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Functional Group Characteristics of Planktonic Dlatoms and Their Relafionshlp

with Environmental Factors in the'Ruxi River ¥ \ Y o
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Abstract To eldcidaté ‘the functional group characterl%tlcs of” planktonic diatoms and 5]‘16‘11‘ relatlonshlp with environment#factors in the
Ruxi River, miiltivariate statistical analysis and-functiongl group classification were éonducted in this study. The success patternof a
diatom functional S1OHP and its driving factor were analyzed for the Ruxi River, a typical tibutary of Three Gorges Reservoir, after the
phytaﬁlankton ¢ommunity and:environmental variables were 1nvestlgated at three different stages: level water period (April 2014) , dry
sedson (Decembe‘[‘ 2014 ) 5 and wet season (Ju-ly 2014‘3 bdsed @ the characteristic of water level. The results showed that there were
10 diatdm functlonal groups in the Ruxi River; the A, B;C, D, L,, MP, P, T, X3, and Sl groups, and among them, MP was the

most gm}aps but the dominant group was D group. Stepwise multiple regression analysis indicated that p(TN) in the water column was

0

the primary factor significantly affecting the densities in the normal water period, whereas turbidity, alkalinity, and pH significantly
influenced the functional group densities in the normal water period. In the high water period, however, transparency was the most
important environmental factor affecting the functional group densities. Additionally, the results of RDA analysis found that water
temperature, electrical conductivity ( Spc ), oxidation-reduction potential ( ORP), p(DO), and p(NO; -N) were the main
environmental factors that influenced the diversity of diatom functional groups in the Ruxi River. These results suggested that functional
groups could well reflect the habitat characteristics of the Ruxi River and the effect of the nutrient element, nitrogen, to the success of
phytoplankton functional groups and changes of water quality in the Ruxi River should be paid more attention.

Key words : planktonic diatoms; functional groups; environmental factors; Ruxi River; Three Gorges Reservoir
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Fig. 1  Sampling stations in Ruxi River
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Table 2 Planktonic diatom compositions and functional classifications in the Ruxi River
T 14 el et 19 e ks o e
Cyclotella sp. A ||Achnanthes sp. MP ||Nitzschia sigmoidea MP
Rhizosolenia sp. A ||Cocconeis placentula MP ||Rhopalodia gibba MP
Cyclotella bodanica B ||Cymbella affinis MP ||Rhopalodia gibba var. ventricosa MPpP
Cyclotella kuetzingiana B ||Cymbella bremii MP ||Surirella linearis Mp
Amphipleura pellucida B ||Cymbella cistula MP  ||Surirella linearis var. helvetica MP
Hydrosera whompoensis B ||Cymbella cymbiformis MP  ||Surirella robusta MP
Melosira distans Cymbella hustedtii MP |[Surirella ovalis var. maxima Mp
Asterionella formosa Cymbella lacustris MP |[Surirellia ovata MP
Cyclotella meneghiniana Cymbella lunata MP ||Stauroneis sp. MP"
Rhoicosphenia curva Cymbella tumida MP ||Anomoeoneis intermedia mph
Nitzschia sp. Cymbella sp. MP ||Fragilaria sp. P
Nitzschia acula FEunotia sp. MP ||Fragilaria brevistriata
Nitzschia angustata Gomphonema MP ||Fragilaria capucina
Nitzschia communis Gomphonema augur MP ||Fragilaria crotonensis
Nitzschia linearis Gomphonema constrictum MP ||Fragilaria harrissonii
Nitzschia microcephala Gomphonema gratile MP ||F mgiluria intermedia
Nitzschia palea Gomphonema montgmlm MP ||Melosira gmnulata

Nitzschia sinuata Gomphonema montanum var. subclavatum ~MP Melbsira gmnulatb var. angustissima ;°

_ DU UUUDUDUOUUDUDUDuUoo 2oan®

Nitzschia stagnorum Gom}).honema oll:vqceum MP Mcloma granulate var. angustissima f. spiralis .‘l?:‘.::-‘".
Nitzschia sublinearis Gomphonema subo]am{Lu?nu " MP; Meloszm grunlzlale yar. jcurvata o = P
Synedre-ucus N(wlcula“sp i " i P MP ‘Malosirg'italica .:'.;“ o P
Synedra acus var. mdmrﬂs F. Namcwia a'(h)ej;{ :""f MP _Blacillari(l para}loxa'. 5 3 P P”ﬂ
Synedra rumpens k# i Naviciilts cari #° : e ,:‘._;“. MP Hantzschia' sp. @ pOE
Synedra tepera j Nawcula ponﬁm acea MP Hﬁtzschia amﬂ!ioxys " lP;)
Sy.(gedrd ulna x /V(wlculh cr)ptoce ala MP i]antzschia amphioxys f. capitata ..‘l-’-”
Synedr uln“a' var, axyrhynchus Namcula ‘lcu,spLdata ' MPp Hantzs-c‘hi(l elongaia pY
Syrnédra ulna var. b‘y,Lps Nuvicu.luu dicepha.la _— .,,.,-;'" ; MP ||Frustulia vulgaris ] S1
Amphéra, SPiF LY Navictla gregaria s MP ||Gomphonema parvulum Ty
Amphora gvnhs 2 L") ||Navicula grimmei MP || Melosira varians Ty
Coscinodiscaceae sp. L," ||Navicula hasta MP ||Neidium sp. Ty
Diatoma sp. L,V ||Navicula lanceolata MP ||Frustulia rhomboides X3
Diatoma hiemale var. quadratum L,V ||Navicula minima MP ||Caloneis ventricosa X3!
Diatoma vulgare L") ||Navicula mutica MP ||Cymatopleur elliptica x3"
Gyrosigma acuminatum L,V || Navicula muticoides MP ||Cymatopleura sp. x3b
Gyrosigma attenuatum L,V ||Navicula placentula MP  ||Cymatopleura elliptica var. constricta x3b
Gyrosigma scalproides L") ||Navicula pupula MP ||Cymatopleura solea X3
Pinnularia acrosphaeria L") ||Navicula pupula f. capitata MP ||Cymatopleura solea var. constricta x3b
Pinnularia mesolepta L, ||Navicula pupula var. rectangularis MP ||Diploneis puella x3b
Pinnularia sp. L,V ||Navicula simplex MP || Diploneis sp. X3
Surirella capronii MP |[Navicula subbacillum MP ||Pleurosira laevis X3
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2.2 MWENFHEY SRR a S
r & 3 AT LUE AR EIKSCHA PRI 4 2%
TR E. KM Chl-a & &8 fL7E A
1. 666 ~26.616 mg-m ™, FIKW K 0.256 ~7.239 AL
mg-m > iKW A 0. 583 ~2.570 mg-m . EA L
K Chl-a 09528 8 > FKk 0 > Ak, B

IR Chl-a & 2 14 im0 B IAE /KA 1 R Vi

2.3 MWRMIREEH AR

1’5142%% FEATRI K SCH T 85 R - S B
Ak DA 4(a) JTEFAKI ) B e {E, 22
LI RN 2. 298 ~3.313 mg-L™"; FoKHAFIAG 7K 15
BRI 76 1. 296 ~2. 130 mg- L~ Y5 A ik 5h.
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Fig. 2 Densities of planktonic diatom functional classifications in the Ruxi River during the different water periods
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Fig. 4 Variations of TNI,- TP, KMﬂQ4 , and SD in the Ruxi River du-finug‘the diffefent waler periods

.f' 3 TH*KE&%J@MEEM%§ﬁ ﬂ%ﬂﬁl%%@%@ﬂﬁﬁ LY e

b' ween densities of planktonie} dl;ﬂom 'ﬁlncnon cl@@lfwatlons

I_ f and envu"onmen[.gi- ﬂ‘i rs,.m th'e Rux1 River during the dlff,erent water perlods f—
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| bkt g Ay _F,@?&’;cl +4.283 0. 904
SR K. p(TN) . 7=0. 138x1 +4.804x, +5.366x; —4.740x, —0.535x;5 +
p(KMnO,) | v\l;i'\)}"{ : 1.4 x 10 ~x, —143.516 0.789 <0001
HLE3 p(TN) . p(DO) y =8.874x, +0.063x, +0. 048x, —44. 358 0.982 0.018
Uz y=0.372x, -5.021 0.999 0.03
IR y =3.073x, -88.355 0.928 0. 008
B KR y =3.466x, +0.051x, —413.911 0.999 0.016
a3 y = —3.494x, +271.312 0. 964 0. 008
ok L, IK i \ y =6. 148x, - 183. 687 0. 869 0.032
MP pNHS-N) | AL SR y = —269.275x, +0.029x, —0. 023x5 +0. 017x, +27.207 0. 994 0.038
B, HS ’
p BUEE | EAL R (i y= -0.113x, +0.035x, +4.323 0.956 0.039
Ty p(DO) y=-1.919x, +24. 114 0.934 0.017
X3 UE y=0.064x, +1.735 1.000  <0.001
A R y=—0.348x, +11.780 0. 854 0.03
B p(NH; -N) . SALIEJEHA  JEHR y =580. 942x, +0. 094w, —0. 116x; —25. 090 0.864 0.028
C ¥ . pH y= —1.293x, —0.697x, +100. 827 1. 000 <0. 001
D  p(DO). HGHE y = 14. 346x, +0. 181x, —171. 623 1. 000 0.017
ik L, pH y =19.005x, +164. 278 0.948 0. 004
MP  BE y =1.237x, —80.504 0. 944 0. 005
p U y = =58.569x, +129. 850 0.934 0. 006
Ty EERS y=0. 609x, —218.216 1. 000 <0.001
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ROKH O ASTIREERER  A52R (R 3) R AL REFEEA W3R 5T 7308 — A HE R 5

B.C.D,L, MP, PAHIT, X8 MNEEEMEE S
BeH 7 Z 18] 2 A5 A A 06 R BCER K, Rkl
0.854. 0.864, 1.000, 1.000, 0.948, 0.944
0.934, 1.000,P fE ¥ /NTF 0.05. A% T H A2
BE,C. DRI T, 3% 3 AN EHERY %5 B 5 A58 H 7 =2 1]
FR R ¢ R B e, Y900 1. 000, 2K E 95 B 5 3R 855 [N
TR EMHC, 5 C BHE% B X R B I
B F R | pH, X T D 2B, i R BN
FHEWEZWH -, p(DO) 2K E L A, H F 5
W T, RAEME— R A R 5 T B 2
B IREE R (8] AH B G 2R U B O 3 BR, AR 1 R AR
T35 3 A, 20 A p(NH, -N) | A AL i8S B HL A

FLL, BB AL 8 pH, MP JEREAY A AR, P
FRER M B 255 5, 5 M A 7K 9 ) RE R 4
BER B T kB B R pH DL R H

T2 MTEE R R (R 4) oK WIA 4 2R
(A. D, L, P)HESHEHTH FE(12.794 ~
35.788) By, VLB & AT 7] B 32 B4 5% PR 22 119 5% i) 4
K TEFAKABR T C 26085 L, KB AR 1Y
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VLR EIK B2 B R R A2 m R Ak,
BT A, B, X3 Z5HES0, JLAM SRR % B 5B N+
[ Y F{E (12. 657 ~35.200) %, vi AAS K3 &A1

JERE ORI i o . XL, MP M P IR R S R K.
R4 TR RAZEFEEDREHEIMZRERTHMNTENTHITERY
Table 4 ANOVA for the effects of environmental factors on the densities of planktonic diatom =
functional classifications in the Ruxi River during the different water periods K &5 IF
K FRH wok =/
T PN 3 ¥
eI P P F Pl o P P
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c — 3 i e \/ 12. 657 01006
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Fig. 5 RDA two-dimensional ordination diagram between environmental factors and densities

of planktonic diatom functional classifications in the Ruxi River during the different water periods
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S 358 DR 180 0 R S PR A5, T 2 AN ERBE R ik
IR 2R BOAH] 1.000( 3£ 5) , HAT 2 DR T4l
(IR B3R 75.70% . TRIERESE DI RE R BF R E S
p(NH,-N) | p(NO; -N) |, H T3 A AL if i HL A
(ORP) 2IEAC, 5K, p(DO) FAHK. P, L,
KRBEEE S p(DO) | KR B S ALIE UL (ORP)

FHCHEAR 5, 5 AR I L 2 (ORP) S IEAH G, 5
p(DO) | KIRZE A, HL T 3R A2 H 51 B0 52
W A RBESZHM . 1M MP, D, B, X3 IKT,
¥15 p(NH, -N) . p(NO; -N) £ IEA 3, MP 5iX 2
AIIEH TR SR SR, C RBE S SR KA
W JF L7 (ORP) 5 TEAH .

x5 AEKEZRMZHERIIGEEABEESTENREFHEE RDA 42
Table 5 RDA analysis between densities of planktonic diatom functional classifications and major

environmental factors in the Ruxi River during the different water periods

SHOT K FKH ik

1 W2 W3 W4 Hh W2 W3 W4 W W2 W3 fih 4
FRE(A 0.48 0.28 0.20 0.03 0.41 0.29 0.17 0.08 0.55 0.27 0.17 0.07
Wy 2 B -5 IR AH G R B .00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
YyRh s AR B BRE A % 47.70 75.70 95.30 98.10 40.60 69.80 86.60 94.50 55.00 82.40 99.40 100.00

Yy Fhag - N P2 S B E A0 /% 47.70  75.70  95.30 98.10 40.60 69.80 86.60 94.50 55.00 82.40 99.40 100.00

FE K IR 7 e A P D) RE DS RE S M 1Y) F2 25 M PR
HTAHHESE p(DO) . p(NO; -N) . KE(WT) , v
[ 5(b) ). HEFPHras S s, fi 2 DNEER 1
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L.k ‘37J</E CEIVY S *H%riﬁé‘i ]
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B3R J5 HL 437 ( ORP) . p(DO) & 1F A1 36, 1M 5 /K iR
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