CHAPTER 4

DISCUSSIONS
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extruded between the cbservation time and could not be detected in
this experiment. According to Hildemann et al (1977 b), cytotoxic
reaction may have charactaristi&:ally damaged tissues. This reason
seems to be pass;_!.blu in this experiment, but at present no evidence
was found. The other possibilities, tissue was damaged due to

nematocyst discharge of the opponents. At present, the mechanism
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of mesenterial filaments extrusion remains unexplained. However,
the response is assumed to be mainly interspecific. Here, I
propose that Montipora species use mesenterial filaments for

aggression, and’they may use the other unknown mechanisms for this

propose.

ic interactions in short-
term laboratory experifiént, ' hierarchy was observed
but this relation changed™Iater| o thbethatthﬂdominanca
hierarchy is not £i . mé Yo ‘ th Bak et al (1982)

and Nakaya (1984 ‘ i experiments clearly
showed that there pairs of M. foliosa-
M. fovealata and M The dominance hierarchy
among four species off MOntipgra l- oticlear due to the ' changes
through time, but seveérs : 5 e ‘@xpected. M. ehrenbergii

seems to be at the top of

of competitive ability while
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studied. It was ~ e of interactions in

short-term exparim?ts that M. ehrenbergii used mesenterial filaments
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that M. ahraﬂ:erg:.i killed 1;Pe ne:.ghbar colonies nf some species of
i@ RAGIATOU A YRR o s

gj,i should be defined as ‘aggressive' in relative aggression of
corals., Sheppard (1979) reported that on reefs of Chagos, Indian
Ocean twelve occasions where different species of the genus Montipora
touched, both colonies abutted without an aggression response. In
the present study, many xenogeneic pairs among Montipora species

studied from both short-term laboratory experiment and field
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experiment had no apparent interactions (indifference]. It was
indicated that interactions among the species of Montipora were
mild reactions. As was assumed by Bak and Crién (1282) , mild

reactions found among allogeneic and xenogeneic pairs were the

strategies which were adopted by many species of corals. This

assumption may be ap;;liad : n the case of Montipora.
Bak et al ( &ﬂ crustaceans dwelling
o —

in the spaces of wgies of corals affected

the contact reactit faya (1984), who carried
out his experimef Found ascidians, crusta-
ceans, gastropods g and algae around the
contact area of nts. The gastropod,

Peristerna nassat ich were found during this

cbservation, may influe tions somehow.

During ‘the g-term ekpe pegiod, the ranking was

reversed only 'f_ foveolata. M.

‘the first &th However after the
first month fo er m foveolata in most
cases. ﬁ m mﬁﬁi ﬂﬁﬁﬁ the natural reefs
also in th ﬁ ﬁ!ﬁl It is possible
m gﬁﬂ m ﬂ successfully

counterbalance mesenterial filament attacks from M. foveolata.

foveolata damﬁge&. foliosa ir

Richardson et al (1979) reported that the reef-building coral

Montastrea carvernosa Linnaeus possesses sweeper tentacles which
i
have enlarged nematocyst batteries and appears to be used in defense

of the coral's living space and may deter mesenterial filament
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attacts from the more aggressive coral M. annularis. However in

this study, sweeper tentacles could not be detected at all.

Comparisons of ranking of competitive ability among the
four Montipora species obtained from short-term experiments, long-
term exberiments and field observations are given in Fig. 60. 1In

r

the pair of M. foliosa-ll. gtd, gthe inferiority of M. foveclata

during the experimental“per ; elated to the fact that it
- ——
failed to digest M. f@ddOCa Wit cEmesenterial filaments and
during the later 3 a may produce growing
edge behind the daffagefl £ p, and may bvesgrow M. foveolata slowly.
On natural reefs, | ome to contact rather
slowly, contrary tg There may be
differences in habij * ecies concerning sedimen-
tation, light and wat.
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4.2 Interspecific interactions

Tn intra-reef allagrafts, fusion occurred at a rate of

15.4%, 13.5% and 13.5% for M. foliosa, M. ehrenbergii and M.

digitata respectively. In cases of fusions, no border line was

detectable between the colony pairs. The longest distance between

ferent colonies neg tuseldac (iPddemann, 1975, 1977 a,

*
colony pairs which were ::perinent was less than l4m.

It is obviously indicat spac:.ea of Montipora exhi-

bited low rate of fusiche Vi *--i;:ﬂ_-; that genetically dif-

1977 b; Bak and 983; Niegel and Avise,
1983; Hunter, 19854 rafifigfe 1985) ‘helds true, the fusion
of M. foliosa, M. Giiregbs & ita can be explained by
assuming that the fuy -“ =Y 'j jere produced asexually. The

| Ainﬁ';'f:
results from field ohsSe -!l:-f:_ -_ i that there were l:l.ving

.

fragments of both colo _1;: H 5§iMaoliosa and M. digitata but

e

some living fragnﬁ ES th could not be detected

by the dasarvatiuns‘. The fcrrmat.ton of new colonies by the fragmenta-
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mode of rep ductinn among gome species of reef curala (Highsmith.
T
by fragmnntatiun. Because the colony shape of M. ehrenbergii is
encrusting and massive form, they were hardly broken into fragments
by external force. However I found the partial mortality of M.
ehrenbergii frequently and the processes of partial mortality may be
an important mode of establishment of new colonies in this species.

The histoincompatibility response noted in Montipora foliosa, M.

ehrenbergii and M. digitata are consistent with that of M. verrucosa
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{Johnston et al., 198l1; Jokiel et al, 1983), Porites lutea, P. eridani

(Nakaya, 1984) and Montastrea annularis (Logan, 1985).

In inter-reef allografts, the distances between two coral
aggregate area are more than 500 m. so there are few chances for

colony fragments to move from one reef to another. In sexual

reproduction, some s;gaci ‘ pgra including M. foliosa,

M. ehrenbergii and digit are’redorted to be hermaphroditic
species and release g | Heyward and Collins,
1985; Babcock et to, manuscript in
preparation). (1986) have been

reported that M. ged exclusivaly. For

inter-reef allogra species studied, no

fusion pairs were cigSe 3 # ils @an be probably explained
by assuming that thez€ i _--' t ‘that the fragments move

from one coral ;wg? 4 and cross-fertilization
of gametes predd : '_"‘_"_;_""“’“—'% offsprings from
. digitata, damage
in one and both m:l.am.es were or:currud tﬂu‘.lu these interactions

s e AL RU AT Ao o

a.ssu::pt:ian Nakaya (1984) ‘ﬂl:ha.t the Bevereneas mwssad as tissue

de B B8 e e

culuni s were collected for the experiments increased.

parent colonies. w -

It was assumed that the colonies on the other side of the
island belong to genetically different groups. Neighther the diffe-
rences in aggressiveness between the colony pairs from the two areas

of M. foliosa, M. ehrenbergii and M. digitata were not obvionsly

detected | nor no fusion pairs were observed at all. These results
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are consistent with that of inter-reef allografts. According to

Nakaya (1984) across-island allograffs of Porites iwayamaensis,

. lutea nad P. eridani showed overgrowth without damage in most
cases. In this study, across-island allografts of M. foliosa, M.
ahrenhergi:l. and M. digita exhibit.ed high rate of overgrowth without
damage, indifference an @ vely. Tissue injury in
allorgrafts of M. ly in inter-reef allografts.

This result contradi

he.- found tissue damage of

Porites eridani m allografts than inter-

reef allografts 3 distance expressed as

severeness in re: Bographical distance.

In M. folibs: wo diffegent \ma M are clearly recognized
grafting pairs.

Rinkevich and Loya (13983 _g__ at ‘Stylophora pistillata from

Fed Sea exhibits twogbasic-color ch purple colonies
are found to be =cnnpetitiwly exclude

them, even when they are mot physiceally touching. However, in

1

this study the aggfigssive abilityy of the two morphs of Mo Montipora

i mﬂu&msmwawn
A m‘am ) MIEN /L)

nut définitely fixed, an attempt to explun on by certain
factors, that is, fragment size and region of colony in contact on
allograft interactions, was carried out. The results did not indicate
the tendency that a large fragment overgrew a small one and region

of colonies from which the fragments were taken did not play any
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role in interactions of allografts. However, Rinkevich and Loya

(1983) stated that bigger colonies were superior to smaller
colonies (in the range of 2 - 3 orders of magnitude) and Nakaya
(1984) found the tendency that the larger fragments overgrow smallerxr

ones. Whereas, Hildemann et al (1977 b) accomplished allografts

in the pairs of Montipora t tissue mass ratio of 2:1,

4:1, and 8:1 and foundm €ct on the direction or

timing of allograft reacidwitys Bak £t a1 (1982) reported that
contact locations qé®CC .} "t‘;;‘?_s strea, and Agaricia agaricites
affect interacticgf™w -u/l/ =X \\:\\_\h\k gignificantly but Nakaya
(1984) could not SndF 5 ni Ll -3 :Ex\-\\; this factor on the

interactions in alli®g; .88 of the genus Porites.

Potts (1978@ e bhehavior in intraspecific

interaction was not authors observed extrusion of
mesenterial fi -3er between the ant colonies within a
species of Por v,; :ff P. lutea and Montastrea
annularis {Hakay_y 1984 ;" Togany=19857 . Uf: se contradict the descrip-
tion by Lang (1971¥ &n which the gxtrusion of the mesentenrial fila-

sencs revel bbiehs Sl b ) Phidies o scstemia

In this study. I could not @bserve themextrusion ofidresenterial
cs1aBhiblod ONELLEd AL LAY ELANEL covn o
q

long-term experiments.

Allogeneic interactions in natural reefs are shown in
Table 10. The type of interaction cobserved most often was over-
growth, the next was filling followed by fusion and indifference.

In general, intraspecific interactions of Montipora are rare in
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natural reefs. Since several decades; certain discussions

have made on the significance of inmracf_'i.an;; among coral colonies.
While Sheppard (1979) argued that interspecific aggression is related
to colony zonation, Bradbury (1983) concluded that coral interactions

can play only a minor role in coral community structure. In this

role of interactions in coral
€tions continuously in order

to clarify the signi - pition among corals in community.
structure are stil 2g .r I suggest that interaction

community structure.

AULINENINYINS
PIAIATUAMINYIAE
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4.3 Processes of interaction

Several types of interactions were recognized in the grafting
experiments and field observations, namely, overgrowth without damage,
overgrowth with damage, unidirectional and bidirectional damage,

filling, indifference and fusij During the experimental period,

it was found that many \*::;" =i )m type of interactions. The

probable course of e is gﬁ___rig. 61. Since the process
of interaction is
the end results & Je. Scme colony pairs
showed different’ eplicates such as over-
growth, f£illing vith and without damage.
Although there of interactions were
dependent on the sp nations, the interactions
of coral colonies were 11r definite. When only one
colony produced. a g g edc /at act.area, it resulted in

=i 1

overgrowth and .‘H en both colonies - A;J n, it resulted in

filling. It seangtha oves - illi‘g were dependent on the

growth rate at the ct area. (@Dissue damage of one or both colonies

vere soma ) U bl MERMAd IV e ook race o

not. In 'I-.he natural reefs, fthe coloni€s do not com@/to contact
cuceblot bl OV SR E ML L) EL VY B e
m,ak:l.ng contact. The processes of interactions in natural reefs may
be much different from those of grafting experiments. Bak et al.
(1982) stated that the reactions between two species of corals were
different in relation to the distance between the corals. Isografts

which were conducted in both field and laboratory experiments showed
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Fig. 61 Diagram showing ghe processgs of :mtera ions and the

o Ve 3340 HAIIN Elt’é}ﬁ%l

(a) fusion (b) indifference (c) filling (d) and

{e) overgrowth without damage; {f) and (g) overgrowth
with damage (h) and (i) one colony damage (3j) both

colonies damage.
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complete fusion of tissue and skeleton. 'I!hsanu results confirm the
fact that any interactions except fusion have resulted from the

contact with different colonies.

AULINENINYINT
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