- CYTOLOGICAL STUDIES OF PIRICULARIA
 ORYZAE cAv;cn '
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(Recelved Feb. 19, 1965)

In 1964 :the laboratory of Microbiology,, Institute of Botany, ‘Academia
Sinica started to induce biochemical mutants of Piricularia oryzae by using

various dosages of ultraviolet light so as to ‘study  the relatmnshlp of these
_biochemical mutants Wlth their pathogen1c1ty on rice host plants.  In order to

understand the internal structure of this -fungus fully, a detailed cytolog1ca1
study of this' fungus'is a prerequisite for further mvestlgatlon The detalled
observation of this will ‘be reported in this paper.

Review of Literature

In the past, voluminous literature could be found w1th cytolog1cal studles
in many other fungi; These 1ncluded Phycomycetes, Ascomycetes, Basidio-

~mycetes and Fungi Imperfect1 It seems that except Baszdzobolus (Robmow 1963)

which was mononucleated all other fung1 studxed Were multmucleated (Olive

,1953) in their vegetatwe hyphae There Were dwergent v1ews concernmg the

manner of nuclear d1v1s1on in the somatic myceha On the one hand, the
lelSlOl’l Was taken place ina cIass1caI m1tot1c d1v1s1on Wxth dlstmct chromo
someés. Fung1 such as Helmmthospomum (Roan 1952 Knox Davzes and: chkson
1960) “Basidiobolus (Robmow 1963) Neurospom (Cutter 1946 Smgleton 1953,

- Somers et al 1656, 1960, Dowdmg 1960 Ward and Clurysek 1962 Weuer and; "

Dowding 1960), Phyz‘ophthora (Graham 1954), Kabatzella (Cole 1959), szomyces

* (Robinow 1961), Sordaria (Carr and Ohve 1958), Puccmm (Pavgl et al 1960),

Basidiomycetes (Ward and C1urysek 1961) Cyathus (Lu 1962 1964), : Ah‘emarza
(Stall 1958, Hartmann 1964), Momlzma (Hall 1963) and others were studied.

All these investigations came to the same classical m1‘cosy1sr conclusion. On the

other hand, few investigators such as Bakerspigel (1958, 1959, 1960) and Sak-
sena(1961) insisted that the nuclear division in the somati¢ hyphae was done‘
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This study was partly: supported by the National Council on Science: Development
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amitotically.

Of the multinucleated type of mycelium in any fungus, all the nuclei seem-
ed to divide synchronously and’ rapidly. With ' Basidiobolus (Robinow 1963)
the formation of the septum was somewhat similar to that of the hig‘her
plant. However, there was no investigation of how the septa were formed in
the rnulti'nucleated type hyphae. = Sotne information - was reported on ‘the fine
structure of the septum of Rhizoctonia (Braker and Butler 1963) and hazopus
(Hawker and Abbott 1963).

Concerning the presence of the spindle apparatus and centrlole in the
vegetatlve hyphae of fungi, even though the nuclei were so small, there was.
still some information reported in Neurospora (Somers et al 1960), Helmmtho-‘
 sporium (Knox-Davies and -Dickson 1959), Zalokar ( 1959) and all came to the
same conclusion that the growth of hypha was acropetal: =

With P. oryzae Suzuki-of Japan seemed to be the only worker: who had
done a lot of cytological work with this fungus. He presented a paper at the
‘ Symposxum on Rice Blast Fungus Dlsease held at ‘Los Banos, Philippines in 1963
(Suzuki 1963 unpublished). He maintained that this fungus divided ina clas-
sical mitotic manner with 4 chromosomes in ‘most of the observations made,
, B‘ut aneuploidy ‘was “also 'in existence. /‘Nuclle'i with 2, 3 or 5 chromosomes
Were also observed Most of the hyphae were multinucleated and this fungus
was a perpetuated heterokaryon However, one homokaryotlc strain was isolated.

"Mate’r'ial and Mefhod's =

In this study the fungal isolate used was the isolate 2T-82S which was
obtained from the Taiwan Provmcml Agr1culture Research Instltute of Taipei.
: Preparation of material for stammg The modified cellophane method was

used (Roan 1952, Carm1chae1 1956).  Instead of ceIIophane, cover glass was used
on which a tmy drop of albumen was smeared. The culture of 7-days old
"PDA plate was used “The cover glass was inserted onto: the plate with gentle
pressire exerted. Then the cover glass was taken out gently to be ‘immersed .
into the fixative. ‘Fixation was done overnight in a 3:1 mixture of absolute
ethanol and acetic acid with the addition of 05/ ferric cholride. Carmine,
. VGlemsa, and basic fuchsm etc.  were used for stamlng, ‘after- ﬁxatiVe was
washed off by 702 alcohol. L ' ' S

~ Staining: 1. HCl-Giemsa according to the schedule of Goss (1959).

' 2. Carmine stain. In addition to the use of aceto-carmine (Lima-
de-Faria, A. et al 1954), propiono carmine, and succino -carmine
were also used. The results obtalned from all methods
employed were about  the same. ' s !
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"8, “Leuco-basic fuchsin was used in-the Feulgen reaction (De
“o Lamater 1948). - ' , " :

For phase contrast microscopic observation, spore suspension was made by
using Tanaka’s A medium (Tanaka 1963) to wash off the spores from - 7-days
old PDA plate.. This suspension was incubated for 15-20 hours at:26°C.  Then
the suspension was mounted and was sealed by sealing wax. Preferably the
culture medium used for this suspension was shaken for 15 minutes or more
before washing was executed. This would provide better aeration for the
growth of this fungus subs,equently. The sequential series of ‘photomicrographs
were taken by a Leica M-3 camera and  Leitz ortholux phase contrast micro-
scope with the Heine condenser, ‘Pv . Apo. Oil 90/1.15 objective. The stained
material was observed under the Olympus FFE-Bi:Ill microscope;  Plan achro-

“mat HI 100 N. A. 1.25 objective. V

Résults -

1. Nuclei in the hypha: As general rule, majority of hyphae was. multi-
riucleated. According to the diagramatic sketchs made by Zalokar (1959)
the different types of hyphae“of Neurospora -grown in different  types of
culture media would vary great‘lyb'from each other. ~Accordingly, with P.
oryzae, the'multinucleated condition of hyphae would vary also as they
were found at different levels in the culture or different treatment of
the culture ‘medium. “As in Fig. 36 which représents a hypha tip grown
in contintous shaking culture, It was found to be with dense cytoplasm
and very much COmpacted and dense nuclei which were very few in

: number as comparé’d with hypha grown in PDA plate with limited
aeration. ~As in Fig. 35; itis a segment of 'hypha 'Wi‘ch many vigorously

' dividirig nuclei and free chromosomes. Possibly this type of hypha was
found from the surface of the PDA culture medium with more aeration.
Whilé the hypha was grown in the initermediate or deep level of the
PDA medium, the hypha would be filled by giant, nuclei of 'various sizes
as shown in 'Fig, 34 (phase-contrast-microscopy) and Fig, 66, 67 (Feulgen

~ stain). Tt seems that if these giant nuclei could be well stained by
leuco-basic fuchSin they were really chromatic (DNA) in nature (positive
Feulgen reaction) and were not fat globules as being de’pic‘ted by Zalokar
(1959) from observation of living hyphaé in. Neurospora. :

I, Mitosis: A typical single nucleus at prophase consisted of a prominent
nucleolus, as shown by phase-corntrast-microscopy in  Figs.. 22, 24, 40, 41
by Giemsa stain in Figs. 47; but ‘with a tiny nucleolus with carmine
stain as shown in Figs. 57, 60, 61. With leuco-basic fuchsin, the nucleolus
was not stained whatsoever as shown in Fig, 70, for the nucleolus was not
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DNA in nature. At this time nucleus was surrounded by ‘a nuclear membrane.
However, the chromatic material was only faintly visible inside thisimembrafne, '
either by phase-contrast-microscopy or- by different kind of vstai‘n>s‘ used. Perhapé
this was due to the fact that the size of the chromosomes were too small ',to
make the observation possible at a ‘dispersed state during early prophase. ~~After
nuclear division started a gradual chahge in the ‘size of the nucleolus as well
as its stainability took place. ‘The nucleolus became smaller and fainter with
the advancement of mitotic division, - “The chromatic material seemed to he
visible at the periphery of the nucleus making the nuclear: membrane to be very
much thickened, as shown in Fig. 22 (phase-contrastmicroscopy or PCM), Fig. 47
(HCI-Giemsa). -As division proceaded fufther, gradually the nucléar membrane
dlsappeared and the 4 chromosomes were greatly contracted -to be dlstmctly'
visble (Fig. 48). Finally the nucleolus vanished also and the 4 different sized
chromosomes linked together in a ring-like-structure on the plate (Figs. 20, 37
PCM; Figs. 54,58, 59 carmine stain; Figs. 71, and 72 Feulgen stain). Sometimes
a metaphase plate could be observed. Perhaps, the spindle apparatus seemed
to be present as shown in Figs. 20, and. 22 (only from plase-contrast- mlcroscopy).
This spindle apparatus was “‘called “halo” by Suzuki (personal communication)

but preparatlons made from- different stains could -not -sustain its presence
among all dividing ﬁgures, even though heavy dosage of ferric ion was incor-
porated 'in ‘thefixative before ‘staining. Anaphase occurred rather quickly,
the 4 dlffererent sized chromosomes started to divide and “separated from -the
ring like ‘structure Just as that in typical hlgher plants. - In case there was the

presence ‘of . the spmdle apparatus, the movement of ‘the daughter chromosomes
to their respectlve poles would ‘be the functmn of the spmdle apparatus chleﬁyk
Early anaphase figures could easily be observed especially in the stained prep-

arations, as in Fig. 37 (PCM), F'igs. 62, 68, and 69 ( Feulgen stain). ~Late anaphase
with stained preparations also were found in Figs. 20, and 26 (PCM), Fig. 47 (HCIL
-Giemsa), Figs. 55. 56. and 57 (carmine) and Figs. 65,70, and 72 (Feulgen stain).

It 'seemed that with phase-contrast-microscopy, the movement-of the daughter

chromosomes to the two poles-was very fast. Perhaps soon after the chromo-
somes reached the péleé, they were dispersed again with the gradual reorgani-
zation of the nuclei. At the same time a transverse nuclear membrane was
formed at the middle of the oval apparatue bissecting and separating the ori-
ginal nucleus: into two &aughter nuclei. Possibly this was the telophase stage ;
(Figs. 27, 38, and 39 PCM), Fig. 49 - (HCl-Giemsa), Figs." 56, 57 (carmine), and
F1gs 62, 63, 64, 69, and 73 (Feulgen stain).

 From phase-contrast-microscopy, it seemed that it would take about 15 or
more minutes from metaphase to telophase when the ‘living material ‘was on

~the slide and sealed and ‘examined at 26°C. “How long it Would take from the

prophase to metaphase, no’ t1m1ng was ever made so far.-
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Diagram 1: See description being made in connection: with Figs. 1-11
Diagram 2: =~ Probable sequence of mitotic division of a single nucleus.




July, 1965 ‘Chu and Li—Piricularia Oryzae Cav. : 121

3:57PM

o
12:08 PM
6:00PM
S : 7:12PM
- 2:36PM
(R :
& __next moming
Diagfam 3
Diagram 3: ‘A series of diagrams drawn at intervals as indicated by the time wheﬁ the
3 . diagrams  were  made. - These were tough sketches which represented “the

ma]or events.in this hypha tip with actively dividing nuclei, showing repeated
divisions of the nticlei at the “nuclear-sites” and finally leading: to the forma- ,
tion ‘of giant fused nuclei.” Just behind the tip. there were dividing nuclei
with individual chromosomes usually in a’ group. of  four showing vigorous
_Brownian Movement. Since these chromosomes moved around so fast, as a
consequence, actual and exact identification from the unflattened preparation
was'very difficult. At the end of this very obseérvation however; “niuclear-
sites’ already laid down would :lead to’ the formation of giant fused nuclei.
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II1.- Germination of the conidium: Since 'no special attention was focused
on this; therefore no detailed observation was made. Upon germination,
_one to many germ tubes could be sent out from one to all of the three
cells of the conidium. But these tubes were not sent out simultaneously.
During germination the nuclei within the conidium were in vigorous
division, showing strong Brownian Movement. But this kind of division
would not take place if there was no germ tube sent out. Cytoplasm
migrated. from conidium into the germ ‘tube or tubes with one to many ’
dividing nuclei goi’ng also -along with it. - From casual observation mea-
surement of the growth of young germ tube, about 150 microns per hour
could be obtained with a living hypha mounting on the slide- and sealed
by wax. Figs. 30-33 show a series of photomicrographs taken - with
phase-contrast-microscope..  In these ‘conidia. upon germination all the
cells were actively dividing. At the tip of the germ tube on .the left
side, there were free chromosomes in vigorous: Brownian Movement. but

not confined or restricted by any spindle apparatus,

IV, . The formation of -the “nuclear-site” and its further expansion: From
diagram 1, a series of diagrams is drawn from the living hypha tip in‘
active division. It can:be séen that at the tip there were free dividing
chromosomes, - Gradually a “nuclear-site” was formed a little distance
away from the tip. It seems that generally, - “nuclear-sites”  were: laid.
down acropetally. - 'With repeated  division at these “nuelear-sites” many
nuclei were obtained as shown in diagrams 1 and 3 and serial photomicro-

“graphs taken with phase-contrast:microscope : (Figs.  1-11 -and 12-19).
Finally these nuclei at a “nuclear-site” - fused together -to form giant
fused nucleus as shown in Fig. 19. Why should these “nuclear-sites”
expand to form giant fused nuclei-and what is the function of this par-
ticular:process, there is no. explanation at this time, - Since this kind of
hyphae was found in deeper level of the cultural medium, some physio-
‘Ioéical‘ changes, i. e. the lack of oXygen kmight, be the .inducing agent
for these “nﬁclear-sités” to expand. - ' ‘ ‘

V. The nuclear division in hyphae grown 'on surface I‘e'vel of “the culture:

by Th'erkek Were multitudinous, nuclei ;in‘ this types of hyphae, - There was
apparently noclear: nuclear membrane surrounding eve'ry' nucleus and
simultaneously ‘they would “engage themselves in continuous division.
In observing living ‘material, since they had rapid Brownian Movement,
detailed observation of this kind of nuclei was really difficult. When
division ‘began to take place, each nucleus appéraenﬂy consisted of 4
chromosomes. However no anaphase figure was ever observed, perhaps
this stage was too abrupt to make the observation possible,. Then finally
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two newly formed daughter nuclei were observed. Sooner or latter one
“or both would divide again, so as to make the nuclei and chromosomes
packed in the hypha look like the stars in the Milky Way as in Fig. 35
\ {phase-contrast-microscopy), Figs. 51, 52, and b3 (carmine stain), :
VI Aneuploidy: Suzuki (unpublished) made an assertion that besides 4 as
- a typical number of chromosomes in a single nucleus,yz -3:0r. 5 chromo-
somes were “also present.” In our observation the typical number was
-four, smce the living materlal could not be observed in-a more ﬂattened
preparation ‘(about 0.05mm thick), numbers of chromosomes fewer ‘than
4 could be asserted to be the result of faulty observatlon Furthermore
the chromosomes could migrate to qu1te a dlstance from the place of
origin; one or two was possible to be included and counted with another
bnuclear group; - In other words aneuploidy  seemed to be not definitely
observed in our ‘experiments so far. L .
VIL Anastomosis: Fig. 46 shows the anastomosis to occur between two hy- ,
phae. - This was the only case observed through -out our whole experiment.

Discussion

P. oryzae is classified in the order of Fungi Imperfect1 Its sexual stage :
‘has never been found so: far Since-‘the hypha as well as cells of the comdlum,‘
are multinucleated,; ‘it 'seems that no- genet1c study of this fungus can be obtain-
ed either from the sexual stage or by parasexual method. It is known that
there is no diploidization and haploidization in the life cycle of this fungus.
Genetic studies by the parasexual method seems to be precluded thereforem

From our observatlons, it is found that m1tos1s proceeds in ‘a classmal S

manner with ‘distinct chromosomal d1v151on even though the spindle apparatus
is not stained whatsoever w1th different kmds of stams used in our exper1men-
tation on top of the addition of ferric ion in the fixative used before staining.
However, indications are that the spindle apparatus does ~ex1st~espec1ally in the
photomicrographs taken with phase-contrast-microscope~and by obsérvation of
living material; Durihg metaphase the “halo” (Suzuki unpublished) is oval
'shaped instead of being roundish as in prophase (Figs. 20, 22).; This oval
shaped apparatus is maintained through anaphase totelophase. After the daughs '
ter nuclei are separated, the nucleus will resume the round shape again. This
change of shape Would tie ‘tip the resolving of the nuclear membrane with the
formatlon of spmdle apparatus in mitosis closely together. Since spmdle appa-

ratus is observed in several fungi such as’ Basidiobolus (Rabinow 1963), Neuro-
spora (Singleton 1953, Somers e¢f al 1960), and many other 'fungi‘, we are sure

that if the stalmng techmque can be 1mproved the spmdle apparatus in sta1ned

preparatmns can be obserVed later. -




ast-mlcroscopy Ca 1280 X. . -
- These serlal photomicrographs taken about 30 rnmutes mterval showmg the -
d1v1s1on of nuclear—s1tes ‘Some of these photo ¢ 'crographs are d1agramat1cally pre.
- sented in dlagram 1 with the time when each dlagram was made and is mdlcated at :
 the rlght of each diagram. Tt is very interesting to note that the‘ “nuclear~s1tes” .
ere rather slmple at the time when the observation started Nucle1 were dlspersedf
‘ . w1th ‘large sized vacuoles in between them, Only a portion of mtercalary segment of
. the hypha is presented in the diagrams. Durmg the observatlon both nuclei and
' ‘Lchromosomes dlvzded actlvely and moved v1gorously w1th Browman ‘Movement, But
R these phenomena stopped altogether the next mornmg It can be seen from. ‘the
photom1crographs that nuclei of these expandmg “nuclear-SItes” were d1v1dmg and»
- multlplylng, ﬁnally leadmg to the formatlon of the g:ant fused nuc1e1 G .
- Pigs, 12*19: “This series of photommrographs wete taken about half an hour nterval show-,, -
. ing the division of ‘the “nuclear sites” at the tip of a hypha. Arrows at the right
o int to the “nuclear s:tes” in which repeated division of nucle1 from 2 nucle1 (Fig. ,
' 12), ﬁnally 4 (Flg 17) Were obtamed, and ﬁnally all of them fused to ethe to form

g 20 Showmg a gei'mmatmg 3«-ce11ed comdlum. Arrows pomt to. the d1v1d1ng nuclei*y
in the branched germ  tube. Frorn top to bottom: T, telophase, A, anaphase; M
o metaphase, chromosomes arranged in the rmddle of the spmdle apparatus.. : :

constrlcted m the .
out of focus The"

;n" sp:te of the Sparsely placed nuclel. .
ph‘ wzth few nuclei. Arrows Point to. nucle

o , young branch at' the upper port:on. The “nuc ear- sxte” (pomted by arrows a
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bottom of the figure) bad a start of two daughter nuclei (Figs. 38, and 39). In Fig.
40 the lower nucleus started to divide and the upper nucleus also divided later as
shown in Fig. 42 and fianlly 4 daughter nuclei were obtained from successive divi-
sions of the upper nucleus, but with only two daughter nuclei obtained from the
division of the lower nucleus making a total of 6 nuclei in all for this “nuclear-site”.
Further division would mean more reduplication and accumulation of more nuclei,
finally leading to the formation of a giant fused nucleus. At the upper segment of
the hypha where the branch was located, the nuclei (3) were placed originally in the
main hypha (Fig. 38) and gradually they migrated to the young branch (Figs. 44, 45).
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Plate II. Figures 46-74 are Ca. 1200 X, unless indicated otherwise

Figures 46-50: HCl-Giemsa stain.

Fig. 46: Anastomosis. This was the only case observed through out the whole experiment.

Fig. 47: Nuclear migration indicated by an arrow. A, late anaphase figure on the left;
P, arrow points to prophase with a nucleolus in the middle with chromatic material
placed in juxtaposition to the nuclear membrane.

Fig. 48: prometaphase showing a nucleolus diminishing in size and fading in wlol in
the middle of the nucleus. The four chromosomes were distinctly visible, two larger

£
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It seems that the “nuclear-sites” are laid down near the tip of the
hyphae which are grown in a submerged cu]ture. From '‘whatever meager
observation obtained, the nucleus or nuclei moves into the germ' tube ' together
with "the cytoplasm' from the conidium which is in vigorous division with
chromosomes in vigorous Brownian Movement. It seems that the daugh’tér
nuc1e1 obtamed would not be delimited by a nuclear’ membrane, -One or both
daughter nuclei may resume nuclear division again soon after the daughter
nuclei are formed. However a ‘nucleus with nucleolus and - a distinct. nuclear

membrane, a typical nucleus, is formed behind these dividing free nuclei one

and two smaller: but they were all of different sizes,
Fig. 49: Telophase.:

“Fig. 50: Hypha with shorter cells separated by many septa. Each cell seemed to be:

multiniicleated ‘also. -
Figs.51-61: . carmine stain, : .
Fig. 52:  Hypha with multitudineus nuclei. ~Many of them. were dividing synchronously.
Figs. 51, 52: Tip of hyphae.. There were several nuclei near ke tip dividing synchronously.
Figs. 54-58 - Photoniicrographs were- taken ' of a' single hypha at different foci showing
different division figures: .
Fig. 54:  Arrows point to: A anaphase; ‘M, metaphase w1th 3 distinct chromosomes and
the ‘other one only faintly shown.
Fig.. 55:: A, -anaphase.
Fig. /56 Ty telophase; “A. anaphase.

+: Fig."57:: T, telophase; A, anaphase; ‘P, prophase, nucleolus appeared to. be - rather -small

with ¢armine stain as compared with that obtained  from phase-contrast: mlcroscopy
or by HCl-Giemsa stain.

Fig. 58: M, metaphase, only 3 dlstmct chromosomes were visible at this focus.

Fig. 59:  Metaphase figure showmg 4 chromosomes attached themselves together ina nng- i
-like-plate, : : i

Fig. 60: Late prophase showmg -a-small nuc[eolus inithe mlddle with the contracted chro- :
matic material ‘4t the periphery.

Fig. 61: - Early prophase with nucleolus and chromatic’ ‘material surrounded by distinct
~nuclear membrane,

Figs. 62-74: " Leuco-basic fuchsin (Feulgen: stam)

Fig.'62: A Early  anaphase, the daughter chromosomes beginning to'. move to- thelr
respective' polar region: T, telophase.

Fig, 63: ‘Migration of chromati¢' material from hypha to newly formed branch.

Rig. 64: " Late anaphase, :

Fig. 65:  Anaphase ﬁgures, all"the chromosories were not clearly v1s1ble in thlS focus:

Figs. 66, 67:  Hypha with giant fused nuclei, some “nuclear-sites” were d1v1d1ng

Fig. . 68:  Two neighboring anaphase figures as pointed by arrows.

Fig. 69: T, telophase; A, anaphase, all chromosomes being just divided.

Fig. 70::7 A, late anaphase; I, interphase, note the absence of nucleolus.

Fig: 71: M, mataphase, one on the left showing the 4 chromosomes lined up at the equa-
tor, while one on the right showing the 4 chromosomes rounded up hke a-ring.

Fig. 72: M, metaphase, showing 4 chromosomes rounded up like a ring. = Note the chro-
matic connections ‘among themselves. A; anaphase :

- Pig. 73:. Telophase.
CFig. 74: A giant fused nucleus near the tip of a- hypha.
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by one acropetally as showh in diagram 1, Figs. 30-33. These nuclei are the
“nuclear-sites’” laid down. -Consequently, the -growth of the hyphae is limited
“at the tip. Zalokar (1959) found that the growth of the hyphae of Neurospora
crassa was localized a short distance from the tip of each hypha, Perh.a:p‘sk,,
the observatmn so-obtained may offer the explanation for this. '

After these “nuclear-sites” are laid down; these sites would resume repeated‘ '
nuclear division again as shown in diagram 1 and 3, and finally these nuclei
would fuse together to form giant fused nuclei of different sizes and various forms.
COnsequentIy, the "en,d‘result of ‘the repeated division at the “nuclear-sites” would

~lead only to the expansion or enlargement’ of these “nuclear-sites” but not direct
to ‘the lengthening of the hypha in which these “nuclear-sites” are located.

As both hyphae and conidia are multinucleated, and ‘many giant fused
nuclei are also multinucleé.ted, the heterokaryotic condition-of P. oryzae would
be perpetuated if it has started as'a heterokaryon. Furthermore, anastomosis
is observed. This would 1n1t1ate heterokaryos1s even if it starts out from a '

;homokaryon. , : ; , ;

~Zalokar (1959) working with Neurospora -asserted  that these giant fused
~'nuelei are fat globules. Since ‘they take up leueo-basic fuchsin r’eadily; they
must contain DNA. Therefore, ‘they'are chromatic in nature.

: Sufamary

P oryzae was 'inultinucleated m both hyphae;andk‘conidia‘. ~The nuclear
~ condition  would 'vary when the hyphae were obtained f;’ro‘m\differeht levels  of
_ the culture. Or it would also vary if the culture was grown in an aeriated,
continuous shakingyliqui‘d niedium. Each nucleus had 4 chfoniosomes two lar-
ger‘and' two smaller but all of different sizes. They would d1v1de W1th cIasswaI '
manner of mitosis. Upon germination, the conidium sent out one to several
germ tubes and the nuclei in the dividing cell or cells of thls conldmm seemed
to divide: actively and synchronously Cytoplasm as weII as one to several
nuclei from each cell were transmitted to its germ tube “Nuclear sites” were
laid down acropetally Further nuclear division of this® nuclear-51tes would
lead ﬁnally to the formatlon “of ~the glant fused nucle1 .Anastomosi's was
observed. ' ‘
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