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Nitrogen and phosphorus inputs affect
rotifer communities in rivers
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Abstract: [ Aim] Analyzing succession processes and mechanisms of river biota stressed by pollution can help understand biodiver-
sity loss, develop conservation plans, and promote safe management of aquatic ecosystems. [ Method] The present study investigated
causes and consequences of nutrient-related environmental variables on the variation of rotifer communities in the Beisanhe drainage
in Beijing-Tianjin-Hebei region, which was typically polluted by various anthropogenic activities. Rotifer communities were chosen as
analytical target taxa in rivers, because they were sensitive indicator of water pollution. After analyzing the variation of rotifer com-
munities and related environmental conditions, we illustrated critical environmental determinants affecting rotifer communities. [ Re-
sult] Water was highly polluted in west part ( H group) of the Beisanhe drainage, with sampling sites having higher levels of nitro-
gen and phosphorus ( total and dissolved) than those in east part (L group). In addition, compared to communities in L group, spe-
cies richness, the number of individuals, and Shannon-Wiener index were significantly lower in H group. Community composition
between H and L groups significantly differed. Moreover, analyses on community-environmental interactions showed that the variation
among communities was significantly related to the total nitrogen, total phosphorus, dissolved total phosphorus, soluble reactive
phosphorus and ammonia nitrogen. [ Conclusion] Water quality and rotifer communities between H and L groups were significantly
affected by nitrogen and phosphorus inputs in the Beisanhe drainage.
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Table 1 Mean values of the environmental variables of

the H and L groups. Mann-Whitney U tests were
used to compared the two groups

Sy,
Erfjir?n)r:ital H 4l L4l P {

variables H group L group P value
IR WT 23.59+0.45  23.16x1.07 0.760
B TP 2.22+0.22 0.77+0.09  <0.001
SRR DTP 1.68+0.11 0.69+0.09  <0.001
GBS SRP 1.48+0.10 0.65+0.09  <0.001
BA TN 16.11£1.13 7.3120.78  <0.001
wgtE B A DTN 15.08+0.93 6.69+0.69  <0.001
HEREE A NO5-N 0.83+0.10 1.65+0.36 0.134
A NH,-N 6.94+1.09 4.84+0.79  0.134
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Fig.2 Principal component analysis of environmental

variables based on Euclidean distance
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d: Species richness; H: Shannon-wiener’s index; J: Evenness,
. P<0.001; Y7, P<0.01; ¢ P<0.05.
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HEIE AL AR iy 22 53 2 36 1) 1 3 4 /K- (ANOSIM, R
=0.194; P<0.01, &1 4) . Hik, H fI L 41875 7E41
B R W2 S WX 2 T RV 2 S 00 DT RR
FROMTEIRIRH  H AR b = B s LA K )
FRAA JCE R dH A R s 22 S L, Horp I IR
=% 8 Filinia maio (Colditz) XS RE# & B.
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(Hudson ) 7= 2 (% ek /b %of 2 [R] R 7% 22 S e 3L BTk 1
17.32% ; YR I 58 HL Pompholyx sulcate Hudson F13
JCH R4S B Monostyla furcate Murray 75 JoX}2H 1]
g 22 AL oIk 1 8.98% (£ 3) .
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Table 2  Characteristic species found in H and L groups and their contributions to the similarity of communities in the group

415 FRFEAE ol £z SEEARL e S
Groups Typical species Abundance Average similarity Contribution/ %

H4 H group TR BB 5 8 Brachionus urceolaris 210.00 10.79 24.13

98 B 5 . Brachionus angularis 124.09 10.31 23.06

L 41 L group FHEL R Polyarthra trigla 687.00 8.33 15.76

BAVE R A B Brachionus calyciflorus 149.00 8.26 15.64

A nsn group| A 2
V L4 L group

B 4 ZETE5% Bray-Curtis AR
EEESUREN

Fig.4 Nonmetric multidimensional scaling (NMDS) analysis

of rotifer communities based on Bray-Curtis dissimilarity
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(r=0.370;P=0.001) F1 NH,-N(r=0.148;P=0.039)
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TP ¥R AAHIC, NH,-N WRE ML AR T8 H
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FEE ] # s S0 . Yang e al. (2018) %R
AT B 7 I I 235 St 2 B SR AT T LA R Y TN
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THAC AR, 5340, 15K E R XA 13
B IEAH KRR R (Wang et al. ,2019) , PRI, IR AR ]
YRRt i A HE S W, S i N L%
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MK VISIKIRUE, Xiong et al. (2017 ) X8 H A A F
USSR TE W T I IR K B
DX, TN St 1A%, TP & mEH i 70 4%,
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B VIIK K W8 T i iz ] B S0 i 46 K
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Table 3 Lists of species which primarily contributed to the variation between H and L groups using the similarity of percentage analysis.

A cut-off of 65% cumulating contribution were adopted to avoid listing all species

FHIERE Average abundance Rl &
LEd Species L. R
H 41 H group L4 L group Standard deviation Contribution/ %
K= B4 . Filinia maio 34.09 157 1.03 6.07
TR R4S B Brachionus budapesllensis 1.36 22 1.01 5.82
W RE WA Pedalia mira 6.82 59 1.01 5.43
BEZ A Polyarthra trigla 21.82 687 0.88 5.43
YIRS HL Pompholyx sulcate 0 29 1.03 5.38
K =AW Filinia longisela 305.45 24 0.88 5.15
FhEEEE R Asplanchna sp. 2.73 32 0.84 4.88
S REIHE Trichocerca sp. 135 573 0.78 4.80
{15 g B 48 B Keratella valga 2.73 71 0.85 4.76
R B EE U Brachionus urceolaris 210 232 0.64 4.01
dp R S 1 Brachionus calyciflorus 125.45 149 0.63 3.84
SOTERESE W Monostyla furcate 0 15 0.69 3.60
SYR L . Anuraeopsis fissa 5.45 53 0.74 3.56
fE R U Brachionus angularis 124.09 541 0.52 2.99
1.0
® H4 H group !
B LAL group [n|
0.8 4 ;
— > R AW
Environmental variables Iﬁf:}&%m
" cornuta
061 I MF st e BN
Species MG R o
. Blangularis =’
R =
0.4 4 Filiﬁ'a maio
.02 B. budapesliensis
S
e
~
S/ T . /e
, Eosphora sp.
S e
& Trichpcerca sp.
0.2 4 ) N
Ly S 2 : i
Polyarthra trigla
0.4 . SR
Ip
F longisela
-0.6 + +
-1.0 -0.5 0.5 1.0

Es

1 Axisl: 16.4% 0
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Fig.5 Redundancy analysis between rotifer communities and environmental variables
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1EA,2013)
3.3 HHEEINNRSEMNERMER
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Yy EA BT R G 7R X — 45 5 R B AR B T
KRR AT IE X 52, BRAR KR TE A #E 3h 4 (B
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R 3 75 3] 4Bk 22 A MUK R I B 55 1 3630 , A 65
A= ZS ERBRAR L B I (838 P 22 b X 43591 7K A& ( Dug-
gan et al.,2002) "[T5 YL fe ™ H 8 T0T I 4R A T
W KAR (Xiong et al. ,2016) L K [ W5 137 S8k 4
& EFALINIAKIE (Wang et al. ,2010) 55 ; HR, %
O K A A 48 s A B Hh VU S 0 A B B
HR R A B R 1Y A S R I Ui SN R
() 5 L R, R AR AR BE T LA e [ R
[ESESEZ S I VAR AT RY Y = SN R 73 %
( Garcia-chicote et al. ,2018) , HA R FIZEH
BIRAOV B /R Tl A2 A2 45 (2017 ) 8 3 15 Y 4s
T8 2L BV 2o A P SO W T v i AT
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ABFFE TS YL X (H 2H) AR P Fh - Tk
BRI A RE R E, &N B 5
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