CHAPTER IV

From about 600 specimens used in this study, eight

species were found. They are: Padina australis Hauck,

P, boryana Thivy,

P. distromatica Hauck,

P. gymnospora {(Lfitz.) Vickers
— 7

P. Jjaponica Yamada,
P. mincr Yamadd,
P. pavonica (Linn,.,) Thivy, and

P, tetrastromatica Hauck.

Three of themj P, distromatica Hauck, P. japonica

Yamada and P. minor Yamada have never been reported to
be found in Thailand before. From the collection of
specimens, it is found that P. Jjaponica Yamada and

P. Eavonica;(Linn.) Thivy are very rare, they can be
found only in certain localities., Common species found
in all part of the Gulf are P. australis and F. boryana.
Those found on the east shose are commonly bigger than
those on the west, The distribution of all species are
shown in table II, page 393 plate IT, page 41 and plate

IIT, page 42,
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Description of Species

P, australis Hauck Pl, TXIj Pliy IVy; Fig.l§ PL. X,
fig.2; P1l, XITI, fig.2; P1l. X1V,

figs.1-3; Fl., XVI, figs.1l-6,

Plants growing in tuft, reddish brown, 5 to 15 cm.
high, 10 to 25 cm, brozd, thin (50 - 90/11 thick) with
a short stipe about 1 ¢m, long, stupose on both sides
mostly at the basal part of the blade, deeply divided
into large flabellate/lcbes 2 to 8 cm, wide with dis-
tinct amphigenous-alternate piliferous lines forming
wider sterile glabrous zone (2 to 3 mm, wide), and
narrower fertile glabrcus zones (1 to 2 mm. wide);
blade compesed of 2-1layered cell from the revolute
apex to the stipe, about 65/p thick in the middle part
and 75df thick at the btasal part; cells 25 to “O,P
wide in oboth layers, cells of the upper layer shorter
(30 to 75/P long) than the lower (50 to lOO,P loeng) .
Lower surface of blade slightly encrusted with lime,
Sporophyte with terasporangial sori 0,5 to 0,8 mm.
wide, usually median in position in the fertile
glabrous zones rarely close toc the proximal pili-
ferous lines, and non-indusiate; fairly mature tetra-

sporangia about lOO/p in diameter.
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Gametophyte moncecious, sori unisexusal, antheridial
ancd o8gonial sori cccuring intermixed in a median band
in the fertile glabrous zones, very seldcm in the
sterile glaobrous zonss, cbgonial sori 120 to 2OC,P wide
with persistent induszia, oBgonia 45 to 60/F in diameter;
antheridial sori 300 to 500 1, wide, antheridia about 25);

wide and 15 te 30 3 longd

/
Okamura, 1932, p. 88; Thivy, 1945, p. 106,
Distribution in thailand
Chon Buri Prov. +—3ri Racha, Pallhaya Tai,
Sattzhip.
Rayong Prov, ¢ Ban Phe

Trat Prov. Laem Ngob

Surat Thani Prov. Kon Somui,

Songkhla Prov, Koh Nu,
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P. boryana Thivy P1, 1IT; F1, IV, fig.2; P11, XI,

fig.2; Pl. XIII, fig.l; P1l, XVII,

figs.l—iS.

Plants 3 - 8 cm, high, 4 - 6 cm, broad, yellowish
to greenish brown with a stipe of 2 to 4 mm. long,
blade 75 to 100 j thick with stupa in the basal part
of blade ncar t;; stipe on the upper surface, blade
dividing deeply into few flabellate lobes ahout 4 cm,
wide; blade bictrsiose from the apex to the tasal part,
cells of the upper layer 20 to 30 P wide, 40 to 70/P
long, those of the lower 25 to 35;p wide, 40 to 115 n
long; piliferous zonas of the upper surface moderately
developed, forming the glabrous zones 2 to 4 mm, wide,
piliferous zones of the lower surface rudimentary or
absent, but the hairs scattered in the median portion
of the glabrous zones of the upper surface; tetra-
sporangial sori non-indusiate, band-like, 0.5 to 1.0 1m.
wide, occuring above every piliferous line, usually in
the lower portion of the glabrous zone, rarely in the

median position, mature sporangiz 5C to 75,F in diameter,

Gametophyte dioccious, indusisted oBgoninl sori
0.4 to 0.8 mm, wide, obgonia about SOJy.in diameter,
70 u long, antheridial sori linear or wavy, placed about

0.5 mm., above the piliferous zones, In the lower part
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of the old plants two bands or scattered groups are

found, anthericia about 28 u wide, 32 to 52/p long.,.

The plants found in rock pools of intertidal zones

are swall, less than 3 ecm. high,

Okamura, 1932, p. 89; Thivy, 1945, p, 863 Durairatnunm,

1961, p. 36; Misra, 1966, p. 155; Ta&lor, r. 355.

Distribution in Theiland

Chon Buri Prov, ¢ Patthaya Tai
Rayong Prov, ¢ Ban Phe,

Trat Prov,

..

Koh Chang, Laem Ngob,

Phuket Prov, Ao Makham, Laem Panwa.

Songkhla Prov, : Koh Yaw,.
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P. distromatica Hauck Pl, Ily P1; V,; #ig.l3 Pl, XVIII,

figs . 1_50

Plant usuzlly yellowish brown, 8 to 14 cm. high,
10 to 16 cm, broad, with a short stipe about 3 mm. long,
1 to 2 mm, wide, stupose on the upper surface to about
the middle of blade, but only a short distance on the
lower surface, deeply split with overlapping flabellate
lobes of 1 to 2 cm. wide; piliferous lines on the upper
surface clear with 1,5 to 3 mm, wide of glabrous zones
between them, but weakly developed or rudimentary on
the lower surface, occcurring alternately with those of
the upper surface beginning from the third glabrous zoﬁe_
and placed generally in the upper portion of the glabrous
zone and less common in the median portion, blade bis-
tratose from the apex to the stipe with cells of both
layers 25 to 35/P wide, cells of the upper layer 30 to
70/P long, those of the lower 4O to 100,ﬁ' the height
of the upper-layer cells two third or slizghtly less than
the lower-layer cells; stipe showing three to five lavers,
150/p thick with stupa 0.5 mm, thick on both sides; tetra-
sporangial sori non-indusiated forming a band on both
sides of the piliferous lines of the upper surface and
adjoining them closely (in contact with them); the pro-

ximal bands usually 10 to 15 mm, wide and narrower than



the distal But equal to them in parts; mature sporangia

at tetrad stage S50 to l20/p in diameter.

Gametophyte dioccicusi the antheridial sori closely
ad joining on both sides of all the piliferous lines of
the upper surface but here and there, sometimes at sone
distances from them, but in the youngest fertile zone
the antheridial sori occur only on lower side of the
piliferous line; antheridia 20 to hO/p long, 20 to 25/p
wide. The oBgonial sori occur in the same manner,

obgonia 4O - 70)p in diameter.
Thivy, 19Q5, p SR 1 2 A

Distribution in Thail-nd

Rayong Prov, i\ B&hAREhe):

Trat Prov, Koh Mak

an

Phuket Prov, ¢ Ao Mokham,

Distribution in neighbouring country:

Philippines (Taylor, 1966),
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P, gymnospora kKtitz, i1, II; Fi1i, V, fig.23 Pl, XI, fig.ls

P1, XII, fig.l, 23 Pl. XIX, figs,l-l4,

Plant 8 to 10 cm. high, 5 to 15 cu, broad, greenish
brown in color, with a short stipe 0.5 to 1.2 cm. long,
2 to 5 mm, wide, stupose to one third or half of the
length of stipe, with stupa better developed on the upper
surface; blade moderately cenerusted with lime on the lower
surface, dividing to 4its base into characteristically
round-~flabellate, overlapping lobes, 5 to 7 cm. wide,
membrancus, adhering to paper when dried, with piliferous
zones developed alternately on the upper and lower surface
forming broad sterile zlabrous zones (1,8 to 2,5 mm, wide)
alternating with narrower fertile glabrous zones (1.3 to
1.6 mm, wide); blade bistratose near the margin, 2 to
3-stratose in the rest of blade =and varying from 3 to
5-stratose in the stipej; 50 to 60/u thick in the upper
part, 70 to BO/p thick in the middle, 80 to lOO/p in the
basal part =2nd 100 to 200 in the stipej cells of both
superficial lzyers 20 to 3%/u wide, those of thz uppermost
layer 33 to 85/p long, thos: of the lowermost 40 to 1og/p
long, cells of the subcortical layer of blade LO to llS/u
long, 35 to 70/p wide; tetrasporsngi=zl sori band-like,
0.5 to 1.5 mm, wide, often in median position of fertile
zones, sometimes occurring n little above or in their

lower half or touching the proximal piliferous zones; in
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the older part every glabrous zone is fertile, mature

tetrasporangia %0 to lj?jF in diameter.

Gametophytes dioecious: antheridial sori forming
one or two bands in fertile glabrous zones, antheridia
about 15/u wide, 20 to 3%/p long; obgonial sori forming
a band above or below median part of fertile zones,
sometmes scattering herc and there or occurring in dis-
contiruous double bands in the lower half, obgonia club-

shaped 30 to h%/u in diameter, 40 to 7%/u long.

Thivy, 1945, p., 143; Misra, 1966, p. 156; Ramon,

1966, Fe 1920

Distributicn in Thailand

Chcn Buri Prov,.

Sri Racha, Patthaya Tai,
Sattahip

Ban FPhe.

Rayong Prcv,

Surat Thani Frov,. ¢ Koh Samui,
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P. japonica Yamada Pl. III; Pl, VI,fig 1;

Pl, XX, figs. 1-4.

Plant 5 to 7 cum. higl, about 8 cm. broad, thin
(avout lOO/u thick}, light greenish brown in color, with
a stipe about 2 mm, long, stupose to a greater length on
the upper surface of the basal region of the blade, zand
flakellately lobed over the entire lower surface, blale
moderately encrusted with lime on the lower surface,
often split into several segments, sometimes shallowly
split at the .arging /piliferous lines of upper and lower
surface alternats, forming wider fertile glabrous zones
(1.5 to 2,0 mm, wide) and narrower sterile glabrous zones
(1.0 to 1.5 mr. wide); blade usually bistratose throuzh
the whole plant,r?rﬁigtratose which can be found only in
some parts, about Gij thick in the upper wnart and 80 to
110/p in the basal part, cells of both layers 25 to 35/p
wide, those of the upper laver 35 to GO/F long and the
lower layer 55 to lGOJP long, tetrasporangial sori on
the upper surfacs of the blade forming a band 180 to
QOO/P wide din the median of the fertile zone or close to
the proximal piliferous lire of the fertile zone, but
sometimes additional, discontinuous irrezular line pro-
duced along tiie lower side of the ordinary sori, making
incomplete double lines, mature tetrasporangia 70 to

85)‘1 in diameter.



Okamura, 1932, p. 87; Thivy, 1945, p.

Distribution in Thailand

Chon Buri Prov. : Sattahip

Distribution in neighbouring contries:

Formose (Yamada, 1925),

Japan (Okamura, 1929 - 1932; Segawa, 1960},

Philippines (Tayloxr, 1966).
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P, minor Yamacda P1,IXX; P1,VI, fig.2; PL.XXI, figas.1-3,

Flant 3,0 to 9.0 ca, high, 3.0 to 10.0 cm, broad,
with short stipe of atout 5 m=n. long, stupose only on
the upper surface to half of the heights blacde membranous
and translucent, light brown to yellowish brown in color,
slizhtly encrusted with life on the lower surface, some-
times also on the upper surface, blade usually deeply
divided into a few flaseéllate lobes of 3 to 8 cm., wide;
piliferous zones oi the upper and lower surfaces alternate,
2lade Tistratose throughout the wnole plant, cells of
the two layers akout 25/F wide, those of the upper surface
36 to 70/p long and those of the lower surface 56 to llq/p
long; tetrespor=ngial sori band-lile, occurring only on
the upper surface] just above piliferous lines of both sur-
faces, rarely occur a little distance from them, sporangia

L3 to 76/p in diameter with deciducus indusium,

Gametophyte dioecious, antheridial sori light brown,
240 to 360/p broac, antheridia about 2?/p wide, 32 to 52/P
long, oBgonial sori abocut Eﬁg/p wide, dark brown in color
with persistent incdusia, o8gonia 48 to 5%/p in diameter,

and 79Jp long.

Ckamura, 1932, p., 56; Thivy, 1945, p. 99.



Distribution in Thailand

Chon Buri Prov. ¢ Patthaya Tai

Trat Prov.

¥Koh Chang,

Phuket Prov. Ao -Patong, Ao Makham,

.

Songkhla Frov, : ¥oh Yaw, Koh Hu.

Distribution in neighbouring countries:

Formosa (Yamada, 1925),

Japan (Okamura, 1929 - 19323 Segawa, 1960).

| 17074022
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P, pavonica Linn, P1,IIY; P1,VII, fig.l; P1l.IX, fig.2;

Pl.:{xII, figs.l-—-z-

Plant 5 to 12 cm, high, 4 to 10 cm. broad, brown in
color, with a short stipe about 0,8 cm, long, stupose on
both surfaces, blade simple or dichotomously devided to
the base into flabellate-reéniform segments 2.5 to 4 cm,
wide, stronzly encrustéd with lime on the lower surface
and less on the upper, sometimcs both surfaces slightly
encrusted; piliferous / linzs of both surfaces alternate,
those of the lower surfzee sometimes developing here and
therc, sometimes aksent and slightly seen through the
upper surface; glabrous zones 1,7 to 4,0 mm, wide; blade
bistratose in the upper part, 2 to 3-stratose in the
middle and lower parts; cells of the superficial layers
25 to hO/p wide; thnosec of the uppermost layer 25 to BQ/u
long, those of the lowermost layer 40 to lhO'P long;
tetrasporangial sori 0,5 to 0,8 mm., wide, occurring on
the upper surfzce in the older part and commonly on the
lower surface, the position of sori are on both sides of
the piliferous zonzs of the upper surface and touching
them or just a little dist-nce from them. The sori are
band-like or break into segments, with persistent indusia,

mature tetrasporangia lOOthO/P in diameter.



Gemetophyte typically monoecious, but there are also
male and female unisexual plants and finally, predominantly
male or predominantly female plant in which gametangia of
one sex overwhelmingly dominate, in bisexual plant, sori
unisexual, male and female sori intermixed forming a very
narrow band of 0.2 to 0.5 mm. wide, on both sides or only
on the upper side of the piliferous zones of the upper
surface; in unicexual plant, band of sori occurring in the
same manner; obgoniz 30 to hOJp in diamcter, antheridia

15 to 20/y wide, 20 to 35}p long,

Thivy, 1945, p. 1723 Durairatnum, 1961, p, 36;

Misra, 1966, p., 1543 Ramen, 1966, p. 183,

Distribution in Thailand

Rayong Prov, : Ban Phe.



f‘- tetrastromatica Hanck P1,IIXI; Pl.VII, fig.2

P1.X, fig.l; P1l.X%V,

figs.1-5; P1l.XXIII,

figs.1-4,

Plants 6 to 15 cm., high, 10 to 20 cm, broad, reddish
brown, with a short stipe '2Zout 0.5 cm. long, stunose on
both surfaces in the basal part of the blade to about one
forth or one tuird of the length, usually divided into
a few flabellate 1lobég/in Young plants and divided to the
base of the blade “into many cuneate lobes of about 2 to
4 em. wide; piliferous Zones on botkh surfaces occurring
alternately and well developed withk glabrous zoncs hetween
them; about 1 tol2 mm, wide iIn the younger part ang 2 to

3 mm. in the older; blade bistratose in the upper part,

2 to 3-stratose in the middle and 3 to 4Y-stratese in the
basal partcy cells of the superficial layers 20 to 30 n
wide, of the uppermost layes 25 to 45 long, :thoss of

the lower layer 40 to 80/P long; tetrasporangial sori
occurring on both sides c¢f piliferous zone of the upp:zr
surface, placing very closz to them, azbout 200/p wide,
tetrasperangia 80 to lBO,P in diameter;

Gametophyte dioecious, otgonial and antheridial sori
arrangement similar to the tetrasporangial sori, olgonial

cori about 150‘F wide, o8gonia 30 to 5?/p in diameter;
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antheridial soxri 250 to LOO p wicde, yellowish brown in

e

color, mature antheridia 1% to ZS/P long, 15 to 20/P

wide.
Thivy, 1945, p. 1593 Durairatnum, 1961, p. 36.

Distributionr in Thailand

Chon Euri FProv.s 4/ Sri Racha.
Rayong Prov, ¢ 3an Phe.

Trat Prov, ¢ Laem Hgob,



ey to the Species of Fadina

Species with 2-layef throughout the blade,.sesees 2
Species with 2-3 layer in the middle part
of blade and 3-4 layer in the basel part .....c.. 6

Tetrasporangial sorus covered by an

LS

1nAUSIUM 4o seseoasssoss Aasmncesossesossssonsanssss
Tetrasporangial sorus not covered by an

INAUSIUM ¢ seead Johffoiik ao o e Ras ssss0aveccnsssnss U
Indusia deciduous, close! tc the piliferous

zones; evcry glabrous zone fertile, pili-

ferous zones:' well developed on both

BUrfaces seepapin vsssdonsesinedy » vesosansassPo minor
Indusia persistent, visible with hand lens

or binocular microscope, every other

glabrous zone fertile swevesssesscacsess P, japonica
Sori forming a band only above every other
piliforous zone with a distinct space

between those bands of sori and pilifercus

zZones next Delow THEM seseesssaaresraviosss s sasvess 5
Sori forminz a band on both sides of every

other piliferous zone and placed closed

to it, at times the lower band of sori not

developed sesvscvesevcssrorsesscssssPs distromatica
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Filifercus zones of the lower surface of

blade rudimentary or 29sent ceecvececenss P. boryana
Piliferous zones of the lower surface of blade well
defeloped, gametophyte monoecious .......
cesesesrcrsreresnssasessscsesseshassaas Po custralis
Tetrasporangial sori non-indusiate .seceeseeseenns 7
Tetrasporangial sori indusiate, plants

encrusted with lime on beth surfaces,

strongly on the lower surface and less on

the upper; gezmnetophyte uionoecious or dioecious
Secsseccectsssssasssrasasaesssssesaasass P, pavonica
Sori forming a band on both sides of every

other piliferous zone and placed close

to it, at times the lower band of sori not

developed olo.-ocloalo-nogocgca;.P. tetrastromatica

Sori forming a band only above every othecr
piliferous zone, wusually at a distance from
them, commonly encrusted with lime on the

lower surface of blade ..eescsese0ses P. gymnospora




	Chapter IV Results
	Descriptions of Species
	Key to Species of Padina


