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Abstract

Sixteen fungi developed on blotter from 118 rice seed samples of
6 cultivars. All tested seed samples yielded Drechslera oryzae, whereas
84 samples showed infection with Pyricularia oryzae. Seeds of "Reiho"
cultivar were heavily infected with the blast fungus(65%), although
"Giza 171 and Giza 172" showed increase in percentage of seed infee-
tion in 1984 than usual. Seeds of cultivars IR 1626 and "IR 50" seem
to be free from Fusarium moniliforme, F.semitectum, Nigrospora oryzae,
P. oryzae and Trichoconiella padwickii,; however, they showed low seed
infection with the brown spot fungus. Gerlachia oryzae, was observed in
one sample of "Giza 171" at 0.50% which may be below the standard
level of tolerance. The seed-borne fungi vary greatly according to the
cultivar, locality and yearly variation of climatic conditions. Infection per-
centages with D.oryzae increase when seed were incubated for 5-6 days
» Whereas seed infection with P.oryzae increased on the fourth day of in-
cubation using water agar plate method. There was an indication of di-
rect relation between seed infection and seed rot or seedling decay in
case of both fungi, i.e.D. oryzae and P.oryzae. Five fungi viz. D. oryzae,
F. moniliforme, F. semitectum, P.oryzae and T. padwickii were detected
in pericarp and endosperm of rice seed. P.oryzae was also observed in
the embryo.

INTRODUCTION

Rice (Oryzae sativa L.) is an important cereal crop in Egypt. A number of fungi
such as Alternaria longissima Deighton & MacGarive, A.tenuis Auct., Ascochyta ory-
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zae Catt., Cephalosporium spp., Cercospora oryzae Miyake, Curvularia lunata
(Wakker) Boed., C.pallescens Boed., Diplodia oryzae Miyake, Drechslera avenacea
(Curtis ex Cke.) Shoemaker, D.halodes (Drechsl.) Subram. & Jain, D.hawaiiensis
(Bugnicour) Subram. & Jain, D.oryzae (Van Breda de Haan) Subram & Jain. Perf. st.
Cochliobolus miyabeanus (Ito & kuribay.) Drechsl. ex Dast., D.rostata (Drechsl.)
Richardson & Fraser, D. Sorokiniana (Sacc.) Subram., D.tetramera (Mckinney) Sub-
ram. & Jain, Epicoccum purpurascens Ehrenb. ex Schlecht, Fusarium dimerum Penz.,
F.equiseti (Corde) Sacc., F. graminearum Schwabe, perf. st. Gibberella zeae (Schw.)
Petch., F.moniliforme Sheld., perf.st. Gibberella fujikuroi (Saw.) Wollenw.,
F.semitectum Berk & Ray, F. solani (Mart) Sacc. emend. Snyd. & Hans., Gerlachia
oryzae (Hashi oka & Yakogi) Gams. (syn. Rhynchosporum oryzae Hashioka & Yako-
gi), Nigrospora oryzae (Berk & Br.) Patch., perf. st. khuskia oryzae Hudson, Phae-
otrichoconis crotalaria (Salam & Rao) Subram. Phoma glumarum Ell. & Tr., Pyri-
choconis padwickii Ganguly) Ulocladium spp. and Verticillium spp. were collectively
reported associated with rice seed by Neergaard (1970) , Mathur and Neergaard
(1970) , Ram Nath et al. (1970) , Agarwal et al. (1972), Guerrero et al. (1972),
Kang et al. (1972), Mathru et al. (1985), Michail et al. (1985). D.oryzae , the
brown spot fungus (the main reason for the Bengal famine of 1942-1943, Ghose et
al. 1960) and P.oryzae the blast fungus were regarded as the two most serious bio-
logical menace to food rice production. F.moniliforme , the bakanae disease or foot
root, F.semitectum, the dry rot of grains, Geralehia oryzae, the leaf scald Trichoe-
oniella padwickii, the stack burn disease, as well as other fungi causing major or
minor diseases regarded as active or weak parasites or mere saprophytes such as
Nigrospora .oryzae, producing grain spots of rice (Neergaard 1970).

The great majority of rice diseases, which seem to be seed-borne in nature,
are disseminated from different sources and by means other than seed. Infection by
D.oryzae can take place from soil, whereas positive soil-borne infection of
F.moniliforme in rice has not been clearly demonstrated, although it is likely to oc-
cur commonly. T.padwichkii common in seed is also soil-borne (Neergaard 19970).
Circumstantial evidence of the importance of seed-transmission of P.oryzae is pro-
vided by the observations made in British Guiana (Kennard 1965).

The present study was planned to conduct a survey of seed-borne fungi of rice
and to give observations on certain of those seed infections, in particular the brown
spot and the blast fungi.
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MATERIALS AND METHODS

The health condition of 118 rice seed samples belonging to six cultivars name-
ly "Giza 171", "Giza 172" , “IR 28", "IR 1626" , "IR50" and "Reiho"™ was investi-
gated. Rice seed samples were collected from five main stations of different Gov-
ernorates of Nile Delta, i.e., El-Beheira, ‘El-Gharbia, Kafr El-Sheikh, El-Dakahlia and
Damieta.

The samples from rice crop of 1983 were tested in late 1983, those of crop
from 1984 were analysed in early 1985 and those of crop of 1986 were examined
in January 1987 . The standard blotter method (ISTA 1966) with 12 hours of near
ultra violet irradiation each day for seven days with two black light tubes was gen-
erally employed to find out the distribution of seed - borne fungi.

Another experiment was conducted using 400 unhulled or dehulled seeds of
cultivars "Reiho" harvested in 1984 and "Giza 172" of lot No. 36 harvested in 1986
from kafr El-sheikh. This rice seed lot was chosen on the basis of having high per-
centage of infection with both D.oryzae and P.oryzae, i.e., 33 % and 19 % respec-
tively. Seeds were examined using the water agar plate method (Neergaard 1970).
One hundred seeds per treatment were tested in four replications. For daily detec-
tion, the seeds were placed on 1.2% water agar at 20 °C under 12 hours alternating
cycles of light and darkness. The light source was a standard cool white fluorescent
tube of 1,200 Lux. The examination was made using a stereoscopic microscope. The
effect of incubation period was recorded. Each seed showing fungal sporulation of
any of the major rice pathogens on water agar was transferred to a test tube con-
taining water agar, and incubated as described before until symptoms of disease ap-
peared on the coleoptile or radicle of the germinating seed. The percentage of infect-
ed seedlings was recorded. The lesions on seedlings were cut into 2 mm. portions,
then separately plated and incubated for confirmation of the causal ‘fungus. Ungermi-
nated seeds were also cut and prepared in the same way for examination.

Moreover, further investigation was carried using rice seeds of variety
"Reiho" known of their heavy infection of the blast fungus (A) as well as a combina-
tion of the 27 samples of rice seed lots collected in 1986 (B), to show possibilities
of having a wide range of fungi to be considered for observations of their location in
different parts of the seed. Seeds were then soaked in water for 20 hours, then de-
hulled and separated with an ethanol flamed dissecting knife under a magnifer (Singh
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et al .1980). The separated components of seed were incubated as previously de-
scribed.

The possibility of embryo infection of P.oryzae was re-examined as follows :
Four hundred seeds of "Reiho" sample were soaked in 5% sodium hydroxide solution
for 20 hours at room temperature. Embryos were collected and rinsed in water, de-
hydrated in methyl alcohol for two minutes, and then stained with trypan blue in so-
dium hydroxide for five minutes. After rinsing the stained embryoes in water, they
were boiled in lactophenol for few minutes until they became relatively clear. The
embryoes in lactophenol were then poured into a Petri dish for examination (Shetty
et al. 1978).

RESULTS AND DISCUSSION

(I) Seed-borne fungi:

a) Sixteen fungi, Viz. A. tenuis, Cephalosporium spp., D.oryzae, D.rostrata;
F.equiseti, F.graminearum, F. moniliforme, F.semitectum, F.solani, Gerlachia ory-
zae, N.oryzae, P.crotolaria, Phoma spp., P. oryzae, T.padwickii and Verticillium
spp. were isolated by blotter method, from 118 rice seed samples of 6 cultivars.
These fungi, observed in the present investigation, are in accordance with findings
recorded by a number of authors as stated in the introduction.

Chidambaram et al. (1973) reported many pathogenic species of the genus
Drechslera on seed of rice to be seed-borne and seed transmitted. Although italics
species of rice are considered to be seed-borne and be soil-borne pathogens, seed-
borne inoculum is a very important source of primary infections (Ram Nath et al.
1970). Reduction in seed quality may be due to kernel discolouration produced by
weak parasites or mere saprophytes revealed in the present study such as A.tenuis,
Phoma spp. Discolouration, necrosis, kernel rot, or weakening leading to loss of via-
bility may be caused by parasites such as Fusarium spp., N.oryzae, T.padwickii.
Glume lesions and discoloration may be caused by most of these fungi.

b) Experimental data (Table 1) indicated the laboratory results of some fungi
(6) encountered in seed health testing of rice cultivars. All tested seed samples
(118) were found infected with the brown spot fungus. Chidambaram et.al. (1973)
tested seed samples of rice infected by various specis of Drechslera received from
a number of countries by two incubation methods. The total of twenty samples re-
ceived from Egypt during 1967-1971 were all found infected with D.oryzae. Mini-



319

SEED-BORNE FUNGI OF RICE

z 2 3 € € L 9 9 L 14 14 14 L Z A L €2 €2 L L Y861 Wieys-13 yexy
L L L 2 2 L - 0 S S S L 1 ! L 6l 6l 1L ¥86L ewexeq
g0 SO L - .- 0 - 2 0 1 1 L L % L 0 2 2 L L 986l mwmwog
= = [ l L 1 - = (¢] L 5 l I € € 3 €l €L L 1 861 ElewioQ
N T s - 0 2 I v L - e 0 € € L L 986L eiqueyo 8z ¥l
S S L 12 1 L €l €L L ¥ 2 T L e 0 oL oL l L v86L elqeyo
g St ¢ 1 S'1-l 2 € -1 ¥ 2 oL-L oL-1 14 S0 S0 L S 0L-2 14 v 9861 eseyeg
et ) 2 2 L~ 6L 6l L 2 z 2 1 L L L L L L L 86l esyeg
- i 0 82 ¥l 2 = = Y € -2 &4 < 9 8- Z 9¢ 0%-2¢ 2 2 v86l  eqEyy
o 9lv 2 91  6L-€EL 2 v 14 L L1 €2-11 €2-11L 2 - i 0 62 €€-52 2 2 986LWHeUS-IHeN
- 3= 0 81 8L L 2 2 L 8 8 8 L 2 2 L LE L8 L L v8ELWMAYS- 1T HEY  ezin
i ST i 9 6-¢ 4 S L€ 2 6 Li-2 Li-2 2 14 14 1 ¥4 ve-e S S 9861 enyexeq
- S 0 (21 €1-§ 2 = = 0 14 S-€ S-€ 4 € v-2 2 34 ¥S-82 2 2 86l enyexeg
ob 8¥SZ 1z ¢ 201 € L 250 14 v oz 2z 1z L 250 L €9 82-l¥ 12 1z €861 ewyexeq
- & 0 92 92 L 4 4 L S S S L 2z k4 L Ve ve L L ¥861L WHdYS-3 ey
S €l € Se €2 2 4 €1l € A 6-€ 6-€ 14 % = 0 02 82-0L 14 ¥ 986l ewyjeq
grire 2 € vz oz S S L, 8L 6L-ZL  6l-LL 2 2 2 1 0z 6l-l12 2 2 986l eiqeyo
gL 62€ v€ 2L el-Ll  bE Z €S0 1L 1t 16-2 1§27 s¢ L 250 St o 09-b2 SE SE €86l Biqeyo
2 4 L 6 6 L € € L 12 12 g ui S0 S0 1 s S L L 986l essyeg L1
el L€ vz s1 sz b2 L 2§0 S 9 gl€ El-e v s 8-1 vl se 1292  ¥2 «bZ €86l Esmyeg ez9
% 50 & 30|
%Ue % usioppess % Lo % pespy % % pess pa % 30| poas % % 10 poss
RIOJU VORI proayuy ROUU  UOROBUL ORUJO UORRY ooy daIge PR YRS pooay  %6UOR% g uondey oReeepe YR uopoajur  parasjul
UEOH  JO90URYj0 soquiny UEIN  jooBuRy JGUUN UUESH 1o opupy  JoqUN o UeoNy UHOIBURY o oquupy  VIVEIR  -uijodbuey WA Um0 ofury S
wiwpad PO O WD, MOMMRL
Ejojuodoyol)  dezAio euenoLAg eezfio elodsoibiy WNO9INLBS 4 Swiojuous wnuesny 8ez10 BIRjSYdRIQ P35 40 Jaquiny JO Jed) UmaIB diaym Ayjeao

.

*1dAB3 Ul Sa1BI0UIBA09 JUBIBYIP Ul UoMIB SIBARIND Jo Buise) yieay pses uj paseunoous 16uny g Jo synses KiojeloqeT : | SjqeL



*28 "ON 10] 40 3|dWes BUO Ul % L BLIE[BI0ID SIUODOYDLI0dEYd
*g9 “ON 10] 40 jdwes 3uo Ul % 0§"0 &zAI0 BIYOBSD »

AM. Abdel-MONEM et al.

8 ; . .
L 8¢ 801 0s gLl 8Ll vioL
| e & 1 I ! = === ¢ == 0 0z 0z L L vB6LWNRUST3INEN ouey
i = R Z - - g S Ll e
z e 0 0 0 S S go6L  EaRw® oo
ST O, N, SO S, e i) . S - e 0 2L 2L L L 986l Ewyedeq
B bR S nuseEs 8 s === g - e 0 €L 2zl ¥ b 986LUIBUS-3 4eY 9291 M
% EC) 501
%uo % uso pess % U0 % PSPy % %  Passpe % 10| pess % % 10 pess
posyur UOROUML  povoouy ROUU  UORODNL AOUWIJO VORI yopogyyy I IO % uon ORI pgiaguy  %UONIS) % uopddy $30] pPas p2 w029 uopejul poroo
veoy  1© obuey  josequny UOW jooBuey Jequun Ul :moz Joobuey  Jeaun 004Ul UBIN  y jo ebury 10 J9quin -ujuesp  .ujjoabuey  -199UI JO JRqUILN -uj ueapy jooBury jo soquinN u
- = X PaURUEXD SI0| O199Y0D |, IIBIOLIIA0D, sieApin)
ejoosouoy)  9eZKIO eleinouAd 28210 €30050BIN wmoeNweg '3 suuojuiow wnyesng PHOENESN pest o o SO R AR

320

(3uoD) : | 9|qel



SEED-BORNE FUNGI OF RICE 321

mum and maximum infection percentages were 1.8 and 35.5.

In the present investigation, mean infections ranged from 2% to 53 %. Culti-
vars "IR 28" "R 1626" and "IR 50" showed low seed infection signs with the brown
spot fungus except for one sample colleced from Kafr El-Sheikh in 1984. Mean infec-
tion percentages were 11,5,10,3,23,2,19,13,12 and 5.

F.moniliforme and F.semitectum were the most predominant species recorded
in rice samples. Fifty samples (42%) carried F.moniliforme in low percentages and
fluctuated from 0.5% to 8%, whereas range of infection was from 1% to 21%. Cul-
tivars "IR 1626" and "IR 50" seem to be free from both species of Fusarium. Three
samples from Nigeria representing three varieties, namely Sindano, D 99 and Ma-
kalioka-752, yielded high infection counts for both species of Fusarium. Ram Nath et
al. (1970) found differences in percentage of infection among varieties. They also
tested 10 seed samples of rice from Egypt . Eight samples were infected with F. mo-
niliforme with ranges of percent infection of 1.0-4.3.

Thirty eight samples (32%) carried the weak parasite N.oryzae. Mean infec-
tion ranged from 1% to 19 %.

Eighty four samples (71%) showed seed infection with the blast fungus. Seed
sample of cultivar "Reiho" was heavily infected with P.oryzae 65%. The cultivar
""Reiho" was released for commercial production in 1984 and was grown on roughly
one third of the total rice acreage of Egypt. A blast epidemic occurred primarily on
"Reiho" in that year, although Giza 171 and Giza 172 suffered more damage than
usual. In the present investigation, a regularly repeated arrangement was observed
with regard to seed infection with the blast fungus. The cultivar "Giza 171" showed
increase in percentage’ seed infection with the blast fungus in 1984 (26%), com-
pared with 15% and 12% recorded in 1983. Also, percentages of seed infection
were 119%, 18% and 28% in case of cultivar "Giza 172" collected 1984 against 3%
in 1983. In fact, , "Giza 172" showed low mean seed infection percentage when
tested in 1983 due to its field resistance to the blast fungus. The increase of seed-
borne inocula of the fungus on these varieties in 1984 reflects reduction in its re-
sistance or most probably due to the high load of spores found in the enviromment
with the outbreak on Reiho. Samples of 1986 yielded the fungus in less counts than
most of those harvested in other years . This may be due to the fungicidal spray ap-
plied to rice crop grown during 1985 and 1986 growing seasons, thus minimizing
seed infection level of the fungus. Foor and Sinclair (1977) reported that foliar
sprays on soybean can reduce the amount of seed-borne fungi that invade the seeds
near the end of the growing season and after maturity, but does not guarantee that
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all seeds will be free of microorganisms. Seeds of cultivar "IR 50" again seem to be
free from the blast fungus.

T. padwickii was associated with 99 of the tested samples (83%). The infec-
tion rate fluctuated from 0.5% to 40%. Giza 172, harvested in 1983 from Dakahlia
indicated heavy infection percentage of this fungus reaching 40%. "IR 1626" and "IR
50" showed again disease free seed.

Mathur et al. (1972) found seed samples from different countries (Egypt, In-
dia, Korea, Nepal and Thailand) severely infected with T.padwickii. All tested sam-~
ples from Egypt (8), yielded the fungus with ranges from 6% to 50%.

One sample of "Giza 171" from lot No. 82 was found associated with
P.crotolaria in 1% . This fungus was isolated from rice seed in India without refer-
ence to pathogenicity (Vaidehi 1977T).

G. oryzae was observed on the sample of "Giza 171" of lot No. 68 from Behei-
ra in 1983. As the fungus is regarded to be seed transmitted (Mia et al. 1985), rice
crop risen from this lot was followed up where grown for field inspection. Never-
theless, the fungus has not developed and no disease symptoms were observed. This
may be ascribed to the trace amount of the seed infection, which may be under
threshold level . This fungus reached epidemic level in Japan in 1967 (Matsuyama
and Wakimot 1977) and in Bangladesh (Bakr and Miah 1975) estimated a yield loss
of 20-30 % in high yielding dwarf cultivars. Forty five percent of rice seed samples
tested by Mia et al. (1985) over the period 1977-1980 from 32 countries carried
this fungus. 1 % of samples received from Europe, North and North Eash Africa and
Near East were found infected, whereas 59%, 56% and 38 % of seed samples ob-
tained from the Far East, Central and South America, North America, Central and
South Africa and Indian sub-continent carried this fungus.

The seed-borne parasites and saprophytes of rice for sowing, vary greatly
from cultivar to cultivar, from locality to locality and according to local and yearly
variation of climatic conditions. The composition of these fungi detectable by labora-
tory seed health testing, could be correlated with the weather condition prevailing
during the maturation and the harvesting of individual seed lots hence, the differenc-
es in seed infection figures among growing places and between years of seed har-
vest.
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() The effect of incubation period (Table 2):

a) Sporulation of D.oryzae :

Sporulation of D.oryzae, on either unhulled or dehulled seeds of the cultivar
"Giza 172", whether nontreated or pretreated gradually increased to 30.50%,
28.00% , 20.25% and 18% , respectively, on the fifth day of incubation indicating
significant increase among all other incubation periods except the one detected after
six days. Nevertheless, in case of the cultivar "Reiho", percentage of sporulation of
the fungus counted after five days were 7.25%, 4.00 %, 3.50%, respectively.
Although the difference in percentage seed-borne D.oryzae was insignificant be-
tween four, five and six days of incubation when seeds of "Reiho" were investigat-
ed, the maximum percentage of sporulation was significantly higher on the fifth and
sixth days of incubation when seeds of " Giza 172" were examined. This observation
is in accordance with results obtained by Kang et al. (1972) indicating that maximum
infection (69% - 73 %) with D. oryzae was recorded within four to six days after
incubation depending on the duration of light to which the seeds were exposed each
day.

b) Detection of P.oryzae :

The growth of P.oryzae on seed was easily identified on the fourth day of in-
cubation. The infection counts decreased significantly after five days of incubation.
Percentage infection of P.oryzae, on either unhulled and dehulled seeds of both culti-
vars whether nontreated or pretreated and , recorded on the fourth day of incuba-
tion seem to be superior over all other periods under investigation. In case of culti-
var "Giva 172", seed infection counts of the blast fungus were not significant after
four and five days of incubation. On the other hand, the highest percentage of sporu-
lation of the fungus when seeds of "Reiho" were investigated was recorded on the
fourth day of incubation, i.e., 58%, 50%, 35% and 20% indicating significance over
all other incubation periods including the one after five days. Insignificant differenc-

es were found when cultivar "Giza 172" was under test.

This result is in complete agreement'with those of Kang et al. (1972) and
Chung and Lee (1983). They reported that conidia revealed on seed surface being
clearly visible without any material interference of saprophytic fungi after 4 days
fo incubation. On the other hand, identification is somewhat difficult after 8 days be-
cause the conidial clusters become denser, the tips of conidia being difficult to ob-
serve. Fast growing saprophytes often overgrow and mask the growth of Pyricular-
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ia. By this time the seeds turn around, changing their position due to germination,
and also for this reason it is difficult to detect P.oryzae, which generally is confined
to the embryonal end of the grain. Furthermore, recognition and recognition and
recording is a little more difficult at 28 OC than at 20 ©C.

() Development of fungi from infected seed :

a) D. oryzae :

Rice seed after five days of incubation, demonstrated light to heavy sporula-
tion. There were seed rot and seedling mortality of 80% after the infected seeds
were transferred to tubes (Table 3). Out of 50 seeds showing the above mentioned
category, 10 seeds (20%) failed to germinate (Fig. 1-A), while which could germi-
nate, 30 seeds produced weak seedlings with decay in shoot and root (Fig. 1.D)
(60%) or abnormal seedling with twisted weak shoot and browning root (Fig. 1-E).
Then , it died within few days of emergence.

In all cases, on examination of infected sections from such seedlings and or
from ungerminated seeds observed characteristic growth of D.oryzae. Isolation
from dead seeds and / or seedlings invariably yielded the fungus and confirmed its
seed transmission.

b) P. oryzae :

The fungus was generally confined to the embryonal end of the grain. Data in
table (3) showed that out of 50 infected seeds showing sporulation of the fungus,
eight seeds (16%) failed to germinate, while 24 (48 %) gave rise to abnormal
seedlings having no root while the shoot appeared pale and very weak (Fig. 1-C) .

Rice seed infected with both F.semitectum and P.oryzae together rotted after
being transferred to tubes (Fig. 1-B).

Therefore, data presented herein, clearly showed that a direct relation be-
tween seed infection and seedling losses was observed in both cases of seed-borne
infection of D.oryzae and P.oryzae. Guerrero et al. (1972) recorded nine categories
of seedling abnormalities associated with D.oryzae, P.oryae and T.padwickii.

(IV) Location of seed-borne fungal inocula :
Data shown in Table (4) indicated that :

D.oryzae was carried in 4 % and 27 % of pericarps and was isolated from 1%
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Fig 1. A - D. oryzae infected seed, failed to germinate.
B - F. Semitectum and P. oryzae infected seed, recorded as rotten.
C - P. oryzae infected seed, abnormal seedling.
D - D. oryzae infected seed, abnormal decay.
E - D. oryzae infected seed, abnormal seedling.

Fig. 2. P. oryzae developing
from pericarp of rice seed.

Fig. 3. P. oryzae developing
from endosperm of rice seed .
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and 10% of endosperms of rice seed of variety "Reiho" group (A) and of those com-
bination of seed lots harvested 1986 (B) respectively, but not in the embryoes.

F.moniliforme and F.semitectum were observed in 1.50% and 16% of peri-
carps, respectively. They were also detected in 0.75% of endosperms.

P.oryzae was observed in different parts of the rice seed. The pericarps
yielded the blast fungus (Fig . 2) in 38% and 15% in case of A and B respectively.
The fungus was found in 26% and 10% of endosperms (Fig.3), as well as in 8% of
embryoes. The embryo extraction method also confirmed this result as it showed
the fungus associated with 2% of the tested embryos.

T.padwickii was also detected in pericarps and endosperms, at 9.50% and
1.50%, respectively. Mathur and Neergaard (1970) isolated the stack burn fungus
from dehulled seeds treated with 0.1% Germisan for 45 minutes, suggesting deeply

seated infection.

Neergaard (1970), Zakeri and Zad (1984) reported that pericarps yielded iso-
lates of D.oryzae, P.oryzae and T. padwickii. The seed infection of F.semitectum,
D.oryzae and T.padwickii was deeply seated within the endosperm. Zad and Zakeri
(1983) found that P.oryzae was observed in the coat and embryo of rice seed and
that infected seeds produce abnormal seedlings.

Such findings are in accordance with our observations. The location of
D.oryzae, F. moniliforme,-F.semitectum, P.oryzae and T.padwickii in rice seed were
clarified in the present investigation. They were shown in pericarp and endosperm of
the rice seed, whereas P.oryzae was also present in the embryo.

Since the inocula of those fungi were able to infect various parts of rice seed
including endosperm and embryo, control measures should include fungicidal seed
treatments for rice cultivars.
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