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ABSTRACT

Aphelencholdes besseyl has been detected In rice saeds collected from five
Egyptlan govemorates (Behalra, Dakahlla, Gharbla, Kafr El-Shalkh and Sharkia).
Dala indicated that the number of nematodes is ceduced as seed age increased, In
which &t can survive for up to three years. Several warming treatments have b een
evaluated to disinfect rice seeds contaminated wilh the white lip nematode, A.
besseyl. Hol water at 50 °C for 15 minutes and hot alr-drying treatment at 70 °C for 24
hours achleved good and satisfied results In controlling the fice nematode withaut
affecting seed sprouting. Also, the efficacy of disinfestation by soaking seeds in
differant concantration levels of Cadusafos (Rugby 20%) or Oxamyl (Vydate 24%) for
24 hours was evalualed. Cadusafos was more effeclive than Oxamyl in increasing the
percentage of nematode morality. However, the nemalicidal effecl increased as
concentralion increased. C adusafos at 200 and 400 ppm and Oxamyl at 4 00 ppm
showed maximum nemalode mortality without damage on seed sprouling.

Keywords: Aphelenchoides besseyi, Cadusafos, control, hot air-drying, hot water
treatment, nemalicide, Oxamyl, seed borne nematede, slorage.

INTRODUCTION

Rice {Oryza sativa L.) is one of the major food crops worldwide,
provicing the primary source of calories for 40% of world’s population (De
Dalta, 1981). Rice is preferred as foad by most Egyplians as it contributes
about 20%, and is grown in about 1.5 million feddans occupying about 22%
of the cultivated area in Egypt (Anonymous, 2003). Aphelanchoides besseyi,
Christie is a seed-bome nematode causing the “while tip” disease in rice. It
has been recorded in m ost rice growing c ountries ( Gludici and Villa, 1997;
Villa and Giudici, 1998; Hoshino and Togashi, 1999, Giudicl and Villa, 2003
and Gludici, et al., 2003). Recently, it was recorded In Egyptian rice fields and
seeds (Amin, 2001 and Koraim, 2002). The average yield loss rangss
between 10 and 30% depending on the growing variety, and nematode
population density (Prot, 1992).

The while tip nematode, A. besseyl behavas as an ecloparasite pest
against rica plants, Nematodes usually emerge from the soaked seeds and
aiack lhe seedlings as they grow. Moreover, they alack the young leaf
surrounded by the Innemmost leaf sheath during the tillering stage entering
rice flowers and hibemate beneath seed glumes as adulls and fourth stage
juveniles. It has a short generation time of 8-10 days at 25 °C {Hollis and
Keoboonrueng, 1984 Chiyonishio and Nakazawa, 1988 and Togashi and
Hoshino 2001). Rice seeds are therafore, the main source of the nemalode
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infeslalion. Basides, field wastes, relaled weeds. irrigalion water may be
involved.

Egyplian farmers usually use a part of the harvested rice seeds for
tne following season. Thus, the infestation level of white lip disease tends 1o
increase (rom year 10 year. In Japan, managemen! of A. besseyi usually
involves soaking of rice seeds in aqueous emulsion ar salution of nematicides
for 24 hours (Hoshino and Togashi, 2000). After soaking. the seeds are air-
dried for a few days unlil Ihey are soaked again in water for sprouling.
However, no sludy has been carried oul In Egypt on ihe nemafode
managemeant, The air drying and chemical seed treatments are the most
effeclive means which allow good coniroi (Hoshino and Togashi, 2000).
Giudici el al., (2003) reported lhat the ltalian foundalion seed of main rice
varielies have been treated yeardy with hot water (5561 °C for 10-15
minutes) to control the diffusion of the nematode. The present work aimed to
study the effect of storage time on survival of the nematode in rice and
control of infesled seeds by hol air-drying, hol water and nemalicide seed
soaking treatments.

MATERIALS AND METHODS

Rice seed storage: Seeds of fice cullivars were coliected in September and
Oclober 1998, 2001, 2002 and 2003 from five Governorates of Northem
Egypi (Behaira, Daknhahlia, Gharbia, Kafr El-Sheikh and Sharkia). After
sampling, the seeds were stored in dark in a warehouse lill January 2004,
resembling the normal circumstances of cice seed storage.

Nematode extractlon: Nemalode monality within dry seeds was delermined
using mass extraclion method described by Hoshino and Togashi (2002).
Individual seeds were bisected crosswisa with small scissors and then placed
into ® em dism Petri-gish conlained 10 ml distilled water at 25 +2 °C for 24
hours. Then, alive and dead nemafodes were counled using a Hawksely
caunting slide. Nematodes that do not move when prodded with a needle
were considered dead.

Rice seed cultivar: All seeds used for the experimenls were Egyptian
cultivar, Giza 177, collected in September, 2003.

Rice seeds soaking In hot water; Muslin bundles containing 100 rice seeds
were considered as experimental replicates. Tha bundles were insented in
500 ml bezkers filled with 300 ml hot water at ten various temperature
degrees (25-75 °C) foc 15 min. Elght replicates wers used for each
\emperature d egres treatment. After irealing. seeds of 4 replicates of each
traatment were spread in 10 m! distiied water in 9 cm diam Pelridishes and
incubated at 25 £2 °C for 72 hours. Untreated 8 replicates were incubated at
laboratory temperature (control) for 72 nhours without hot water treating.
Percentages of the nematode survival were delermined. The other remaining
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four replicates of each lreatment as well as those of the conirol were lested
for sprouting within 72 hours.

Effect of hot-alr diying on survival of Aphelenchaldes besseyl In rice
seed:

One hundred of rice seeds per Pelri-dish (8 replicates/treatment)
werg treated tor nemalode survival (4 repticales) and seed germination (4
replicates) wilh hot air drying at seven various lemperature degrees (40 °C to
100 °C) for 24 hours. Then, the seeds were crosswise-bisected and
incubated in 10 ml-distiled water In 9 cm diam Petri dishes at 25 °C for 24
hours. Untreated 8 replicales were incubated al 25 +2 °C for 24 hours. Then,
ihe percentages of nemalode survival were determined. Trealed and
unlreated seeds {second group) were tested for sprouting within 72 hours.

Rice seeds soaking In soma nematicides:

One hundred of split rice seeds per replicale (4 replicales/treatment
and 4 replicates were left wilhoul seed splitling for germination) were soaked
in 8 cm diam Pelri-dish confaining 10 ml of an agueous emulsion
{25.50,100,200 and 400 ppm) of Cadusafos (Rugby 20% E.C.) and Oxamyl
(Vydate 24% E.C.) for 24 hours at 25 32 °C, Then. the supernaiant was
poured through a 325 mesh sieve and the nemalodes relained on lhe sieve
were coliecled and ccunted. Nematodes that did not move when prodded
with 3 needle were considered dead. Treated un-split seeds were washed
three limes with water and then spread on 9 c¢m diam Petrd-dishes and
incubated at 25 12 °C for germination.

Statistical analyses: Contingency tables made by number of surviving and
dead n ematodes were vused for comparison of mortality among treatments.
Duncar’s multiple range test (DMRT) was calculated to compare the total
number of survived nemalodes between treatments. Addilionally, corrected
mortality was calculated as described by Abbott (1925) ta exclude the initial
moriality in samples, i.e. ({(% survival for untreated control) - ( % survival after
treatment)/ (% survival for untreated control)) X 100. While % survivat Is
obtained by subtracted % morality from 100.

RESULTS

a. EHfect of rice seeds storage on survival of A. bessay!:

Data on the effect of starage of rice seeds on sunival of A besseyl
are lllustrated in Fig. {1). The lotal population {alive + dead)of recovered
nematodes from the stored sesds was higher in 1998 season followed by
2002 season as they were 165 and 178 nematlodes/100 rice seeds,
respectively. Many alive nematodes emerged from split rice seeds In spite of
being stored more then lhree years. However, percentage of nematode
mortality was greatly increased as the seed storage period increase. No alive
nematodes were recovered from lhose seeds of 1898, while considerable
counts of alive nematode were released from seeds of 2002 and 2003.
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b. Effect of hot water soaking of rice seeds on survival of A, bessey/:

Martality of A besseyi was greater in hot waler sosklng seeds at 50
°C and up at which it reached to 100%. The other lower hot water treatments
exhibiled lower percentages of morality which positively correlated with the
temperature of hot waler. The seed sprouting was naot affected with hat water-
soaking seed il 70 °C (Table 1 and Fig. 2).

c. Effect of hot air drying of rice seeds on survival of A. hessey)

Mortality of A besseyi was greater when rice seeds were exposed to
hot air at 70 °C for 24 hours. It achieved more than 80% nematode mortality.
Higher hot air temperatures (80 -100 °C) caused 100 nemalode monalily. The
seed sprouting was not affected by hot air treatment st (40 to 80 °C)
compared with those of untreated one. However, the higher treatments
complelely prevenied seed germination (Table 2 & Fig. 3).

d. Effect of nematicidal of rice seeds soaking on survival of A. bessey!:

Mortalily of A. bessey! within rice seeds was greater In the
nematicidal soaking treatments at all concentration level than in the unireated
control. Cadusafos soaking trealment showed better performance than that of
Oxamyl soaking one at all conceniralions. la general, monality of the
nematicidal treatments was increased as nematicide concentration incrsased
(Table 3). Cadusafos at 200 or 400 ppm and Oxamyl at 400 ppm gave 100%
nematode mortality. Namely, all Cadusafcs concenirations gave significant
reduclion in the number of survived nematode wheraas Oxamyl at 100, 200
and 400 ppm recorded significant reduction in survived nematode (Table 3
and Fig 4). Variable percentages of morality were oblalned with the
nemalicide concenirations. Most nematicide concentrations did not affect rice
seed sprouting (Table 3).

DISCUSSION

Since A. besseyi is considered as a serious riceé seed-borne parasilic
nemalode in Egypt (Amin, 2001), it seems tha! the distribution in all paddy
fislds becomas epidemics (Korayem, 2002). It was dstected in most different
rice cultivar seeds coflected from five Egyplian governorates. At the
maximum infestation level, the greales! yield loss was recorded in dried
seeded crop In the last 6 years (unpublished data). Fucano (1962) reported
that the densities of approximately 30 {ive nematodes per 100 seeds were
correlated to a maximum 5% loss in yield for susceptible varieties.
Yamaguchi (1977) determined an economic damage threshold denslty of 300
live nematodes per 100 seeds. A. besseyi can survive up to three yeacs in
dormant state. Although, storage period can affect nematode survival in rice
seeds, a number of nematodes can survive for up to thrae years (Prot, 1992).
However good ssed storage conditions can prabably prolong nematode
survival.
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Fig. (1): Effect of storage period on survival of Aphelenchoides bessay!
in rice seeds.
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Fig. (2). Effect of hot water treatment on survival of Aphelancholdes
bessey/ and rice seede sprouting.
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Fig. (3): Effect of hot alr treatment on survival of Aphelenchoides
bessayi and rice seeds sprouting.
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Fig. (4): Effect of different concentrations of Cadusafos (Ca) and
Oxamyl {Ox) on Aphelenchoides besseyl mortality and rice
seeds sprouting.
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Table 1: Effect of hot water seed soaking on survival of A.bessey/ and
seeds sprouling.

No of Total of [Corret:tedl
Temparalura | sucvived | No of dead( emerged rllonaﬂ Survival Mortallty | % seed
nematodes®| nematodes | nematodes | (%) | (%) (%) isproutin
25°C 104.3b 43.0 1473 | 292 | 708 | 9.1 940
@0°C{Check) | 118.38a 33.8 152.6 221 [ 779 00 | 955 |
B6°C |_108.0 ab 46.5 1545 | 301 | 699 | 103 | 955
40 °C 576¢ 97.0 1545 | 628 | 372 | 522 91.5
E%-.'“‘:: 23.8d 105.5 129.3 816 | 184 76.4 93.0
B0°C [ _ooe 150 150.0 100 | 0.0 | 100 94.0 |
55 °C 0.0e 150 150.0 100 0.0 100 92.5
80°C 0.0e 153 153.0 | 100 0.0 100 86.5
65 'C 0.0e 152 152.0 100 0.0 100 84.0
70°C 0.0e 148 148.0 100 0.0 100 78.5
ap waler 110.8 ab 44.3 1551 28.6 71.4 8.3 84.0

*Means followed by the same letter(s) within a column In each block are not significantly
different (PS 0.08) according to Duncan’s multiple ranga test.

Table 2: Effect of hot air-drying on survival of A. besseyi and seed

sprouting.
No of Total ot Correcled | % seed
No of dead Mortatlty) Survival ~
O o oges:| nemstodes | SerGe], | T | pw | Mo | et
40 °C 188.8 a 358 224.8 159 | 841 4.3 04
50 1158 b 528 168.6 31.3 | 68.7 21.8 93
B0 °C 88.5C 112.8 1793 62.9 | a7A 57.8 91
70°C 35.3d 169.3 204.6 827 | 17.3 80.3 88.5
B0 °C 6ha 208.0 208.0 100 0.0 100 84
60 °C 0.0e 200 200 100 0.0 100 0
100 °C 000 19,0 199.0 100 0.0 100 0
Chack 194.3 8 44.5 238.8 131 | 86.9 0.0 a5

‘Maans (ollowad by the same letiar(s) within a column [n each block are not signiflcantly
ditferant (P£ 0.05) accordlag to Duncan’s muiliple range test

Under stress of hot water treatment during seed soaking, A. besseyi
are killed by high concentration of CO, and low oxygen content followed by
respication stress causing high nemalode mortality (Hoshino and Togashi,
2000). Also, freshly hydraled nemalodes are physiologically unprepared to
survive under stress of either hot water soaking or hot air drying because
adults and juveniles of A. besseyrinfested seeds are, in most cases, In a
dormant state (Nandakumar, et a3/, 1975) and can survive In seeds up to
three years. Also, soaking rice seeds in hot waler is al 50 °C for 78-88 hours
sufficiently rapid for causing 50% of nernatode mortality (Teamura and
Kegasawa, 1857). Moce than 90% of dormant nematodes can revive 3 hours
after absorbing water (Chiyonisho and Nakazawa, 1888). Thus, the fatal
effect of either hot waler seed soaking or hot air drying on A. besseyi-infested
seeds may be altributed lo the above mentioned reasons. Conclusively,
worming trealment of rice seeds could be the besl ¢ ontrol m ethod for rice
seeds nematode. A treatment for 10-15 min at 55-61 °C can destroy the
nematodes without affecting germination of the seeds (Giudici et af., 2003).
For thess reasans in EU, the Council Directive No. 2000/29 slales that rice
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seeds can be imported in the Communily only after they underwent an
eflective trealiment, i.e. hot waler — air drying. Besides, the nematicidal
treatments gave salisfied results, {hat they can be used for influential effecls
on the nematode survival in rice seeds. The direct contact of the nematiciges
on sensiiive and unprepared rice nematodes has good action (Hoshino ang
Togashi, 2000). They also, suggested that a combinalion of w ater s caking
plus airdrying to seeds followed by a nematicidal application to seedlings
before transplanting may be a good conirol for A. bessey/ in rice,

Table 3: Effect of nematicldal seed soaking on survival of A. bessey/
and seeds sprouting.

@ <% g k]
3 IR § |82 | o &
5 s 25 | 58 | PR F |2 5 | 2%
£ ES | oZE| oF |8¢E 5§ |8555| 98
z 0% | za2 | z8 |[PcE ¥ af[d=| 2 &
(Cadusafos (Rugby) 25 60.8c | 154.4 |214.3| 71.7 [28.3| 63.5 92.5
,' 50 | 44.3c [ 158.0 [198.3] 79.7 [20.3] 73.8 | 87.5
; 100 | 238c¢ | 172.5 [196.3]| 87.8 [12.2] 84.3 | 89.0 |
[ 200 | 0.0c | 180.3 [180.3/100.0] 0.0 | 100.0 | 88.5 |
B | 400 | 00c | 192.8 [192.86[100.0]/0.0] 100.0 | 93.0 |

Oxamyl (Vydale) | 25 [135.0ab| 68.5 |203.5] 33.7 |66.3] 14.5 | 94.0 |
! 50 | 73.8bc | 86.5 [160.3| 54.0 [46.0] 40.6 | 93.5 |
100 | 47.3c | 1253 [172.6] 72.6 |27.4] 646 | 915

el
% o
]

[ [ 223¢c | 190.3 [212.6] 89.5 [10.5| 86.5 | 93.0
;' 400 0.0c | 204.5 |204.5(100.010.0 [ 100.0 | 86.0
[Check 0.0 18788 | 54.5 [242.3] 225 [77.5] 0.0 86.0

“Means followad by the same letter(s) within a column are not significantly different {Ps
0.05) according o Duncan's multiple range test.
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