CHAPTER V

CONCLUSICH

The objective of this research is to identify
the species of Genus Padina, The work was done Dy
studying the speciemens, both personally collected and
those provided from the Faculty of Fisheries, Kasetsart
University, and the Department of Botany, Chulalongkorn
University. The snecimens were examined the whole
fertile plant first, with the un-—aided eyes or the bine-
cular microscope, then minute pisces from various parts
of the frond were scctioned, both radial and transversecely
by frechand mesthod and examined under a compound micro-

scope.

The characteristics used for examining are:

sizes of the whole plant,

- calcification of blade,

- length and stupa of the stipe,

-~ branchingz of the blade,

~ development of piliferous zones,
- width of the glabrous zones,

— bearing of reproductive organ,

- distribution of sori,

- present of indusia,
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- number of cell layers Tforming the blade,
— 8ize of superficial cells,
-~ size of reproductive organs, and

- occurring of hairs and rhizoids.

ight species of Padina were found from this study,

three of them are new record for Thailand, They are

Padina austrelis Hauck

P. boryana Thivy

P. distromatica Hauck, new record.
P. gymnospora (Kiitz,) Vickers.

P. Jjaponica Yamada, new record.

F. minor Yamada, new record.

P. pavonica (Linn,) Thivy

P. tetrastromatica Hauck

The key to these species are shown in pages

and the distribution are shown in Table II: on

page 46, .
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Table IX Distribution of Padina spp. in Thailand.
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Pacdina spp. usually found cast ashore almost all

yYear round, but have not been utilized., If they can bhe
used as a fodder or fertilizer like in other countries,

they will turn to be wvaluable algae.
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Plate IT Map of the Gulf of Thailand showing the
distribution of:-

4 Padina ausiralis Eauek,

e P, boryana Thivy,

©

L]

. distromztica dauck,

. gymnospora (Klitz.) Vickers,
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Plate IIT Map of the Gulf{ of Thailand showing
the distribution of:-

o Podine  Jjaponica Yamada,

x P. wainoz -Yenada,
¢ P. pavoniéd (Linn.) Thivy,

4 P, tetrzstromatica Hauck,
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Flate IV

Figure 2

Figure 2.

Padina sustralis Hauck, sporophyte plant,

showing lower surface which is moderately
calcified, and tetrasporangizl sori on

the upper surface. (x 0.4},

Padina boryana Thivy, sporophyte plant

showing both surfaces, piliferous lines

and sori on the upper. (x 0.45),

Lhme o e Lol

*\
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Figure 2
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Flate V

Fizgure 1.

Figure 2

Padinsa distromatica Hauck, sporophyte

plant showing non=calecified bl=z=de,
piliferous 1ines and tetrasporangial

sori on the upper surface. (x 0.38).

Padina gymnospora (Xtitz,) Vickers,

sporophyte plant showing upper and
lower surfacesy with pilifcrous lines
and tetrasporangial sori on the upper.

(x 0038)1



Figure 2
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Plate VI

Figure 1,

Figure 2,

Padina japonica Yamada, showing

piliferous lines,and a tand of tetra-

sporangial seril. (x 0.5}.

Padina minor Yamada, showing upper
and lower surfaces, with concentric

lines of sori. (x 0.63).



Figure 2
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Plate VII
Figure 1. Padina pavonica (Linn,) Thivy, spcrophyte
plant showing piliferous lincs and bands
of tetrasporangial sori. (x 0.5).
Figure 2. Padina tetrastromatica Hauck, showing

irregular brarching lobes and concer-
tric lines of tetrasporangial sori.

(x 0.45),



Figure 2
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Plate VITIT

Figure 1.

Figure 2,

Early developing plant of Padina sp.,
showing: £ = voung frond; 1 = uniseriate

lateral branchs rh = rhizome., (x 2).

Surface view of margin of developing
fan of Padina sp. showing position of
original apical cell (a) and marginal
initials, 1-5 segments of the apical

cell (After Reinke, 1878).



Figure 1

Figure 2
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Flate IX
Figure 1, a-c. Germlings of tetraspores of
Padina sp. showing a = apical
cell, e = erect shoots, n = nodule,
and rh, = rhizoid, (After Carter,
19277,
Fizure 2, fadins/pavonica Linn, showing

formation of tctrasporangium and

tetraspores
d. Sporangial dnitial before
formation of stalk cell,

b, Sporangium and stalk cell,

¢, Sporangiwa preceding meiosis.

d. Sporangium containing four
spores, shcwing chromatophores
disposed around the nuclei,

(After Carter, 1927).
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Plate X

Figure 1.

Figure 2.

The baszl portion /of Padinz tetra-

stromatica Hauck, showing 4 celled-

layer, covering on both sides with

hair-like rhizoids. (x 180),

Upper surfzce of Padina australis

Hauck, showing the young non-indusiate

tetrasporangiai sori, (x 175).



Figure 1
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Plate XTI

Figure 1.

Figure 2.

Padina zymrospora (Kfttz,.,) Vickers, upper

surface of froad showing a portion of

indusiate oBgonial sori. (x 240),

A piece of frond of Padina boryana Thivy,

showing a racial section of the fan-shaped

o8zgonial sori, (x 35G).



Figure 1

Figure 2
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Plate XII
Padina gymnospora (Xttz.) Vic\;?;
s -
Figure 1. Upper surif%ijgf;
of anther?/ $ v
Figure 2,
*




Figure 2
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Plate XIII

Migure 1.

Figure 2a

A piece of fronc of Padina boryana Thivy,

showing a radial gection of antheridial

sori. (x 350).

Padina australis Hauck, gametobphyte

plant showing voung intermwixed sorus;
band of o8gonial sori (o) interrupted
by vertical pattern of antharidial sori

(a). (x 240).

e ]
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Plate XIV
Padina australis Hauck
Figure 1, Upper portion of frond showing the

mature intermixed sori. (x 110).

Figure 2. The same as figure 1., (x 280).
Figure 3. Intermixed sori showing mature obgonia

and antheridia., (x 240),.

o = obgonial sori,

a antheridial sori,

o}
]

piliferous—limes



Figure 3
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Plate XV

Padina tetrastromatica Hauck

Comparison of the three kinds of sori

Figure 1, Tetrasporangial soris (x 110).
Figure 2, OBgonial goris (x 110)

Figure 3. Antheridial /gori. (x 110).
Figure L. The sames’ag figure :2. (x 180).

Figure 5. The same as figure 3. (x 180).



Figure 3
Figure 2

Figure 5
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Plate XVI

Padina australis iauck

Figure T &

Figure 205

P_:J

igure 3.

Figure 4.

Figure 5.

Blade showinz piliferous lines of the upper
(soli¢ lines) and lower surfaces (stipple
lines), enomalous development of antheridial
sori (a) in successive glabrous zones, and
rays of cells with darker contents (between
vertical stippled lines); Oogonial sori {o)

in part in consecutive glabrous zones (x 2)

Radial section of the blade showihg relaticnaship
of the cells of the upper (u) and lower

surface (1). (x 300},

Pransverse section of the tasal region of
the blade showing the bistratose feature

and the rhizoids of the upper surface. (x 300).

Transverse section of young intermixed sori
with two groups of oogonia (o) basal cells,
and indusia over the oogonial and antheridial

sori (a) (x 500).

Radial section of a mature bisexual plant

showing an o8gonial sorus. (x 500) .

.
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Plate XVII.

Padina boryana Thivy

Figure 1, A portion of blade showing piliferous =zones
only on the upper surface, and tetrasporangial

sori above every piliferous zone. (x 4),

Figure 2, Lower surface of blade dyed with 2% Safranin C,
showing piliferous zones of the upper
surface (stippled lines) and scattered
hairsof the lower surface in the median
portion between two piliferous zone of

the upper surface. (x 4).

Figure 3. Upper surface of o female gametophyte
showing the band-like oogonial sori in
the midcdlc portion of blade and fragmented

sori in the lower portion., (x 4).

Figure 4. Radial section of blad: showing 2-ceclled -
1ayer and non-indusiate tetrasporangial

sorus. (x 600).

Figure 5. Transverse section of the lower portion of
blade showing the thick-walled hair-like

rhizoids. (x 400).

Figure 6. Radial section of the mid-blade showing
the piliferous zone on the upper surface.

(x 600).
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Plate XVIITI,

Padina distromatica Hauck

Figure 1i. A portion cof »Hlade showing the upper
surface piliferocus lines, those of lower
surface (stippled) also be seen in the
proximal portion, and tetrasporangial
sori on either side of the piliferous

lines on uppar surface. (x 3).

Figure 2. Transversc seciion of median region
showingz the 'cells of two layers and

heirs. (x 7 500),

Figure 3. Radial section of btlade showing a non-

indusiate tetrasporangial sorus. (x 400).

Figurc 4. A portion of an antheridial sorus. (x 500).
Figure 5. Radial section of blade showing an

antheridial sorus, (x 500).
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Platce XIX.

Padina gymnospora Kutz.

Figure 1.

Figure 2.

Figure 3.

Figure 4.

A portion of sporophyte blade showing )
piliferous zones of the upper surface

(solid) and lower surface (stipples line),
and distribution of tetrasporangial sori

(stippled areas). (x 2).

Transverse sScction of the lower part of
the blade showing the cell layers and
bair-like rhizoids on the upper surface.

(x 200).

Radial section of blade showing non-indu-

siate tetrasporangial serus. (x 230).

A portion of upper surface of blade showing

the tetrasporangial sori, (x 65).

v
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Flate XX,

Padina japonica Yamada

Figure 1

Figure 2.

Figure 3.

Figure 4.

A portion cf *lade showing the upper surface
with two bands of tetrasporangial sori in

some fertile glabrous zones. (x 2).

Transverse section of the lower part of
the blade showing rhizoids, and cells of

upper and lower surfaces. (x 200).

Transvers section of the basal portion
of the blade showing a tier of cells and

rhizoids. (x/'230).

Radial section of a tetrasporangial sorus

showing the persistent indusium, (x 250),

"
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Plate XXI.

Padina minocr Yamada

Figure 1. Upper surface of a segment showing pili-
ferous zones of the upper and lower
(stippled lines) surfaces and tetrasporangial

-~

sori in esvery glabioous zones. (x J).

Figure 2, Tranverse section of the lower portion of
blade showingz 2 celled layer, covered with
hair—like rhizoids on the upper surface.

(x 100).

Figure 3. Radial section of blade showing a tetras-
porangial sorus with the deciduous indusium.

(x 250)%
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Plate XXII,

Fadina pavonica Linn,

Figure 1.

Figure 2,

Upper surfece of frond of the :aonoecious
gametophyte chowing: margin of blzde (a),
piliferous zones of the upper surface (b)),
piliferous zones of the lower szsen from the
upper (c), obgonizl sori (d), and the
anthericial sors (&), distributed in radial

pattern {(x 2.5).

Transverse section of the lower portion of
the blade showing 3 layers of cell and -

the hair-like rhizoids, (x 200).
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Plate XXIII.

Padina tetrastromatica Hauck,

Figure 1. A portion of upper surface of blade showing
the piliferous zones of the upper and lower
(stippled line) surfaces and the tetraspo-
rangial sori on both sides of the former.

(x 3).

Figurz 2. Transverse sczction of the lower portion of
a blade showing 3 c¢elled layer =nd in pert

4 cellad layer. (x (300).

Figure 3. Upper surface of blade showing the toetraspo-
rangial sori (t) on both sides of the

piliferous zoncs tpr+ (= 5) .

Fizure 4. Radial section of the middle portion of
blade showing 3 celled layer and tetraspo-
rangial sori (t) on both sides of a pili-

ferous zone (p) (x 350).

@
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