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Ecological Characteristics of the Epiphytes on Seagrass -
I1. Effects of Physico-chemical Factors on Eelgrass (Zostera marina L.)
and Epiphytes

Mi Hee Chung* and Seok-Hyun Youn

National Fisheries Research and Development Institute, Busan 619-902, Korea

Abstract - Thiswas the second study on the ecological characteristics of the epiphytes on seagrass
leaf. The objective of this study was to understand the variation of epiphytes on seagrass |leaf
depending on the change of physico-chemical factors such as salinity, nutrients, and etc. This
study showed the four results. 1) The eelgrass growth was influenced by water temperature,
suggesting the positive correlation between eelgrass growth and water temperature. 2) The
epiphytes growth on seagrass leaves did not show the correlation with water temperature, but
negatively correlated with salinity. 3) The eelgrass growth decreased when the concentraion of
nitrogen increased. 4) However, loads of epiphytes increased when the concentration of total
nitogen (TN), nitrate (NO3™), and nitrite (NO2") were high. This increase of epiphytes growth
could be suggested in the cause-effect pathway of nutrient enrichment leading to seagrasses |oss.
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Fig. 1. The map of eelgrass(Zostera marina L.) sampling site.
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Fig. 2. Seasona variations of water temperature and salinity in Y u-
lim from July 1998 to July 1999.
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Fig. 3. Seasonal variations of dissolved nitrogen in Yulim, from
July 1998 to July 1999.
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Fig. 4. Seasonal variations of dissolved phosphate, dissolved sili-
cate and biological silicate in Y ulim from July 1998 to July
1999.
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Fig. 5. Relationships between ash free dry weight and dry weight of
epiphytes free eelgrass and water temperature.
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Fig. 6. Relationship between Chl. a of epiphytic algae and sdlinity.
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Fig. 7. Variances of epiphytic diatom biomass as salinity range.
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Fig. 9. Relationship Chl. a of epiphytic algae and NO,™ of water
column.
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Fig. 10. Relationships between standing crop of epiphytes and epi-
phytic algae and NOs™ of water column.
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Fig. 11. Relationships between standing crop of epiphytic algae and
epiphytes and TN of water column.



Effects of Physico-chemical Factors on Eelgrass and Epiphytes 277

08r r=0.06

061 o e

0.4} .

0.2

AFDW (mgcm™2LA)

0.0
081

r=0.13

Chl.a(ugcm2LA)
o
~
[ ]
[ ]
[ ]

e 9
0.2+ 4
. .
00 ! ! i
0.0 0.5 1.0 15
PO (uM)

Fig. 12. Relationships between standing crop of epiphytes and epi-
phytic algae and PO~ of water column.

JFd FAAE 9 FAxRe] A& WS
A R, oAb I R AZRFO] 54 avte] A
43 (r=0.81, p<0.01)0] 3= Aoz vehde(Fig 9). A
Ak BA xR 54 a(r=0.78, p<0.01), F-2AP &
o] 7%= (r=0.75 p<0.01) ¥ f71E=F (r=0.59, p<
0.05)3} ofe] AAAA S BYomy Ao RaPE
o] Aol Fodt 2glde o & 3lslek(Fig. 10). =4

Ard e Rz o] d=24 a(r=0.62, p<0.05), 18|31
FAYE2 75 (r=0.76, p<0.01) ¥ f71EF (r=
0.73, p<0.01) 579} A ] e Aoz vept &
S A EL] HEFF] Z S v]H
L 7o 2 JeRdoh(Fig. 11).
A QdAlg e AP E (r=0.06, p>0.05)% 2=z
& (r=0.13, p>0.05)3 A4S Helx gL
j FAAEL] Aol A Ade] oJekdel F
o 8F elxtel Aoz vehtl(Fig. 12).

> L
of
i)
2
2
2

FEF 7R A, RS, =2 AAERY] 8
Folgk & 4 e 454 aske oWd fod = vE
%

WA dsket. ol @ ol AEE
2R A e ALAR
A vehtar wARAZERel FERE A ol
F7Hel wet ApHoz 7

oz AR dY2RES

-
oL
R

“ d
o~
o,
o
o

N

o

=

[
b

1999). & AFelM vehd Fo HAF2FE M4 A
3 W9z Jeh)$ o Tabulariafasciculata:= A %
Welo A 3517 s1x|5h, 14~159] WY o) AEY
o] ZA velyth Tabularia sps 714 AxMEoz F
2 AERAMe Aoz odux glon, dutdow 3}
A Re %oz AR Bho] F2 45 Syndra
%3 w|5slA A%gel] QRS vl sl Aoz o
#] ¢Jv} (Round et al. 1990). Cocconeis placentula, Coc-
coneis scutellum, Gomphonemophsis exigua, Berkeleya ruti-
lanst= G 15 ool A 2> AEFE el U
o} ey Q48 26 o] Abe] WSIRT 1 olslel A o @
o 4 gl @Epo] vehd Aste of dede] Aajs
ool HASE Fafel £ 2ol F2 7)5Ed

o] Ao 71E SHAIRE G 25 o]3lell A A4

N

_—

¢

252 7ATCA A AL nejE). ol
S el mE GE4 a0 Prew AeE wA

7 Qe (Fig 5) 2 3 dael Aashe
Tabularia fasciculata, Gomphonemophsis exigua, Berkeleya
rutilans, Coccones placentular} 2A17)7F 31 A1 %
R A2¢RFoR Fo|, YT 44 a9 J4AD
A el F shiel oz YzhselAlet (W3t & 2010).

A0 27k As 29 A5F 4 18



278 Mi Hee Chung and Seok-Hyun Youn

L Zr4dle AEE Hel Wb (Fig. 7) 23279 945 Ruckel shaus 1993; Frankovich and Fourqurean 1997; Cam-
A a, 18|3 REANES] A 2 {U|EHS =U)s) bridge et al. 2007; Baata et al. 2010). o213t ZA3}= 3
qout, A7 Fho] HWE vehd o Fr]AAM 23] AAR19 Fd Fhe RAAES e = 9
= H1XE Yepigiohs 27 Gaciaet al. (1999)°] 23t S7he Ao A4S W5 sk k- A
Aztel A2 Pt ohet Hf2FF HellA el & (cause-effect pathway)& &l & 4= A

THeo] e A% 7P Azl EAste 1A I A, AP E F BAxRo| ekl JgFS
A2 ok Z=y}x|7]= A} (Chetelat et al. 1999)¢} = uE 4 gle A, oAby aElx RGeS Hd
dABHAS. ol e 7MY T AFAIA Aa F5 AY 2 HA Fxo gt olsle ok AW i S F
oA FelxEl Az o] A ALY FFPo] FRSI 3 eolFefloza AR AA}E JFF F UE Aoz
A BAx[ F ke, o9 v = sfxe] A Azt =37, 7)Ee] B[ A= e e
Ao zhagitls Axg ke FEa g)o) (Apostolaki v 2 ARIAE veiA dsken, dEd= 2o A
etal. 2012). 22}, =32 le] F7HE A nA Fx FRAE Hepd RAx7o| deF Az B o, FF
FE ZUlele v xR A2 7hasly, As 3z doll MABHE EAZF] AT Al o325 (macro
ek Qle] A Frhe Agelle s Al ¢IETIE algae), WAl x5 (microagae), 71EF FAYE T2 r

[o
ir £
Y

N

it
ok
rin
ot

o
3} (Frankovich et al. 2009) &

B
T

H
Y
W ool JFE WA FAZRE T FERY 4 o
el A0z AR o AT i+ 9
o] HAMEo] =z M3Ez2 wi 2zl 7le] =
o eEAEel T ANTER v ERs ol ¥ o] @FE shzel ¥ wagE THe Aest
NeE ol BHY PAEFYL Aoz BHE o)A
o) Aolohe A (ol & 2010, ey o ey TN HR O A Q924 sk A o
I E BAIRE 2 AL AT . .
. (ust & 20t) 2O aAe) gested ad W we pAzRE =

¢

X
slele sdgtew Qo] il =7 ol =7 woren,
53] Q3 ¥AE P Az WELI

ool Qe Aoz ehde s (Fig 12), <o) o3

[e]
e
RazFo AARoHs Aavt RAzF A o 2
3

i

r'.l
2
2

Fat A Ee) ML oldstmAl e Aol
2| X

lo w

ST iR T AT
G ML Aoz o 4Eelgle:

Sz A el A RAYEL) AL cJpde) F7)
sh sz ARae) Awe 4P Aok o 2 ]
3} (Lapointe et al. 2004; Ralph et al. 2006; Apostolaki et
al. 2012)¢} viwsl £ o & AFelr] vehd Ak
Zu)o] dEeg JE|y RAAPEL] dEFge] Tz A
AAge) Zph Av)e

1g
AYE F32T 4 WA Azt
= 7

2o wlalsl= 9 =
876 = ¢ 3]'L = z=o] =ik olA ALY ey ARG HE= A AT
0]31,]_ 0]0-‘:‘4\:'7-(]—)\3———9/] —‘=§_§ﬂ-(shad|ngeffect)u:]] T =20 1, 2l a — CRECIRLAN = T ‘ool
oo el e =2 Jehdozn HabgEe] Az Akl Ade] o
2oz o mule] BAAEe] BAsho 2 FaA = = ToremTl jere e °
Lo x =10 T = T o °© oFod o] ok = Ao o okoed 7l =kwlo] A
o3 Wy} 9oz BLEE ofokyd To] Folu: 7 Fae] kel T Aoz vepgrh ekdst Ao A
A N o A TEE pAgEe dEese] gRdd AdEg
o] flalolzg} & 4= ¢} (Tomasko and Lapointe 1991;
Z3}3 =+ Z71= ofeofde] =7
= el B o =7 3%k U

Lepoint et al. 2007). 2s9] el WA ALY} Bxg @
Ape] el o] Fule] okl e Z7M7)E Aalel

Az Qo] wol

olx Ao 4Ae FaTlE Al

)
\
3‘.3,
o
A
o
W
(
ol
ok
o3
o
e

v [o =}
ol A& w Zue] e mopFARk ofw RAYE
o] dEwFe] v HH ol&9 TraIprt Ao A  d7E SR (e AaA 37t
of W et e e ¥ 4 sl (Williamsand 2 A AN ) A E ot AT



Effects of Physico-chemical Factors on Eelgrass and Epiphytes 279

=g

al

Mo

Ao 3], $4 3, U5 2010. Zosterady 3 zol F-Fsh=

570 12 54 sz 38 £ ws) ke ofats)

o] 3], £ 9. 2011 5 2ol R RANE FAe) 4
g2 EA]-|. 23] (Zostera marina L.)2] A&} e u}E
FAAY B AW} Y E. 29:362-372.

34 3], FAN, 2714k 1998, Fefrt Ay A 2F{ o
A WF. gh=pAkehs]#]. 31:56-62.

Apostolaki ET, S Vizzini and | Karakassis. 2012. Leaf vs. epi-
phyte nitrogen uptake in a nutrient enriched Mediterranean
seagrass (Posidonia oceanica) meadow. Aquat. Bot. 96:58-
62.

BalataD, L Piazzi, U Nesti, F Bulleri and | Bertocci. 2010. Ef-
fects of enhanced loads of nutrients on epiphytes on leaves
and rhizomes of Posidonia oceanica. J. SeaRes. 63:173-179.

Bougis P. 1976. Marine plankton ecology. N.H. publishing co.
Netherlands. 355pp.

Cambridge ML, JR How, PS Lavery and MA Vanderklift. 2007.
Retrospective analysis of epiphyte assemblages in relation
to seagrass loss in a eutrophic coastal embayment. Mar. Ecol.
Prog. Ser. 346:97-107.

Chetelat J, FR Pick, A Morin and PB Hamilton. 1999. Periphy-
ton biomass and community composition in rivers of differ-
ent nutrient status. Canadian J. Fish. Aquat. Sci. 56:60-69

Coleman VL and JM Burkholder. 1994. Community structure
and productivity of epiphytic microalgae on eelgrass (Zost-
era marina L.) under water-column nitrate enrichment. J.
Exp. Mar. Biol. Ecol. 179:29-48.

Coleman VL and JM Burkholder. 1995. Response of microalgal
epiphyte communities to nitrate enrichment in an eelgrass
(Zostera marina) meadow. J. Phycol. 31:36-43.

Frankovich TA, AR Armitage, AH Wachnicka, EE Gaiser and
JW Fourqurean. 2009. Nutrient effects on seagrass epiphyte
community structure in Florida Bay. J. Phycol. 45:1010-
1020.

Frankovich TA and JW Fourqurean. 1997. Seagrass epiphyte
loads along a nutrient availability gradient, Florida Bay,
USA. Mar. Ecol. Prog. Ser. 159:37-50.

Gacia E, MM Littler and DS Littler. 1999. An experimental
test of the capacity of food web interactions(fish-epiphytes-
seagrasses) to offset the negative consequences of eutrophi-
cation on seagrass communities. Estur. Coast. Shelf Sci. 48:
757-766.

Hellebust JA. 1970. Light; Plants. pp.125-158. In Marine Eco-
logy (Kinne O eds.). Wiley-Interscience, New Y ork.

Lapointe BE, PJ Barile and WR Matzie. 2004. Anthropogenic

nutrient enrichment of seagrass and coral reef communities
in the Lower Florida Keys:. discrimination of local versus
regional nitrogen sources. J. Exp. Mar. Biol. Ecol. 308:23-
58.

Lepoint G, J Jacquemart, JM Bouquegneau, V Demoulin and S
Gobert. 2007. Field measurements of inorganic nitrogen
uptake by epiflora components of the seagrass Posidonia
oceanica (Monocotyledons, Posidoniaceae). J. Phycol. 43:
208-218.

Orth RJ and J van Montfrans. 1984. Epiphyte-eelgrass relation-
ships with an emphasis on the role of micrograzing: A re-
view. Aquat. Bot. 18:43-69.

Penhale PA and GW Thayer. 1980. Uptake and transfer of car-
bon and phosphorus by eelgrass(Zostera marina L.) and its
epiphytes. J. Exp. Mar. Biol. Ecol. 42:113-123.

Peterson BJ, TA Frankovich and JC Zieman. 2007. Response of
seagrass epiphyte loading to field manipulations of fertiliza-
tion, gastropod grazing and leaf turnover rates. J. Exp. Mar.
Biol. Ecol. 349:61-72.

Phillips GL, D Eminson and B Moss. 1978. A mechanism to
account for macrophyte decline in progressively eutrophi-
cated freshwaters. Aquat. Bot. 4:103-126.

Ralph PJ, DA Tamasko, KA Moore, S Seddon and CMO Mac-
innis. 2006. Human Impacts on Seagrasses: Eutrophication,
Sedimentation and Contamination. pp.567-593. In Seagra-
sses: Niology, Ecology and Conservation (Larkum AWD,
RJ Orth and CM Duarte eds.). Springer, Dordrecht.

Round FE, RM Crawford and DG Mann. 1990. The diatoms:
biology & morphology of the genera. Cambridge University
press. Cambridge. 747p.

Smith WO and PA Penhale. 1980. The heterotrophic uptake of
dissolved organic carbon by eelgrass (Zostera marina L.)
and its epiphytes. J. Exp. Mar. Biol. Ecol. 48:233-242.

Snoijs P. 1999. Diatoms and environmental change in brackish
waters. pp.298-333. In The Diatoms: Applications for the
Environmental and Earth Sciences (Stoermer EF and JP
Smol eds.). Cambridge University Press, New Y ork.

Strickland JDH and TR Parsons. 1972. A practica handbook
of seawater analysis. Bull. Fish. Res. Bd. Can. 310p.

Tomasko DA and BE Lapointe. 1991. Productivity and biomass
of Thalassia testudinum as related to water column nutrient
availabilaty and epiphyte levels: field observations and ex-
perimental studies. Mar. Ecol. Prog. Ser. 75:9-17.

Williams SL and MH Ruckelshaus. 1993. Effects of nitrogen
availability and herbivory on eelgrass(Zostera marina) and
its epiphytes. Ecolgy 74:904-918.

Received: 10 August 2012
Revised: 9 September 2012
Revision accepted: 12 September 2012



