J. Lake Sci. (#ia#+%),2015,27(1):103-112
http : 7/ www. jlakes. org. E-mail ; jlakes@niglas. ac.cn
© 2015 by Journal of Lake Sciences

TR AL 3 MK E Y R E B B R E M EE

X YAHE, R, Bk 3 L, K AR
T2 R B, e K I 25 A3 P 5 YR IR R S S0 T A S B %2, 3 210098 )

 OE: DUKARY) R M R ) R G R K A 25 0 i B SR 40, SR T S R T AT N T 2. Rt i AR A R — I
T, TOKAB A=A DT AR o 380 1T TE AR 40% 24 JRAETERM 00 AL BB SR KO AR & ELR T R R AR i oK AR
PG, AR SC LI R BLTTAEAR I A B SR A K AP AR T 5L ( Potamogeton crispus) AR ( Elodea nuttallii) F145 .35 ( Ceratophyl-
lum demersum) FPRFFERT G2, R FH AP0 AN 2 0 S3C LI T it T8 B 6 A DR 00 0 A RRAE, DU 7 A 0 3 1 B
T W )8 R B A S 2 R b S 5 T AL SR, O LU AT TS R A AE W) 22 ) B A S Y 22 S k. 5 3R R W, DK
TR MR U REVE 4 20 A0 SRR A G 3 A b, s R R YRR S B o S 2%, A IR T
JEHR A& I LT B 45 2 (TR A A EL SR B T A 14 A ) 2 M AL 3% 1T O A 0 2 B R/ NI o < RS > 4 e >
BP AR 3 AL 7R TR A 8 B R/ NI g < TR > 4 £ 388 > BHAR . VARSI I, TR ) 3R T A 4 A RO MR L 6
R 1 ~2 MBSO TRABIE UK B LR A W R AR S T RE B8 T LAl

REEIR : KA 5 AW REVR 5 B AR IS s TR A 050 s AR 5 T s P AR 5 e i

The characteristics of epiphytic microbes of three submerged macrophytes in Lake Hua-
shen

LIU Kaihui, ZHANG Songhe, LU Xiaoyang, GUO Chuan, HAN Bing & ZHOU Weimin
( Key Laboratory of Integrated Regulation and Resource Development on Shallow Lake of Ministry of Education, College of En-
vironment, Hohai University, Nanjing 210098, P. R. China)

Abstract; Submerged plants-epiphytic microbes system is an important component of aquatic ecosystems, but little is known about
their status and roles. Lake Huashen is an urban lake, where submerged plants occupied about 40% of the water surface. Although
concentrations of nutrients (P and N) were high in Lake Huashen, the algal blooms have never occurred in recent years. In order
to explain this phenomenon in Lake Huashen, we determined the density of epiphytic microbes and dominant epiphytic algae atta-
ched on the surface of three submersed macrophytes including Potamogeton crispus, Elodea nuttallii and Ceratophyllum demersum ,
investigated their distribution using the scanning electron microscopy and fluorescence microscopy and further compared the differ-
ence in algae composition among three plants. The results showed that the distribution of microbial communities on leaf surface
were related to the foliar age and species of submerged plant. Among the three submerged plants, a higher density and complex
structures of epiphyticmicrobial community were found on leaf surface of Potamogeton crispus as compared to the other two plants.
The quantity of algae and epiphytic microbes were higher on lower leaves of plants than that on the upper leaves. The densities of
epiphytic microbes among three plants were in sequence; Potamogeton crispus > Ceratophyllum demersum > Elodea nuttallii, and
as for algae, in sequence Potamogeton crispus > Elodea nuttallii > Ceratophyllum demersum. In general, the number of total epi-
phyticmicrobes is about 1 —2 orders higher than that of algae. The study provided useful information to study the structure and func-
tion of submerged plants-epiphytic microbes system.
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nuttallii; Ceratophyllum demersum
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Tab. 1 The composition of epiphytic algae attached on aquatic macrophytes

) BREA: B 28 BT 5 LAl

BRLARPITA) I RES

JHR P i
JINER 3 ( Chlorella vulgaris) L 61.74% 59.20% 62.59%
TRE W (Microcystis ) W 8.51% 8.69% 10.21%
YR 3 ( Cocooneis ) P 5.19% 4.57% 6.06%
ot H 3 ( Closterium) LRI 4.21% 4.71% 4.87%
B 223 ( Tribonema) W 3.72% 3.24% 3.09%
5 3 ( Mesotaenium) TR 2.74% — 3.92%
Y G385 ( Cryptomonas ovata) [ 2.35% 3.98% —
I 8 ( Gonatozygon) 539 2.15% 2.21% 1.78%
K2 (Surirella) s 1.86% 1.33% 1.07%
Bk ¥ ( Coelosphaerium ) W 1.66% 1.91% 2.02%
FHE ¥ ( Navicula) Tk 1.66% — —
ZEIE 3 ( Nitzschia) P 1.27% 1.91% 2.61%
S EK # ( Botrydiopsis) TP 1.08% 0.74% 0.83%
INFREE ( Cyclotella) ek 0.59% 1.18% —
A L8 ( Gyrosigma kiitzingii) ke 0.49% — —
2T Yt 35 ( Ankistrodesmus ) L 0.39% — 0.24%
FEAT 3 ( Rhopalodia) Tk 0.29% — —
KB 8 ( Neidium) Tk 0.10% — —
EHEHE (Aulosira) W — — 0.36%
#2238 (Lyngbya) W — — 0.24%
L PG 15 ( Scenedesmus brasiliensis ) L — — 0.12%
W2 38 ( Spirulina ) W — 0.88% —
£ B85 % ( Staurastrum) o3 — 0.29% —
EFFT 3 (Synedra) Tk — 0.15% —
TEy 9 ¥ ( Pleurotaenium) 55 _ 0.44% o
8,3k ( Chroococcus) W — 1.03% —
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Fig. 1 The proportion of epiphytic algae attached on three aquatic macrophytes
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Tab. 2 Density of microorganisms on the surface area and in fresh mass of leaves at upper or

lower parts of three aquatic plants

A T FR 2R/ (cells/cem? ) BN SR/ (cells/g) .
LY R
iR icfid T i
VP 2.29E +05 4.91E +05 1.53E +07 2.51E +07 3.35%
Sig 9.92E +03 1.79E +04 1.26E +06 1.98E + 06 2.24%
LAl 2.24E +04 2.63E +04 1.47E +06 2.01E +06 2.58%

S-4800 3.0kV 8.4mm X 5.00k SE(M)

S-4800 3.0kV 8.6mm X 5.00k SE(M) 10.0 um $-4800 3.0kV 8.4mm X 2.50k SE(M) 20.0 um|

S-4800 3.0kV 8.2mm X 5.00k SE(M)

P2 AL B TR (A B) (JHRIE(C.D) Mg a3l (E F) it R 21 il A= 9 0 A R AE
(A C.E Nt Teint J 220 ;s B D (F a7 3%

Fig. 2 The distribution of microorganisms attached on Potamogeton crispus (A, B), Elodea nuttallii(C,D) and

Ceratophyllum demersum (E,F) by scanning electron microscope (A, C and E show the leaf at upper part
of each aquatic plant; B, D and F show the leaf of the lower part of plant)
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Fig. 3 The distribution of microorganisms attached on Potamogeton crispus (A, B), Elodea nuttallii( C,D) and
Ceratophyllum demersum (E,F) by fluorescence microscope( A, C and E show the leaf at upper part
of each aquatic plant; B, D and F show the leaf of the lower part of plant)
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