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Screening of Nutrient Removal Hydrophyte and Distribution Properties of Vegetation
in Tributaries of the West Nakdong River
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ABSTRACT: This study was conducted to investigate natural distribution of aquatic plants and to find out
natural aquatic plants which highly absorb nutrient N and P. We surveyed hydrophyte vegetation within 12
m from streamside in 12 tributaries of the West Nakdong river watershed during May to October in 2003.
Hydrophytes surveyed in tributaries of the West Nakdong river watershed were 27 families, 61 genera, 76
species, 3 varieties. Major dominance species of aquatic plants were Z latifolia, P. communis, P. thunbergii,
P. arundinacea, P. japonica, and P. distichum var. indutum. Aquatic plants having high production ability
of biomass were Z latifolia, P. communis, P. arundinacea, P. japonica, and E. crus-galli var. echinata. In
the vertical distribution of hydrophytes within streams, dominant species were P. thunbergii and P. japonica
in the upper stream, but dominant species in the downstream were P. communis and Z. latifolia. Species
diversity of aquatic plants was reduced, but their biomass and nutrient (T-N and T-P) content per the
natural area unit (mz) were increased in the downstream. Nutrient N and P content of aquatic plants per the
natural area unit were high at Joman river, Pyeonggangcheon, Bulam drainage canal, and Hogyecheon.
Fifty-seven species of aquatic plants having high biomass were grouped into 4 categories QI~IV) according
to their nutrient content per dry weight unit. I group (T-N, =20 gkg'1 & POs, =7 gkg') was comprised
of 3 submerged plants (H. verticillata, P. crispus, and C. demersum), 3 emergent plants (O. javanica, P.
distichum var. indutum, and R. sceleratus), 1 suspended plant (7. japonica), and 1 rviparian plant (4. lobatum).
Otherwise, in classification of natural hydrophytes according to their nutrient content per natural area unit,
Z. latifolia, P. communis, P. longiseta, P. arundinacea, and P. distichum var. indutum possessing great
biomass productivity as emergent plants were included in I group (T-N, =1 gm'2 & P,0s, 20.7 gm'z.

Key Words: aquatic plant, dominant species, biomass, nutrient N and P, nutrient removal, West Nakdong river
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Fig. 1. Investigated sites in tributaries to the West Nakdong
river.
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Table 1. Water quality of investigated tributaries in the West Nakdong river from May to October in 2003

pH EC COb DO TN TP S5 SO, K Ca Mg Na
Streams 1 =
(dsm™) (mgL™)
Daecheongcheon 6.5 0.13 200 88 10 003 114 115 109 21 84 14 98
Bulam drainage canal 71 1.11 90.0 34 37 006 214 592 2696 99 272 168 1450
Sineocheon 73 0.20 495 64 43 017 250 122 254 35 96 16 323
Yeancheon 7.1 0.10 127 78 25 008 122 87 68 17 58 16 113
Yulhacheon 7.3 0.19 450 79 19 017 204 165 244 39 136 27 166
Joman river 72 0.39 342 46 40 018 177 317 620 70 252 52 342
Jujungcheon 7.1 0.07 125 83 21 010 40 72 58 13 56 12 101
Jisacheon 7.0 0.25 200 53 20 005 170 289 439 b56 184 37 257
Pyeonggangcheon 7.2 0.53 650 26 35 017 50 376 694 78 109 195 495
Haebancheon 75 0.25 285 61 25 019 74 265 307 42 248 34 201
Hogyecheon 7.1 0.63 700 09 88 050 165 442 975 93 342 75 670
West Nakdong river 7.0 0.26 270 20 29 008 156 111 214 21 67 22 140
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Table 2. Chemical properties of soil in tributaries of the West Nakdong river from May to October in 2003

Ex. cation(cmol'kg™)

Streams pH EC_1 O'M{ Av. Pz?s

(1:5) (dSm™) (gkg”)  (mgkg) K Ca Mg Na
Daecheongcheon 74 0.38 36.0 19.6 0.31 9.43 0.64 0.16
Bulam drainage canal 5.4 l.64 77.7 119.3 0.68 25.30 3.14 -
Sineocheon 5.8 0.58 472 542 0.22 6.03 1.27 0.12
Yeancheon 64 0.25 18.6 45.8 0.29 9.08 1.56 0.20
Yulhacheon 6.6 0.36 28.5 357 0.19 6.04 1.00 0.18
Joman river 54 0.38 31.2 442 0.49 10.76 2.04 0.45
Jujungcheon 6.2 0.04 329 20.1 0.15 392 0.55 0.13
Jisacheon 39 1.26 61.2 55.0 0.17 14.77 3.63 1.96
Pyeonggangcheon 54 143 27.3 234 0.10 5.74 1.83 0.40
Haebancheon 7.0 0.44 235 52.8 0.23 5.78 0.66 0.17
Hogyecheon 6.3 0.38 229 46.9 0.20 6.57 0.87 0.19
West Nakdong river 32 0.85 17.4 3.3 0.06 1.74 0.84 0.16
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Table 3. Classification of growth and life forms of native aquatic plants in tributaries of the West Nakdong river from
May to October in 2003

Growth forms Life forms Total(Ratio, %)
Annual Winter annual Biennial Perennial

Free-floating 1 - - 2 3(3.8)
Floating leaved 1 - - 2 3(3.8)
Submerged 1 - - 4 5(6.3)
Emergent - - 2 12 14(17.7)
Hydrophyte 11 . 2 3 2 18(22.8)
Riparian 12 6 7 11 36(45.6)

Total(Ratio, %) 26(32.9) 8(10.1) 12(15.2) 33(41.8) 79(100)

Table 4. Distribution properties and biomass of dominant vegetation in tributarie of the West Nakdong river from May
to October in 2003

RDWb RGD?  RGFd? - o
No. of plants Biomass” ) Dominance

Aquatic plants

(No. m*) (gmz) —————— (%) —--—- (%)
Phragmites communis 21.8 333.7 12.4 13.6 10.8 12.3
Phalaris arundinacea 247 95.6 6.6 13.2 7.8 9.2
Agropyron tsukushiense 99 198 27 47 7.0 48
Persicaria longiseta 10.8 81.7 6.3 2.9 49 47
Beckmannia syzigachne 13.3 7.5 0.9 57 4.8 3.8
Persicaria thunbergii 249 50.2 3.6 22.8 16.6 14.3
Phragmites japonica 30.7 158.6 16.2 49 2.8 6.1
Echinnochola crus-galli 4.7 249 21 0.7 25 1.8
Alopecurus aequalis 37.2 8.9 14 5.8 1.3 2.8
Miscanthus sacchariflorus 6.2 52.5 2.1 15 25 2.0
Echinochloa crus-galli var. echinata 209 113.0 9.5 - 17 1.9 4.3
Oenanthe javanica 4.2 6.2 04 1.2 2.7 15
Bidens frondosa 09 27.6 2.8 0.1 1.7 1.5
Typha orientalis 1.6 41.3 3.1 0.2 1.0 1.4
Rumex crispus 0.9 22.0 1.6 04 3.6 1.8
Artemisia primceps 2.8 13.3 3.2 0.6 2.1 2.0
Zizania latifolia 27.2 356.9 14.3 14.2 112 13.2
Persicaria lapathiflia 79 60.7 5.1 12 1.8 27
Paspalum distichum L. var. indutum 66.3 40.5 2.1 13.3 2.8 8.0
Lolium perenne 23.0 21.2 37 1.8 1.1 22

“Dry weight of part above ground of aquatic plants; YRDW, Relative dry weight; “RGD, Relative generation density;
YRGF, Relative generation frequency; ®Dominance = (RDW + RGD + RGF) / 3
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Table 5. Dominant aquatic plants by tributaries of the West Nakdong river

Dominance ranking

Streams
1 2 3 4
Zijania Persicaria Agropyron Artemisia
Daecheongcheon latifolia thunbergii tsukushiense primceps
Bulam drainage canal szfzmq Phragmzfes Perszcarza“ Becmannla
latifolia communis thunbergii syzigachne
. Persicaria Phalaris Zijania Phragmites
Sineocheon lonei ) - ;
ongiseta arundinaceq Iatifolia COMmunis
Yeancheon thgmzl:‘es szqnzg Phalarlls Agropyron
communis latifolia arundinaceqa tsukushiense
Yulhacheon Perszcarzaﬂ Agropy;ton Loltum Arenar.m '
thunbergii tsukushiense perenne serpyllifolia
. Phragmites Zijania Persicaria Beckmannia
Joman river . P - .
communis latifolia thunbergii syzigachne
Jujungcheon Phalur‘ls Ehmgmztes Phragmites Alopecurus
arundinacea japonica communis aequalis
Jisacheon thgmztgs Perswarza“ Tmpu‘ P'erszca.r‘m
communis thunbergii japonica sieboldii
P Phragmites Zijania P?SP alum Persicaria
yeonggangcheon . - distichum var. g
communis latifolia ; thunbergii
indutum
Haebancheon Perszcarza" Phalur.zs Rtltmex Typha ‘
thunbergii arundinacea crispus orientalis
Hogvecheon Phragmites Phalaris Zijania Persicaria
By communis arundinacea Iatifolia thunbergii
West Nakdong river thgmzfes Zz]'amfz Phalar.zs Perszcurm“
Communis latifolia arundinacea thunbergii
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Table 6. Simpson's index of dominance and diversity of vegetation by tributaries of the West Nakdong river

Simpson’s index of dominance(C)” Simpson's index of diversity(Ds)b)

Streams
May ~Jun. Sep.~Oct. May ~ Jun. Sep.~Oct.

Daecheongcheon 0.26 0.46 0.74 0.54
Bulam drainage canal 0.37 0.52 0.63 0.48
Sineocheon 0.28 0.29 0.72 0.71
Yeancheon 0.19 0.32 0.81 0.68
Yulhacheon 0.11 0.41 0.89 0.59
Joman river 0.25 0.34 0.75 0.66
Jujungcheon 0.21 - 0.79 -

Jisacheon 0.34 0.39 0.66 0.61
Pyeonggangcheon 0.24 0.33 0.76 0.67
Haebancheon 0.20 0.20 0.80 0.80
Hogyecheon 022 0.25 0.78 0.75
West Nakdong river 0.24 - 0.76 -

¥Simpson's index of dominance(C) = 3.(D.V./N)’, D.V.: Dominance value by plant species,
N: Sum of dominance value of all plant species, ”Simpson's index of diversity(Ds) = 1 - C
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Fig. 2. Distribution of dominant vegetations (left) and production ability of dry matter (right) by tributaries in the West

Nakdong river.
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Fig. 3. Distribution of T-N content (left) and T-P content (right) in aquatic plant per area unit by tributaries in the West

Nakdong river.
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Scientific name

Hydrilla verticillata, Paspalum disdichum
var. indutum, Potamogeton crispus,

I Ceratophyllum demersum, Trapa japonica,
Qenanthe javanica, Actinostemma obatum,
Ranunculus sceleratus

Persicaria sieboldii, Persicaria
hydropiper, Persicaria longiseta, Bidens
frondosa, Persicaria senticosa, Lepidium
apetalum

Zijania latifolia, Persicaria thunbergii,
i Scirpus planiculmis, Rorippa indica,
Torilis japonica, Galium spurium
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Beckmannia syzigachne, Stellaria
v aquatica, Oenothera odorata, and so on,
total thirty-seven species

Fig. 4. Grouping of aquatic plants by nutrient content per dry weight unit.
9 : T-N, 220 gkg”" & P,0s, 27 gkg-1, I : T-N, =20 gk§'l & P05, <7 gk§'l
IT : T-N, <20 gkg' & P,0s, 27 gkg-1, IV : T-N, <20 gkg” & P,Os, <7 gkg’

Groupa) Scientific name

Zijania latifolia, Phragmites communis,
Pensicarria longiseta, Phalaris
arundinacea, Paspalum distichum var.
indutum

Persicaria thunbergii, Phragmites japonica,
I Typha orientalis, Bromus catharticus,
Rumex crispus
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Agropyron tsukushiense var. transiens,
v Scirpus planiculmis, Persicaria sieboldi,
Loliun perenne, and so on,

total forty-seven species

Fig. 5. Grouping of aquatic plants by nutrient content per the natural area unit.

: TN, 21 gm” & P,0s, 20.7 gm?, I : T-N, =1 gm”
I : T-N, <1 gm'2 & P05, =0.7 gm'z, IV : T-N, <20 gm'2

& P05, <0.7 gm'z,
& P05, <7 gm”
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