported that the
observed nematode (A. bessey)) is the causal agent to the white tip leaf
disease symptoms of 3-5 cm of the rice leaf tip which become necrotic
followed by reduction in size of the panicle and decrease in the size and
number of grains, A. bessey/ caused variable yield losses in different
countries ranging from 14.5 to 46.7% in Japan {Nishizawa & Yamamoto,
1951), 40-50% in formerly U.S.A. (Alkins & Todd, 1959}, 29 to 46% in Taiwan
(Hung, 1959), 41 1o 71% in USSR {Tikhonova, 1966) and 20 to 0% in India
(Rao e! al, 1985). Moreover approximately 25% of the seed samples
collected from farmer's seed stores or field at harvest, were found to be
infested with this nematode in deepwater rice areas in Bangladesh {Rahman
and Miah, 1989). A. besseyican survive for one year inside the rice seeds
and 53 days in water under 10°C (Giu et al, 1991). The white tip rematade
infected the rice piant ectoparasitically in the beginning and penetrated the
rice flowers and hibernated beneath the seed glumes as fourth stages
juveniies and adults (Nandakumar et al., 1975}, Once the nematodes revive,
leave the seeds to attack new rice seedlings. Therefore, the aim of this study
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was !0 determine the occurrence and population density of A. bessey/in
seeds and straw of certain rice varieties that previously showed symptoms of
white tip disease during rice growing season in south Dakahlia governorate.

MATERIALS AND METHODS

During a scientific tour to rice fiekds on September 1¥, 2001 at
Simbellawian district, south of Dakahlia governorate (Nile Delta of AR.
Egypt), symptoms of white tip leal (Flag Leaf) caused by Ahelenchoides
besseyi, Christie, 1942 were observed based on chlorotic discoloration of the
leaf sheath just below the collar of the 3 month-old plants of rice varieties i.e.
Sakhia 101, Giza, 177 or 171 and Rehoo grown in Sobaeen, Berg-Ei-Nour-Ei-
Arap, Tahwaai (A) and Tahwaai (B) villages, respectively. Five locations of
infested rice plants within each of the four varieties were selected and marked
by bamboo stakes for collecting samples of plants leaves, stems and panicles
of each infesled location per variety at each growth stage as follows: -

1- At pre-maturity stage and harvest, a twenty grams of flag-leaf plus stem
and panicles per location of each variety were collected in paper bags and
brought to the nematology laboratory, kept in a refiragerator at 5oC.
These materials were cut injo 0.25 cm pieces and soaked in tap waler in a
10-cm-diam. plastic cup. Twenty four hours after incubation into water,
suspension was sieved through 60 mesh and the nematodes were
concentrated through Cobb's sieve 350 mesh {Cobb, 1918), counted,
recorded and their identity confirmed microscopically.

2- At harvest, 1400 rice grains of each variety per location was collected and
stored in a piastic container at room temperature, then divided into 2
groups with 700 rice grains each. At harvest time immediately as well as
every month for a period of 6 months, two sets of one hundred rice grains
each, one from each group was soaked in a plastic cup 10 cm diam, filfed
with tap water for 48 hrs and the other set was soaked and separately kept
for 96 hrs. Each set separately sieved with 60 mesh. The nematodes
were concentrated through Cobb's sieve 350 mesh (Cobb, 1918)
examined, counted and recorded.

3- Stock of rice straw/location of each variety tasted was collected and stored
in a safety place for nematode extraction. At harvest and one month afier
harvest, and every month for a period of 8 months, twenty grams from the
stock of rice straw/location of each variety was cutinto 0.25 cm - piecies,
soaked in a tap water in a plastic container 20 cm - diam, for 24 hrs,
sieved by 60 mesh and concentrated through 400 mesh (Cobb, 1918)
counted and recorded.

Nematode extraction in each procedure mentioned above was
conducted in darkness at 25 + 20C as this temperature is wilhin the suitabie
range for extraction of A. besseyi from the soaked ceeds or straw (Tamura
and Kegasawa, 1957).

Data were subjected to analysis of variance (ANOVA) (Gomez and
Gomez, 1984} and means were compared by Duncan's multiple-range test
(Duncan, 1956).
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RESULTS

Data presented in Tabfes (1) and (2) show the occurrence and
regulation of A. pesseyr recovered from soaking 100 rice grains (seeas) of
each rice variety tested ie. Sakhia 101, Giza, 177. 171 and Rehoo for 48 or
96 hours at 25 + 20C, respectively. It is evident that the population density of
A. besseyi oblained by soaking rice grains for 96 hrs was significantly greater
than that of 48 hrs for all rice vaneties examined. The average number of A.
besseyi during six months after harvest was significantly increased for the
scaking grains of 48 or 96 hrs with values of 14.8 or 28.8 individuals per 100
rice grains of Sakhia 101 at harvest which became 33.76 or 43.63 individuals
per month, respectively. Among the rice grains varieties tested, Rehho gave
the highest numbers of A. hesseyi per 100 rice grains soak=d for 48 or 9€ hrs,
followed by Giza 171 and 177 with values of 57.13 0or 76.43 and 53.13 or
70.63 and 43.06 or 54.50 individuals, respeclively. On the other hand, grains
of Sakhia 101 that were soaked either for 48 or 96 hrs revealed the least
average numbers of A basseyi recovered during the six months after
harvesting time.

it is also obvious that Tahwaai village where paddies areas were
cultivated with Giza 171 and Rehoo varieties, the scaked rice grains/varisty
far 48 or 96 hrs revealed the highest numbers of A. besseyi with level of
infestation percentages reached to 49.59 and 52.39% or 68.6 and 72.0%,
respectively (Tables 1 & 2).

Data presented in Table {3) show occurrence and regulation of the
average number of A. basseyi recovered by soaking twenty grams of rice
straw per each variety lested atthe pre-maturity stage, harvesting time and
after harvest every month for six months. It is clear that the average
population density of white-tip nematode, A. besseysobtained every month
after harvest was obvicusly higher than that at harvest or the pre-maturity
stage for the scaked straw of the four varieties tested with values of 85.6,
356 and 4.2 individuals for Sakhia 101; 141, 49.6 and 48.2 individuals for
Giza 177; 2761, 112.0 and 101.6 individuals for Giza 171; and 206.4, 73.2
and 60.8 individuals for Rehoo, respectively.

Among the soaked straw of the four rice varieties tested, straw of Giza
171 varety revealed the highest average number of A. besseyi recovered
either at the pre-maturity stage or atharvest or during the six months after
harvest (Table, 3). The highest total population density of A. besseyf obtained
from soaking twenty grams of rice straw was 1870.2, 1372.6 and 9438
individuals for Giza 171, Rehoo and Giza 177, respectively. whereas, Sakhia
101 gave the least total population density of A. besseyi with value of 583.4
individuais/160 grams Straw.

Moreover, the highest average number of A. besseyi per one gram of
fice straw was achieved with Giza 171, followed by Rehoo and then Giza 177
with values of 11.68, 8.58 and 5.89 individuals, respectively, whereas Sakhia
101 had the least value of 3.65 individuals (Table 3). However, there were
varietal differences both in infestation levels and the number of nematodes in
rice seeds and straw (Tables 1, 2 and 3}.
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DISCUSSION

Examination of both the fresh and stored seed samples of rice varieties
tested at harvest that were svaked for 48 or 96 hrs revealed less number of
A. besseyi individuals than that of the six months after harvest since their
levels of infestation ranged from 14.8 to 28.4% for fresh seeds and from 45.0
to 81.2% for six months stored seeds per 100 grains, respectively. These
results agree with the findings of Rahman and Miah (1988) who reported that
fresh seeds of rice varieties examined always had fewer nematodes than
stored seeds in Bangladesh. Fukano (1962} in Japan, indicated that 30 or
more live nematede per 100 grains may be the possible economic threshold
fevel in such susceptible cultivator, The apparent reduced infestation leve) at
harvest could be due to the masking of symptoms on leaves a= they die and
variety. The same trend was evident in the case of soaked straw of rice
varieties tested.

As white-tip nemalode, A besseyi is seed borne, the nematode is
easily transmitted from locality to another. Under rice environments the
nematode may also be water dispersed from an infested field to a healthy
one. Therefore, the present results conclude that seeds from infested areas
should be treated before sowing to control and prevent further spread of the
nemalode in water rice.
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