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Abstract: To understand species diversity and distribution of benthic diatoms in typical tropical rivers, the benthic
diatoms were investigated seasonally in Jianjiang River, Guangdong Province. The results showed that there were
242 benthic diatoms, belonging to 52 genera and 10 families were detected from 19 sites and 4 times sampling.
Navicula, Nitzschia and Gomphonema were the main dominant genera with high frequency and relative
abundance. Three diatom diversity indexes of benthic diatom, such as richness, true Shannon-Wiener diversity
index, and true Simpson diversity index, showed certain spatial distribution with increasing of river class, but
there was no significance in season. Community dissimilarity of benthic diatoms decreased from class 1 to class 3
but increased in class 4. Structure of benthic diatoms showed clear temporal and spatial patterns by Two-Way
PERMANOVA analysis. Rarefaction curve indicated that counting with 400 individuals for each sample would
underestimate richness and diversity of benthic diatoms in the tropical river. These would establish the foundation
for river health monitoring and water ecological conservation of Jianjiang River system.
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Table 1 Information of sampling sites in Jianjiang River

KHE R Site 2% Longitude (E) 251 Latitude (N) 4 Class IREIRSL Environment state
i3 Chidong 110°56.756' 22°25.976’ 1 WL, SehidgtkE
3k Tangtou 110°52.073' 22°09.826' 2 R, MR
21 7% Hongli Bridge 110°49.740' 21°54.836' 2 AET R, K
fif{t. Hehua 110°42.201' 22°15.585" 1 AiERi, RS
“$4F Baoxu 110°40.200' 22°09.935' 2 CREE S
i HI Gaotiandong 110°33.625' 21°58.126' 2 KR, £
vbiA Shadong 110°26.235' 22°10.854' 2 Byb. B
SFE7K Pingding River 110°25.181" 22°01.412' 2 AETETE Y HAE T
YEYT Tankeng 110°29.127' 21°58.612" 2 b
47 Hejiang 110°34.093' 21°54.050' 3 20, R
#2 Linchen 110°33.857' 21°50.253" 3 WUR ., ZEiyEK
BT Loujiang 110°36.622 21°39.626' 4 BB, RS Y
% Nanan 110°39.660’ 21°31.403' 4 P B0
#il{ Xiadong 111°06.964' 21°43.063' 1 7, Y
AL Meihua River 110°55.078’ 21°35.009' 1 AIRHE R K= IR
HIEHF Guandu Bridge 110°54.334' 21°40.632' 2 2 LK R B R
4734 Shibi 110°49.252 21°33.771' 2 U, R
JKIE Shuikoudu 110°45.508’ 21°25.351" 4 AR
S4B Wuyang 110°40.321 21°23.254 4 W, NifED

BT BT RRAE S5 A

Fig. 1 Distribution of sampling sites in Jianjiang River, Guangdong Province
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Fig. 2 Number of family, genus and species of benthic diatom
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Table 2 Frequence of common benthic diatom species in Jianjiang River

IS KA 8] Sampling time
Species 2012.12 2013.3 2013.8 2013.11
JR T F IR Mayamaea atomus (Kiitzing) Lange-Bertalot 18 19 18 18
WANFIE#E Navicula minima Grunow 14 19 19 19
B FE G Nitzschia palea (Kiitzing) Smith 17 18 19 18
N EE Gomphonema parvulum (Kiitzing) Kiitzing 18 16 17 17
%I E#E Navicula rostellata Kiitzing 16 17 16 17
WEN-22 3, Planothidium frequentissimum (Lange-Bertalot) Lange-Bertalot 17 18 15 16
[ fLEZ B Sellaphora pupula (Kiitzing) Meresckowsky 15 14 18 15
JE/NKPIGEEE Pinnularia subcapitata Gregory 14 14 18 16
UM IEHE Navicula notha Wallace 15 14 14 17
NFTEBE Navicula subminuscula Manguin 15 16 16 14
Bk R AERE Luticola goeppertiana (Bleisch) Mann 15 17 12 15
HMIREZE L #E Nitzschia paleacea Grunow 14 18 16 7
PN #HIE# Navicula cryptotenella Kiitzing 15 14 12 14
Ba2E33 T8 Nitzschia inconspicua Grunow 13 13 15 15
BPREN A3 Synedra ulna (Nitzsch) Ehrenberg 11 12 13 14
NN 238 Encyonema minutum (Hilse) Mann 12 14 10 11
KIESHFEE Navicula parabilis Hohn et Hellerman 16 15 8 9
W% 7MW E Gomphonema affine Kiitzing 13 11 11 10
fE/N 2238 Achnanthidium exiguum (Grunow) Czarnecki 10 13 12 10
W XUE S Halamphora montana (Krasske) Levkov 9 12 14 10
XFRSFEEE Navicula symmetrica Patrick 12 8 9 16
WA Gomphonema lagenula Kiitzing 10 16 9 7
LZIR)JESHE#E Navicula antonii Lange-Bertalot 11 9 8 16
PN EE Microcostatus krasskei (Hustedt) Johansen et Sray 6 9 14 9
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Fig. 3 Benthic diatom in Jianjiang River. A: Luticola goeppertiana; B: Nitzschia palea; C: Navicula rostellata; D: Gomphonema parvulum; E: Achnanthidium

exiguum; F: Hippodonta capitata; G: Hydrosera whampoensis; H: Lemnicula hungarica; I: Surirella angusta.

2.2 EMEREBE S AR

AUCKRFE A RESE PR & . R REH
PEFE O B2 3 2R 22 R PR 48 B30 B T O S 4
R Se B A PR AL (K 4).

201245 12 7 R Ak 8 1) b 24 = 8 DN — 3]
o @ B A o = 1 =l N UV 7 @ BT S =1
20134F-8 H i N—Zinl i 21 = 4 iz e 7,
SRS R 20134E3 H A1 A &90mNR HY
PR EFEEFAREL: A) MR AR RS
FEPEHE BN Lo T AR 2R O 2R AR R AR R o
20124F 12 J AT Ak i 1 L AR 2 HE M BRI L
W AR AR BUE s ROk, BEJS R,

(B PUZAT i A B B FE ;s 2013463 H — & =90
(1) A5 A 2 R H8 BIOR Lo 3 AR 2 FE P TR O AR
—3, W TR ; 201348 H F11LH M A
AR ZAEPEFR BOR B 1 R 2R BN — &2 =2
W EFE, UGG T RE(E4: B, C). Jr etk
B, £&EE . BRI B SR
BT AR B3 (3).

2.3 ARV FAE R

UG e i B 118 R S 2 B Tl 9 S5 R 1) T v
BRI, DU BAT BT I (BR20124E 12 H 4.
JEEAV Fik T RV AR S LA 20 134F 11 H 1% DU 9 0) 37k e



%2 IALIRAF: AR STTK RIRWIRE B2 R 5 I 2 e A R AE 203
}A 2 3 4 123 4 %3 TR P HOT 2207
@ 60 o | o Table 3 ANOVA for diversities of benthic diatoms in Jianjiang River
g sob e ) h & F P
240 1 e /%\o 5 - Richness 3 70 1318 0275
=R . T8 . = ° HEREHEIEIRS Hy 3 71 1539 0212
iﬂﬁ 0, N s\g\° ° Kg\f’—: HE W HLHISS Drsmpy 3 71 1946 0.130
ol C B AP df: RPEREL 1S dfc 32900 F

2012.12 1 250135 4I1 20138 '1 2'20 ! 3':;] ! Z dfi: Degree freedom for sampling time; df>: Degree freedom for error.

R 1234 LM U 6 5O G R R BE 172 25 R
ool e B o AU, B STRAAE BEAY TTRRE 20.340 ~
g0 LT 0.391 (35).

-lt,ﬂ 20 o 8° ° [} ° °
A0 ° o
LN Ly | e e
o o 8 o o - < .
Eoop 2T T : AN R H 2 (B 6)% T, 20124F 12 8 F120134E8
ST %0112 |, 30133 £ 2038 | o013 TP i 4 e B A8 0 T 5 1 12 0
I 2 3 4 I 2 3 4 )
B 20134F3 F BR R 2R it B AR R A AR50 fin
25‘Cf 3 4 1z 3 2 MG IR A, HA A T4 ; 20134F
gl LU B TR TR LA R R
s, : ° ik Py
it I 9 ° o < > PO
2 0 A T A [F] — A i () e it 1 G A A 3R W W ) 434
f—fh‘." = ° o o ° ° ° — N N ‘ N o 7
£ AN ] o LS R R 5 [T
=ose o, 1 e N P8 . N )
201212 | 720133 £ 20138 [ 201311 ], PFh AR AORFE AL, HRRARE A Ay
12 3 4 L2 3 4 TGN ) BE AR L. 20124F 12 A 1712 BH 255
TSR Class

4 JCHIRESRE Z RN . A FEEE; B: EFEREHMEIREG
C: HAR R RREAE R
Fig. 4 Diversity distribution of benthic diatom. A: Richness; B: Hr; C: Drsjny.
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Fig. 5 Dissimilarity of benthic diatom communities in different river classes
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Table 4 Two-Way PERMANOVA for benthic diatoms structure

A df Y477 Mean square {h F{ Pseudo-F R P
TR Class 3 0.346 1.406 0.055 0.045"
SRAEEHTE] Time 3 0.456 1.853 0.072 0.001""
T A5 G < AL IN 8] ClassxTime 9 0.234 0.949 0.110 0.634
5% 7 Residual 59 0.246 0.763
M3l Total 74 1.000

FS XTREE AR TR s TR R E AN

Table 5 Contributions of most influential benthic diatom species

LA 5 T2/ TTR puyil

Group Species/contribution Total

12 H:3 H Dec.:Mar. sp117/0.103 sp144/0.093 sp181/0.052 sp126/0.049 $p208/0.044 0.341
12 H: 8 H Dec.:Aug. sp144/0.135 sp181/0.077 sp126/0.060 sp182/0.049 sp155/0.043 0.363
12 H: 11 A Dec.:Nov. sp144/0.097 sp117/0.073 sp181/0.064 sp88/0.055 $p208/0.051 0.340
3 H:8 H Mar.:Aug. sp144/0.105 sp117/0.100 sp181/0.071 sp126/0.062 sp107/0.053 0.391
3 H:11 H Mar.:Nov. spl17/0.115 sp144/0.075 $p208/0.057 sp181/0.056 sp88/0.053 0.357
8 H:11 H Aug.:Nov. sp144/0.113 sp181/0.078 sp117/0.065 sp126/0.056 sp88/0.054 0.366
2% . %% First:Second sp144/0.123 sp181/0.078 sp117/0.073 sp126/0.052 sp107/0.038 0.364
—% : =2 First:Third sp144/0.123 sp117/0.078 $p208/0.062 sp181/0.061 sp126/0.049 0.374
—& : PUZ First:Fourth sp144/0.106 sp117/0.092 sp88/0.066 sp126/0.064 sp181/0.059 0.387
% . =% Second:Third sp144/0.100 sp117/0.073 sp208/0.071 sp181/0.062 sp126/0.047 0.353
% : 4% Second:Fourth sp117/0.090 sp144/0.081 sp88/0.069 sp181/0.060 sp107/0.057 0.357
— ¢ : 4% Third:Fourth sp117/0.092 sp144/0.082 sp88/0.077 $p208/0.072 sp126/0.061 0.385

sp88: /N ; spl07: LG XUE#E; spl17: MEASURAEBE; spl26: JRT 2 /KHE; spldd: UNE#EE; spl55: /INPIEHEE; spl8l: R,
spl182: HIKEZEIL#E; sp208: AE 223
sp88: Gomphonema parvulum; spl07: Halamphora montana; spl17: Luticola goeppertiana; spl126: Mayamaea atomus; spl144: Navicula minima; spl55:

Navicula subminuscula; spl81: Nitzschia palea; spl182: Nitzschia paleacea; sp208: Planothidium frequentissimum.
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Fig. 6 Rarefaction curves of benthic diatoms in different sites at four sampling times
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