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Early Stage Decomposition of Emergent Macrophytes

Shin, Jin-Ho, Sang-Kyu Choi, Myung-Hun Yeon, Jeong-Myung Kim and Jae-Kuk Shim*
Department of Life Science, Chung-Ang University, Seoul 156-756, Korea

ABSTRACT: This study examined the decomposition of blades and culms of aquatic emergent plant species,
Zizania latifolia, Phragmites communis and Typha angustata, which were the most frequent in Lake Paldang.
The experiment was carried out from July to December, 2005 in fresh water of Lake Paldang using litter bag
method. The litter bags had 1.2 mm mesh size and were suspended at 1 m depth of water surface.
Remaining mass of blades and culms of each species after 97 days was 21.2% and 22.6% of initial mass
in Z. latifolia, 32.5% and 56.4% in P. communis and 44.7% and 38.1% in T. angustata, respectively. The
plant tissue having high N concentration and low C/N exhibited the faster decay rate than the others.
However, the tissue of high content of lignin, cellulose, lignin:N, and cullulose:N showed a slow decomposition
rate. Water temperature was the most effective environmental factor on the emergent macrophyte litter
decomposition in aquatic ecosystems. According to the water temperature, DO, NO3 -N, and total phosphate
concentration were changed in the linear way. The mass loss of plant tissue of emergent macrophytes
showed positive relationship with P concentration in water. The experiments on the decomposition of the litter
using different mesh sized litter bag did not show significant differences between them. The results suggest
that the decomposition of emergent macrophytes in fresh water of Lake Paldang, which showed features of
lentic and lower part of a stream, was affected by microbial activities better than the micro-invertebrates such

as shredders.
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(Carpenter 1980, Gessner 2000), o] #4-& &2] Aok} 72
QL ok AEjANA F2.35 AYE)|E 4 o] tiBrinson et al.
1981, Wetzel 1983, Gessner 2000).

FolA 7P de BEae diEd iy A A2 A
(Phragmites communis Trin), o)71%-5(Typha angustaia Bory et
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o] 3H{catabolism), ¥} 3Hcomminution)% 7t Ao FL s
WK= Ro] 22 38tekSwift et al. 1979). 0|5 HYL E2H &
A, & FX9 TR 94, 2 29 = - 3 24
(Brock et al. 1985, Neely and Davis 1985), 123 2+ &3] A
B9 Ao wpzt gepRn, AHEA 9ol wet standing-dead
phase 9} submerged stageo| A 71 23] 43} =2 2 ki o]F
o fr¥e] gt F A& AoltHGessner 2000).

B At G9F YU E(litter bag method)S ©]-g38ked P
communis, T. angustata, Z. latifolia®] Fg o] FFANA B ==
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Fig. 1. Changes of water conditions during experimental period (Jul.
27~Dec. 14, 2005) at vegetated floating island in Lake
Paldang, managed by Han-River Environment Research Lab.
of National Institute of Environmental Research.
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E A&t FallEe AEA AX 5% "R A 4
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.= o435} tiRowland and Roberts 1994). X| & 0.5g°)) CTAB(ce-
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Table 1. Initial litter qualities of three species of aquatic macrophytes
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Z, 4, o)71%59 £o2 mEA AT A 5(2002)9
S5 sHFolA olF Al ol i S el Uist A A

HE EUT A% YT

(e

2T TY 44 NS YXIHY BY L4
BREY 1 AL 423 RH AR Btk 529
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C (%) N (%) C/N Lignin (%) Lignin/N Cellulose (%)

Culms

Z. latifolia 41.7+0.9 0.96+0.054 43.4£1.5 5.242.2 54423 42.7+1.9

P. communis 43409 0.620.041 70.043.1 11.8£1.7 19.0£2.7 433449

T. angustata 41.7£0.2 1.00£0.011 41.840.2 9.7£1.0 9.7:1.0 52.4£5.5
Blades

Z. latifolia 44.0+0.7 2.130.027 20.640.1 9.242.5 4.3+1.2 35.6+1.1

P. communis 44.240.8 2.20+0.012 20.1£0.3 9.6+3.1 44414 343129

T. angustata 44.740.8 1.50+0.004 29.8+0.6 17.0£2.9 11.3£1.9 49.6+3.9

Meantstandard deviation, n=4.
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Fig. 2. Changes of dry weight (MeantSD, n=4) of each litter of aquatic macrophytes at | m depth of water in vegetated floating island, Lake Paldang,
during experimental period (Jul. 27~Dec. 14, 2005). Open and shaded symbols indicate blades and culms of each species, respectively. Circles,

Z. latifolia; triangles, P. communis; squares, T. angustata.

Table 2. Pearson correlation coefficients between various factors of
water conditions and mass loss of each aquatic macrophytes
litters by collection interval

Water - Total
Temp. po NOs N phosphate pH
Culms
Z. latifolia 0.82 -0.67 -0.78 0.79 ~0.02
P. communis 0.81 -0.67 -0.81 0.71 0.39
T. angustata 0.74 —0.64 -0.74 0.73 -0.03
Blades
Z. latifolia 0.82 -0.71 -0.81 0.80 ~0.06
P. communis 0.82 —0.86 -090* 084 -0.14
T. angustata 0.80 -0.81 -0.87 0.82 -0.16
*p<0.05.

~11.90 mg/L2 tiets] & & vehliion, Poj gHepe

0.017~0.063 mg/L2 & g Uehlich webx] 524
NP 264~708.6°0.2 Atjd o2 =2 7+ JeRth o=
I3 FAZE AU H O Redoksir} Ao, Mink Creekol
A FYH Aol QS w5 A4 FEe 2ot vy
o] Raflol] JakS FA EHA|T, Tennessee2] Walker Branchol]
A PO FEE 10 ug/Lol A 60 ugL 2 Z7AZS w) B w
Z 9499 E3lE 2 F Royers} Minshall2001)2] Zzbe} 1
730l 2k olEjdt PO BEL Bl v]AEY] 43 G4 3
b oA 5o 9 Bl AldE o2 288 shzAo) 9)
L4AE Holth

ook
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TYNE YUY THE ZH(itter quality) R} B LA

T A= Faloll o] AEF oo w2 vy A
< leaching, catabolism, comminution®] &4Jol] g 8ke Zo] AR
w3l $E9 xtolE ¥ Rolrh(Swift et al. 1979). thE 54
&9 Foll ek No| gago] T2 718k A7) 2 F(supporting
tissue) ] +Agu]7} th2 7] wj&o)m(Boyd 1978), 53] N A2
o] 9o 2 BXEEZ AEY 4 Eo] Be A4
AElAM 11 FE7F W& ko] ltiPolisini and Boyd 1972).
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Fig. 3. Relationships between initial contents of N, lignin, cellulose, and C/N, lignin/N, cellulose/N in litter sample and litter decomposition (Mean+SD,

n=4). For symbols, see legend of Fig. 2.
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Fig. 4. Changes of density of each aquatic micro-invertebrates in

sample water at vegetated floating island in Lake Paldang.
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Fig. 5. Changes in mass loss (MeantSD, n=4) of each part of emergent macrophytes species according to the different mesh size at first experiment
(A, Z. latifolia; B, P. communis; C, T. angustata ) for 42days from Sep. 22 to Nov. 2, 2005, and second experiment (D, T. angustata)
for 40 days from Apr. 3 to May 12, 2006 at 1m depth of water of vegetated floating island in Lake Paldang. Culms are black and blades

are white. Differences have been tested by ANOVA (n=4).
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