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Community composition of testate amoebae and its relationship with environmental fac-
tors—A case study of Hutuohe wetlands, Shanxi Province”
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Abstract: Hutuohe wetland is an important wetland resource in Shanxi Province, and it plays a vital role in biodiversity protection.
Testate amoebae are a type of protozoa living in freshwater ecosystems such as rivers, lakes, reservoirs, wetlands and other humid
environments. They are sensitive to environment changes, so they can be used as biological indicator. This study investigated the
community and diversity of testate amoebae of 52 samples in 6 different wetland habitats and discussed the key environment factors
that strongly affect the distribution of testate amoebae by ordination analysis. The results showed that a total of 20 testate amoebae
species belonging to 10 genera were identified. The dominant species are Trinema enchelys, Phryganella acropodia and Trinema lin-
eare, the relative abundance of which is 23.4% , 17.38% , 13.48% , respectively. According to the testate amoebae community in
different habitats, grain size and organic matter content of sediments have significant effects on testate amoebae community composi-
tion and diversity. The lower sand content and the higher organic matter content, the higher the community composition and diversi-
ty of testate amoebae. The canonical correspondence analysis (CCA) implies that nitrate nitrogen and COD can significantly affect
testate amoebae community composition, the explanation of nitrate nitrogen and COD is 19.6% and 17.3% , respectively. Neverthe-
less, the 8.6% explanation of pH is smallest. The results can provide theoretical support and scientific basis for diversity protec-
tion, management and restoration of wetlands.
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Fig.1 Location of sampling sites in Hutuohe wetlands
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Tab.1 The species composition, relative abundance and frequency of testate amoebae taxa

Vo) 19 98 e F I8 4 A 45)
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AHXF AEXF
Gy Tk TR B e Tk FRE B
" %
1 R E T (Arcella discoides) 035 1 12 W72 B ( Difflugia lucida) 035 12
2 N FRFEH (Arcella gibbosa) 035 1 13 WM ( Difflugia sp.) 16.67 13
3 PERFEFEH (Arcella hemisphaerica) 390 8 14 W& # O B ( Heleopera sylvatica) 0.71 14
4 F5EH (Arcella sp.) 071 2 15 /jitise 1 ( Hyalosphenia minuta) 0.35 15
5 A1 [ 5% 2 ( Centropyxis aculeata type) 1.06 2 16 XS 5E B ( Hyalosphenia papilio) 0.35 16
6 [ [/ 572 1 2 ( Centropyxis cassis type ) 4.61 10 17  WHESGFEH (Hyalosphenia subflava) — 0.71 17
7 R e ( Centropyxis platystoma type) 1.77 3 18 il & g 1 ( Phryganella acropodia) 17.38 18
8 I [RFE H ( Cyclopyxis eurystoma) 1.77 5 19 /N =AW 1 ( Trigonopyxis arcula) — 6.74 19
9 /NARSEH ( Cyclopyxis kahli) 284 5 20  ERE =R ( Trinema complanatum) — 0.71 20
10 BPRE fEab 32 8 ( Cryptodifflugia oviformis) 0.71 2 21 RH =R H ( Trinema enchelys) 23.40 21
11 RTiRb5E d1 25 ( Difflugia acuminate type) 1.06 3 22 R4 =2 B (Trinema lineare) 13.48 22

2.2 FieMARER BZE S HHFE

XHETE I ST R A 5 A 722 AT T NMDS 2y
Br (181 2) . A NMDS HEF B R L IRLOK R JERH T 4l
JEVETT 1S HRR 2 S 6 D SRAE IR RE R0 A1 25 A AHTA
PRI RAE A B B A S SRR A £ Z AL E AT FE LY
A TEALIE MR, (B B OF AL, UL A ST 2% R
FERUIA 52T HU) b 2H AR PR S5 5 , 77 1 W Ak 1y 22 5.
SR AT 2B R A S TEHE R AR LU P B AR
AT, RWERAE S Z B AT LB AR BT 28 8. I 1 S AR
R AR ARTEHE T PR 2200, 2 547 (9 SR AR A5 20 AR X
3, ALK SR A i U4 v 73 A 7 HE P BB 00, 5 A
HEFP &L 10 o0 A B H A [R) A 85 B0 A 72 A2 T HURE i 254
HE5
2.3 AREMBEFKRERFEHX R

DRI TETT A 72 A2 T8 HORDK 3R 58 H 2 18] 1 5%
&, Bl CANOCO A fF X A7 5 A2 & He Wy b B 4 2 A7
DCA HEFF 73#T (3 3) . A4l DCA HEFP 45 20 A 96 22 1
(B BT R B AL S R VAR, 7 DCA HiEF 4 Nl
FRORBR LR BE >4, Ve AR Y 527 <3, WU e PR AR A T 5 27
AT 3~4 Z 0], 0 2 AL T . SR 3 Rl LU i, 4
AN RCORFHIEE A 8.312, KT 4, PRI e ] Hld LAY CCA
XA SE AR BB IR TR 2 A T HE 20 AT

VETETR AT 5T IE UMPRIE A 5~ CCA HEFF 73 B 2R
UL 4 FEL 3. 3% 4 SoRER 1 RxT 4 R Az (b B My i — 3R 85 X
TFAEAI BRI, 43 3 8.2% F1 31.9% , B i i F H &

%2 AT MR R A 2 R AR

Tab.2 Species richness and diversity

index of testate amoebae

WA WFh R H'
GS 12 2.25
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TY 1 0.35
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Fig.2 Sample ordination plot of
NMDS of Hutuohe wetlands
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Tab.3 Results of DCA for testate amoebae
sl Hh2 #H3 Hh4
FEAEAE 0.813 0.552 0.341 0.235
FREER B 8.312 4.362 3.501 3.122
FitFn AL E 53t/ % 13.5 227 284 324
SRR 5.999

# 4 H5eAE M S AR F AR CCA Hhrdh
Tab.4 Results of CCA for testate amoebae

species and environment factors

il Hh2 W3 G4
AR 0.551 0.354 0.230 0.201
YR —EC R 0.861 0.757 0.754 0.734
SR E 5y L/ % 8.2 135 17.0 20.0
SRS R E A /% 319 524 65.8 7714
SVRFE(E 6.680
]
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Fig.3 Ordination plot of CCA between testate amoebae
species and environment factors in Hutuohe wetlands
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Tab.5 Comparison of testate amoebae species number in different regions

B4 B SRRE, LTI
K L IX A g g i) ey | I U i 33
NI PR SR R e L AL Gk 55
=TSR R R T RS [ AR A X R 1 47
SR L VR St Y WL Bk L Al 27
LT U R RTERE 21 ) 3 FILW 36
U 5 L e b L2 MR KHE 19
=R I R G BT L BRSO R S AR 5 R 94
Z T PGk 1L X () I /INE I AT SR K R 151

# 6 JEIETIRHIK BT AR

Tab.6 Water quality indexes of Hutuohe wetlands

e NO3;-N/ NH,-N/ TN/ TP/ COD/ EC/
SRAE R pH .
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (uS/cm)
GS 0.084 0.031 11.696 0.809 57.059 8.491 413.139
XRY 0.106 0.045 10.335 0.067 52.025 8.658 435.333
TY 0.067 0.095 14.280 0.115 25.066 8.160 440.667
JHP 0.117 0.086 12.014 0.073 26.005 7.963 324.833
1* 0.073 0.079 11.907 0.099 40.666 8.049 297.000
2" 0.086 0.082 11.444 0.080 33.459 7.977 356.848
E A AT RITA T2 /L AN G S L= W)
Tab.7 Sediment indexes of Hutuohe wetlands ( mean value)
. A bR %A . ivg
R R (<0.00§25?r{:m, %) (0.02~0%0%mm, %) (2~0.££m, %) LR ?:ig)
GS 10.82 35.55 53.64 1 34.10
XRY 5.88 23.82 70.31 W+ 8.14
TY 4.28 24.01 71.72 (e = 13.81
JHP 0.00 3.75 96.24 B+ 3.85
1* 5.24 21.19 73.57 [ 15.25
2* 9.21 36.01 54.79 i+ 24.28

NIRRT LS —S St A S A SR S IRBE I F MG AT A5 1, A 58 A8 I th SR 5 B 2
B E IEMSEE R (R=0.904) , 50K B E TG R (R=-0.831) (£ 8). [N, SIE iR it U i
AR LT & XA AR BRI A 2R S R, DR I, A L R A e
AR RiIE 2 a S e
32 HIMAREMAFESHHXBERERTF

RGTLE W)Y PRI PR 5 22 18] 9 5 2R 4t S BEBRISE IR 1, Sl 7 A P 05 PR e e R RS St L
B A SMR 225 2 SRR HAT 5SS UG BRBE N T ORI T TARZS WS % 3R B w47 52 A8 i AL g
B3R (S5 305 IR -, I 857 A7 52 A8 T s — BR BT DN - 40 o 800 s i ek A A U R M oy K
{7200 AT A T AT U BRSBTS K R DS  pH R B i A 5 AR T
L LR AT B SRR I, R K A SR SRR S R PR B I 70 AR ST S A T, R P I
HoAy 5 AT ORI A B PRI IR S ZLMEHE O : NOS-N >COD >NH,-N >WL>EC>TN>TP>pH, Hr
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Tab.8 The relationships between testate amoebae biodiversity and environment factors of sediment samples

ZHEPETREL RhkL bR kL AL
EZ2 -2 CE 14 1
FhkL 0.886* 1
s 0.807 0.967 ** 1
A -0.831* -0.981* -0.998 ** 1
AL 0.904 0.912* 0.857 -0.876* 1

# FeRAE 0.05 7K (U) B B EARIE, o FORAE 0.01 ACH(RUM) b REHKC.

NO;-N B B iR RN 19.6% ,  SCHEFRETRZMA K 1, Ll COD il NH,-N K 7E 8 A 3R85 1 HES1 28
4, fRRERN 11.2% 100 pH A B B fe /Ry 8.6% 2 WIF T 45 51 55 Bif A X 8 i i A5 52 A8 1 HURF e 45 R AN —
FO H SRR OB T SRR T AR [ 2K R 1 e R 9 M T4 91 Y A
) | B2 AT 7 AT ROy RV 20 A B O BEERSE DN A [A] , 55— ISP T BB A6 sl K.

AHIFFE 6 A RAE DX I AT AAE PRI, VPRI R 2 o FH AR NS R AR 25 86 7 i, 2 bR (A 2R
FIATAILTS G 00 5 ek 7™ A S 0 T 5 M A 285 2R S 2 S T e AR RE AR 24 1)l A5 K fA TN 1 COD
E AR, BN A 522 B Wl 2 R o A (AR B AR TN W R, {H NHL-N A
NO;-N ¥ FEHA , CCA HEFP 5 S = 0 P TR TR A7 52 28 T8 ) 22 £l gk e B R B9 NOS-N(19.6% )
HUA NH;-N(15.4% ) 15 TN B fif R A 541G, 2 8.9% 7 e ix — S5 SR A JSU I 1 AT 28, il Z ik — 20
A RITFE A 1.

4 Eit5RE

AWFTEXF R TEINEHAT FE AL MO P2 B S BRI R 1 G R AT WA AT 5T, 45 2R s A e 8 I oy
| A AMITZE RS i DL (RSB R B/, O 20 Bl JErp R AR gt 1 = i U PE MR AN 2 = 1
H YRR B AN AT HILIST &5 f XA 7 A8 SRRl AL S 2 B AT 2552 00 s NO S -N il COD S22 i 7 7 A8 JE
RS ISR 3 A (9 S BRI DX 1, AR ST 48 2R ] DA of L G AN [R) 6 R M A e A OB A 25 2 E 5 4
L.

RIS LU P AN [ 26 R ) A5 7 A8 T2 s BURAE B A WS IR AR B =2, A ST SRR IAT T — RE I 2528,
(B AR — L [l 0, SR AT LSt AT 7 TR WS < 78 L PG4 0 A ] 288 7 10 380 3 14 SR 0 Bl BCRAE R, T
SRAT AT AR A2 T s BRI 7, N R T3 T 1 A0 T < R A ) o AL O A e AT U T AL
JK A3 BSENE , IR D SC BRI R R DK, R D 2 A P ORI A2 A5 T T R A R i
MER.

5 %
B T UL (DOT: 10.18307/2022.0420) .
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Attached Fig. I Some species of shelled amoeba recorded in this paper





