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Abstract

Benthic diatom communities and water quality were investigated at a total of 5 sample sites along
the Huangxi mainstream (three sample sites) and two branches (two sample sites) in northern Taiwan
from April to December 2015. A total of 88 species belonging to 38 genus of benthic diatoms were
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identified in the Huangxi drainage area. Diatom communities were classified into five groups by cluster
analysis. The results of cluster analysis indicated that diatom communities were clearly separated between
the Huangxi mainstream and branches. The correlation between benthic diatom community and water
quality was examined by multidimensional scaling (MDS). The results pointed out water temperature,
dissolved oxygen, pH value and ammonia nitrogen were positive effects with diatom communities, and
pH value was the main affecting factor on diatom communities. On the other hand, conductivity and
turbidity were negative correlations with diatom communities. The results indicated that acidity of hot

spring might constrain diatom communities, and Eunotia and Pinnularia could be indicator genus of

acidic fresh-water.
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Table 1. The diatom species numbers of Huangxi drainage area (from April to October 2013)

TR IUIBEC RS R 5

April July October December  Annual total species
Sites  Genus Species Genus Species Genus Species Genus Species  Genus Species
stl 4 4 3 5 3 6 6 10 7 12
st2 9 13 11 16 15 25 21 34 22 44
st3 17 26 20 30 18 34 25 39 32 64
st4 15 30 18 31 22 43 25 42 32 61
st5 30 55 19 36 20 41 16 31 32 68
Total species number of all sites 38 88
K2, RIS 2 fk A IR 20135--4-12 )
Table 2. Check list of diatom species in Huangxi drainage area (from April to October 2013)
Fed BRZ L | BORHE | BRI | EAKR [ 3y
(St1) (St2) (St3) (St4) (St5)
308683 309826 313543 311654 312414
JEE R YEFE (m) 2785791 | 2788941 | 2791074 | 2790840 | 2791983
357 81 2 37 33
TEAA/RAE A 1) GERTERS |4 7 1012/4 7 1012(4 7 1012|4 7 10124 7 1012
Achnanthes brevipes Agardh Achbre ¥ A R ¥ vy
Achnanthes exigua Grunow Achexi v ¥
Achnanthes japonica Kobayasi Achjap M N
Achnanthes subhudsonis Hustedt Achsub ¥ A
Achnanthidium convergens (Kobayasi) Kobayasi  [Achiumcon v A v A
Achnanthidium minutissimum (Kutzing) Czarnecki |Achiummin A ¥ v
Amphora pediculus (Kiitzing) Grunow Ampped v v
Amphora sp. Amphsp v
Aulacoseira distans (Ehrenberg) Simonsen Auldis v
Bacillaria paradoxa (O.F.miiller) Gmelin Bacpar ¥ v vy
Brachysira brebissonii Ross in Hartley Brabre ¥ v
Caloneis silicula (Ehrenberg) Cleve Calsil v ¥ N ¥
Cocconeis placentula var. euglypta (Ehrenberg) Coceug R A A
Cocconeis placentula var. placentula (Ehrenberg)  [Cocpla v v v v vy
Cyclotella meneghiniana Kiitzing Cycmen v A v




B AL ERZE(TW J. of Biodivers.)) 19(2): 109-122, 2017

F2.(8) MvsRuiishy e 4 ik (A BRI 20134 4-12 )
Table 2.(Continue) Check list of diatom species in Huangxi drainage area (from April to October 2013)

17

- BRZ LI | BORHE | BRI | EAKR [ 3y
(st1) (st2) (St3) (St4) (St5)
308683 309826 313543 311654 312414
JEERS I (m) 2785791 | 2788941 | 2791074 | 2790840 | 2791983
357 81 2 37 33
FERA/ A 1 VEFEAEE |4 7 10124 7 1012[4 7 1012{4 7 1012|4 7 1012
Cymbella tumida (Brébisson) Van Heurck Cymtum v Y A
Cymbella novazeelandiana Krammer Cymnov A
Diadesmis biscutella Moser,Lange-Bertalot & Metzeltin [Diabis v N
Diadesmis confervacea Kiitzing Diacon v v
Diploneis oblongella (Nageli) Cleve-Eular Dipobl ¥
Diploneis smithii var. dilatata (H. Peragallo)Terry |Dipsmi v N
Encyonema minutum (Hilse) Mann Encmin ¥ ¥ R
Encyonopsis leei Krammer Enclee v Y v
Eolimna minima (Grunow in Van Heurck) Lange- Eolmin .
Bertalot in Moser, Lange-Bertalo & Metzeltin
Eunotia exigua (Brébisson in Kuitzing) Rabenhorst  |Eunexi A A
Eunotia septentrionalis @strup Eunsep A v
Frustulia crassinervia (Brébisson) Lange-Bertalo & .. v ou .
Krammer Frucra
Frustulia quadrisinuata Lange-Bertalot Fruqua v ¥
,C\;Aeelés(:ﬁir:]a decussis (dstrup) Lange-Bertalot & Geidec e . .
Gomphoneis clevei (Fricke) Gil Gomcle v A
Gomphonema angugstum Agardh Gomang ¥ N
Gomphonema lagenula Kiitzing Gomlag v
Gomphonema parvulum (Kitzing) Kitzing Gompar N v ¥ R I ¥
R ol ERI B A
Gomphonema truncatum Ehrenberg Gomtrun ¥ ¥
Gyrosigma nodiferum (Grunow) Reimer Gyrnod v R
Hantzschia distinctepunctata (Hustedt) Hustedt in . . .
A. Schmidt et al. Handis
Hippodf)nta capitata (I?hrenberg) Lange-Bertalot, Hipcap .
Metzeltin & Witkowski
Lemnicola hungarica(Grunow) Round & Basson  |Lemhun v v v v
Luticola goeppertiana (Bleisch) Mann Lutgoe ¥ Y
Melosira varians Agardh Melvar v A A
Navicula amphiceropsis Lange-Bertalot & Rumrich [Navamp v v R
Navicula cryptotenella Lange-Bertalot Navcry M v A

Navicula gregaria Donkin

Navgre
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F2.(8) MvsRuiishy e 4 ik (A BRI 20134 4-12 )
Table 2.(Continue) Check list of diatom species in Huangxi drainage area (from April to October 2013)

- BRZ LI | BORHE | BRI | EAKR [ 3y
(St1) (St2) (St3) (Std) (St5)
308683 309826 313543 311654 312414
JFERERER (m) 2785791 | 2788941 | 2791074 | 2790840 | 2791983
357 81 2 37 33
FERA/ A 1 FERENERS |4 7 1012|4 7 10124 7 1012(4 7 1012|4 7 1012
Navicula radiosa Kiitzing Navrad R I ¥
Navicula recens (Lange-Bertalot) Lange-Bertalot ~ [Navrec T v v v
Navicula schroeteri Meister Navsch v v R
Navicula seminuloides Hustedt Navsem v R v
Navicula subfasciata Pantocsek Navsub N ¥ v v
Navicula suprinii Moser Lange-Bertalot & MetzeltinNavsup v M A I I
Navicula yuraensis Negoro & Gotoh Navyur v A
Nitzschia amphibian Grunow Nitamp vy
Nitzschia capitellata Hustedt Nitcap v v
Nitzschia clausii Hantzsch Nitcla v v
Nitzschia inconspicua Grunow Nitinc v b A N
Nitzschia intermedia Hantzsch Nitint N v
Nitzschia frustulum (Kutzing) Grunow Nitfru v v v vy
Nitzschia gracilis Hantzsch Nitgra v v Y N
Nitzschia palea (Kitzing) W. Smith Nitpal v R
Nitzschia prolongata var. hoehnkii (Hustedt) Nitpro P B IV
Lange-Bertalot
Nitzschia solita Hustedt Nitsol AR A A A
Pinnularia appendiculata (Agardh) Cleve Pinapp A A
Pinnularia biceps Gregory Pinbic A A v
Pinnularia borealis Ehrenberg Pinbor T v
Pinnularia subcapitata Gregory Pinsub M A
Pinnularia variarea Metzeltin & Krammer in Pinvar v v . .. .
Metzeltin & Lange- Bertalot
Pinnularia virdis (Nitzsch) Ehrenberg Pinvir v
Planothidium biporomum (Hohn & Hellerman) Plabip . . NV RV
Lange-Bertalot
Planothidium frequentissimum var. magnum Plafre NV . ol vou
(Straub) Lange-Bertalot
Punctastriata linearis Williams & Round Punlin v v
Rhoicosphenia abbreviatac (Agardh) Lange-BertalotRhoabb A v v
Sellaphora bacillum (Ehrenberg) Mann Selbac ¥ v A
Sellaphora japonica (Kobayasi) Kobayasi Seljap A D
Sellaphora pupula (Kitzing) Mereschkowsky Selpup ¥ ¥ ¥
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R2.(1) BHRIIEEY 5 8% GH AR 20135 4-12H)
Table 2.(Continue) Check list of diatom species in Huangxi drainage area (from April to October 2013)

- BRZ LI | BORHE | BRI | EAKR [ 3y
(st1) (St2) (St3) (St4) (St5)
308683 309826 313543 311654 312414
JEREHEA (m) 2785791 | 2788941 | 2791074 | 2790840 | 2791983
357 81 2 37 33
REXA/R AL H 1) VEFEAEE |4 7 10124 7 1012[4 7 1012{4 7 1012|4 7 1012
Seminavis ventricosa Gregory Semven N v R
Staurosira construens Ehrenberg Stacon v ¥
i:zt:lroswa venter (Ehrenberg) Kobayasi in Mayama Staven . .
Surirella angusta Kitzing Surang v vy vy
Surirella linearis var. helvetica (Brun) Meister Surlin v v v v
Surirella robusta Ehrenberg Surrob v N v
Surirella splendida (Ehrenberg) Kiitzing Surspl A A
Synedra ulna (Nitzsch) Ehrenberg Synuln v v A
Tabularia fasciculate (Agardh) Williams & Round [Tabfas v M
Tryblionella acuminate W. Smith Tryacu v T
Tryblionella calida (Grunow) Mann Trycal M
Tryblionella levidensis W. Smith Trylev A N v
Ulnaria danica (Kiitzing) Compére& Bukhiyarova {UIndan ¥ v ¥ v
Ulnaria lanceolata (Kitzing) Compére Ulnlan v v
38/ 88t TE12fE | 24fF@44%E | 33/E64ME | 32/F@61fE | 32/E6sfE

IR 3 IERI A BRUE K [A -3 A SR G A A1 20135 4-12H)
Table 3.The results of water quality in Huangxi drainage area (from April to October 2013)

BRuh T FifEstL fEig HhiiEst2 B2 T ilESt3 TH7KIEStd PIEAESHS
KEREF Meantsd Range meantsd Range meantsd Range meantsd Range meantsd Range
KIR( °C) 208+41 155270 21.3+32 172-256 230+44 173-294 230#58 159316 226456 8.1-99

SR (us/om) 8464489 201-1438  358+65 2774455 285427 265-332 12448 113135 181435  147-240
pH 33:04  27-37 4104 3645 4803 44-53 71#02 6874  79:04 7384
WE (NTU) 109:60 41189 52+12 3971 38:12 1747 7133 31121 44422 2381
FRIFIEES (mg/L) 1884101 72322  90+20 69123 66#21 31-82 123456 55208 7.7+38 151287
EE(mg/L) 85:08  72-05 88#06  82:97 81#10 6491 88+08 7999 9007 41-140
BODs (mg/L)  053:050 005127 051:018 035077 080029 030-098 0752040 020-116 096+069 030-2.10
NH-N(mg/L)  009:003 006013 007:003 005012 038+038 008-103 027037 004091 0112005 006-0.19
RPI 13:03 1015  10:00 1010 1408 1028 13#03 1015 10200 10-10
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Fig.1. Location of the study sites in Huangxi drainage area (St1 Huangxi upstream, St2 Huangxi upstream,
St3 Huangxi upstream, St4 Chingshui creek » St5 Hishi creek)
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Fig. 2. Diatom species numbers in different seasons in Huangxi drainage area.
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Fig. 3. The result of cluster analysis of diatom in Huangxi drainage area.
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Fig. 4.The diatoms only recorded in Huangxi drainage area. (A) Pinnularia subcapitata (B) Pinnularia

biceps (C) Pinnularia appendiculata (D) Eunotia exigua.
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Fig. 5 The result of multidimensional scaling (MDS) of diatom species and water quality parameters
( codes in black indicate seasons and sites name, red indicate the diatom species abbreviation, blue
indicate water quality factors).



