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Fig.1 Location of Wenjiao River sampling sites
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Tab.1 Water quality assessment standard based on biological index and comprehensive pollution index
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EiER ¢ ERG [CSEES BRy5 Y LAREEC H{5 G

(@) [QID) 1D (V) V)

Shannon-Wiener Z M55 (H ) =>3.5 2~3.5 1~2 0~1 0
Margalefl 4= & BE4E £ (D) >3.5 2~3.5 1~2 0~1 0
Sia 5 QAR B (p) [0,0.2) [0.2,0.0 [0.4,0.7) (0.7, [1.2)
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Tab.2 Water quality parameters for each sampling site in Wenjiao River
. DO/ S/ SR/ KR/ CODc,/ BOD; / 2R/ K
mg « L7! mg « L7 mg + L7 C mg * L7} mg e+ L7} mg e« L7 25
Sl1 8.78+0.47 0.08+0.03 1.2840.03 29.35+2.08 28.00+4.08 5.2840.45 0.944-0.19 I
S2 6.18+1.65 0.1740.08 1.62+0.56 28.8842.33 29.0743.14 4,484+0.63 0.8540.30 Vv
S3 6.91£0.91 0.3340.11 1.95+0.07 29.0041.99 26.9045.38 4,4040.70 1.26+0.40 V
S4 7.05£0.23 0.1040.01 1.05+0.33 29.0042.97 15.08+£5.29 4.034-0.48 0.624-0.26 I
S5 6.60£0.67 0.07£0.02 1.1340.36 29.23+3.01 11.22+5.48 2.92+0.80 0.37£0.27 Il
S6 4.824+1.29 0.0640.01 1.54+0.24 28.984+2.51 16.13+1.55 3.73+0.39 0.6740.32 v
S7 6.26+0.37 0.0340.01 0.9040.30 29.8042.53 13.00+0.82 2.20+0.98 0.4140.05 Il
S8 7.21£0.23 0.154-0.04 1.26+0.37 28.634-2.82 13.76£6.56 3.79+£1.39 0.644-0.26 I
S9 6.94+0.93 0.2340.12 1.22+0.34 29.63+3.18 24,0547.37 4,6740.87 0.8040.48 v
S10 8.4240.72 0.2140.09 1.40+0.24 29.2342.92 20.2444.96 4.61+0.85 0.6740.20 I\
S11 7.13£1.13 0.2940.21 1.50+0.18 28.9341.52 20.6343.56 5.07+£1.21 0.7840.41 Vv
S12 8.63+0.66 0.14+0.03 1.2440.22 30.23+2.07 21.25+2.89 4.99+1.08 0.664-0.25 I
S13 7.2842.12 0.0940.03 0.9740.14 28.73+1.73 23.66+1.81 4.67+0.58 0.4840.19 v
S14 8.514+1.78 0.1040.04 1.18+0.28 28.9041.96 25.3640.42 4.69+1.07 0.7840.17 1\l
S15 7.02+£1.47 0.104-0.06 1.55+0.28 28.634-1.84 21.0642.60 4.8041.54 0.574-0.24 I
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Fig.2 Macroinvertebrate species composition for

each sampling site in Wenjiao River
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Fig.3 Macroinvertebrate density and biomass for
each sampling site in Wenjiao River
2.2.3  ZAME SCHOW R W 3 ) 2 R 1 R R
WIS 4, H D FJ H{E53 500 1.31.1.69 F1 0.26,
15 43 BIFE 0.50~1.96.,0.97~2.82 1 0.18~0.39,
JIEA S H F D B A fb DR A 45— 2 (5

AWE D CH ] 5B A 5 R K
LR 3, BESKIRE BFEPEMLEG-=0.729,
P=0.002), D 5% fift A 52 W E P E AL =
-0.577, P=0.03D), %% . E¥&.D. H .] 5H
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Tab.3 Correlation coefficient (r) and probability level between macroinvertebrate community structure

and environmental factors in Wenjiao River

287 % AEL7/hT D H’ J

A+ r P r P r P r P r P
WA 0.447 0.095 -0.173 0.538 -0.577 0.031 -0.426 0.114 0.389 0.152
§s8 -0.222 0.428 0.113 0.689 0.167 0.552 0.451 0.092 =0.450 0.092
BA -0.395 0.085 0.085 0.762 0.366 0.180 0.502 0.056 -0.380 0.163
K iR 0.729 0.002 -0.330 0.230 ~0.260 0.350 -0.233 0.403 0.381 0.161
COD¢,  0.094 0.740 -0.097 0.731 -0.106 0.706 -0.035 0.902 -0.022 0.937
BOD;  0.094 0.740 -0.100 0.722 -0.139 0.621 0.054 0.848 -0.086 0.762
HHE  -0.080 0.776 0.046 0.872 0.228 0.413 0.393 0.148 -0.319 0.246

T |r | 208 R EEM.0.5<r | 0.8 FRH M P<<0. 01 Ak 3 P<<0. 05 XR i #.
Note: |r | =20.8 indicates highly correlated, 0.5<<|r | <C0.8 indicates moderately correlated; P<C0. 01 indicates the probability level is

extremely significant, P<C0. 05 indicates the probability level is significant.
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Tab.4 Comparison of water quality assessment based on macroinvertebrate biological indices and

water quality parameters in Wenjiao River

- K J5t ES gl
S1 S2 S3 S4 S5 S6 S8 S9 S10 S11 S12 S13 S14 S15
H' I I i Il Il Il Il i Il Il I\ I\ I\ I\
D | II II I i I I I i i Il i Il il
P v A v v Il v v v v vV v v v v

HR A 2 W46 FOTFA K 435 G AR B0 i), BT Y5
SRS Y I 255 52 A B T 1Y 45 48 R0 2 g
— A= W 4 BOAR M M B b sz e R — DXl Y K BT R
B AR Z2 Fh A W HR B S RIS T A K
(1% b Jr P 2 4 BT 5 A B I S AT K T
W I Z55 430, A RE A5 30 6 A9 DF A0 25 21 G it 2R,
2005; EPHAF, 2011) . R TE WA 58 5 W A L
BT B PEAN 5 v JF R % 6 3 1Y 48 8O0 B 2 (B
A, 2015) , IS 201D X R ILF RIS 2
VR 4500 5K BT A= 9 22 PR BiE 5T, LA GB3838-2002
Bt 11 27K R FA b o L R ST &5 6 1 Y 48 B0 A7
KPR s % F Shannon-Wiener #5 3% . Margalef
B RO A5 10 7K A B IR T 256 T G 48 B0 i
it . FRALFE b BE Lb K B RS i M s ) 18 K
T o AH ™S KU, BEAL $8 b HARR R IR FEIR — 21

FR R IS K BT, AN BE 3 B804 T b S K BT 5 K A=
A Z 1006 F (BR/NESE,2013) , BETRAF % (2015) .
XN 4E (2016) A S Margalef = & 48 801 Shan-
non-Wiener 2 K¢ 14 8 B0 AT AF Sy 07 P 7K B2 3F 4 48
R,

&% ik

FEAESE IR T L SO . 25, 201 1, JEC It 3 38 A IR 3 S Ak b
JIC AT Bl P B I R S L S ORI F IS RT ] 8
Rh2#,32(4) ;982 - 989,

W /NAE JRE TN IR PN ZE L 46, 2013, 550 P J0 3T 90 3t X RS A6 30
WA W R B ok TN SRS (D], KA R 2R R, 37
(2):191 - 198.

KK BE, 1982, WRAKAEY % (LD M. b st Rk
Fit L.

AT SR, BUAR L 25,2016, BT AT 2R 2 S [R) T B R R I



42 %#39%% 6

KA RE

2018 4 11 A

SRR A S (1], AR kol K2 2 4, 44
(1):90 - 93.

R IR BT ORI R S ORI K M0 43 AT 77 95 ) 4 2= 4%, 2002,
IKFZE 7K M D 43 A 5 vk B I O [M]L b e s v [ B 8
B2 At

R T2, 2005, I FAZK A A 9 PEAN K R R SR BT 5 4[], P
R T A ,8(2):1 - 8.

B A L IR e AR L i . 45, 2012, R RS 2 4 2 0 BE 1 95 B
5 T, SRR A= ,33(7) 2281 - 2287.

ERA S BRERAE L 2000, R EEVAT G K AR AR 0 B TR 5 A 4R AE 4R T
L] ARAA Y. 26(3) :295 - 304.

B AR, X B AT L AR LA, 2012. MAAETE T I KBS 30 i
REVE LS K B A A LT B AR B4k, 23(1):
247 — 254.

WEARR 28 K22 W B L 2015, 3T R 20 Ji WG JC 15 #ME 3h 4 $i5
O EK BT AT 5 [T ], A6 nt K22 e CH SRR 2%
M) .51(3):53 - 561.

T RSB YT . 2016, 2011 — 2015 4F i 9 44 31 38 R
s A IR].

TR BT JH R, 25,2009, T 1R 0T KB AN Sh ) BEVE
S AT AT]. AR ,2004) 1923 - 928.

X H Y, 5 30, RIS 1979, v E L5 sh i & Rk Ak 3h
Y IMI. dbat . Bl At

ZEWIE, X B E R 28,2007, PEZIYE RS, 5
PO B M. dEa B2 AR A

X%, B BRIR I, 25,2016, MR E SCIRTT IR M sh 1 454 5
FOK AW 2T [T ], KA 235 .37(6) :30 - 36.

RIEAR , 2006, 7&K R RAT 3 91 0 25 gl 245 A W e 1
AN B S SR (DL B0 A B RN B K AR A
TR

AU, 1991, b s Hb DX TRT 3 rb K TR S 4G JC A ME 3l 1 5 K
KRR, FERF 2R ,11(1) .31 - 46.

FEHEPE, 32 04 h X LT, 45, 2015, BRI PR 7 %o JaT O IR G G % A
ST M R [T ], AR A2, 35(10) : 3148 -
3156.

TNNES BRI AR L 45,2012, 82 B TR B 5 #ME
SRR SR B T RE B R s Wl A L) R R S
FREE A )24, 18(2) 1163 — 169.

TR AR A TS L4, 2007, PN M X R W iRk
F KT ATE T HE ol 10 B 95 5 4 RRAE B 5 IR BRI G
AU ASSRAFE¥R,23(2):47 - 51.

FEEL X S e %2010, RITT RS S BETE 454
ERBA I [T KA 224K, 32(5) .43 - 49.

T A B AHT, 2014, B B AT R S 90T K R 3l
REE A A BOK AW =W )], £ ¥ 2E. 3309,
2420 - 2428,

WL, EIRE IEAE 55,2012, FEE AT LR BUE W 3
ZREE RAE ST )] AR . 32(8) 12351 — 2360.

FEE L1996, B 432 ML b st b [ gl i At

T 8 i R SR AR, 2010, 185 VTR R RS G G A A Bl 4 B 5 K 36
Btk R L] KFIK BB H ik e, 12(6) .8 — 11.

BEARNE 45 5% 2 L 5 R, 2013, Y8 0T 370 4k 789 i G 3h ) Y 9 45
R G HE N TR LT B AR, 241
218 - 226.

XA A, 2010, Hh G R VG Bl 4 % A Ry B T iR AR S
TR D], bt v E Rk 2 B 0 58 A= Bt .

AP R, TR L A5, 2014, )7V £L K] DR RIS AV 2 ) B K 4
FE 28 43 A5 R AR LT . R pF 58, 27 (10): 1150 -

1157.

UK o B34 1A% 7 2 45 5 2016, T TR I AV 2 0 e v
Z SN TR R, AR .25(8): 1361
~1368.

Hay C H,Franti T G, Marx D B,et al,2008. Macroinverte-
brate drift density in relation to abiotic factors in the
Missouri River[J]. Hydrobiologia,598(1):175 —189.

Margalef D R,1968. Perspectives in Ecological Theory[ M].
Chicago: Univ Chicago Press:111.

McClelland W T, Brusven M A,1980. Effects of sedimenta-
tion on the behaviour and distribution of riffle insects in
a laboratory stream[]J]. Aquatic Insects, 2 (3): 161 —
169.

Pielou E C,1975. Ecological Diversityl M]. New York: Wiley
Interscience: 163.

Shannon C E,Weaver W,1949. The Mathematical Theory of
Communication [ M ]. Urbanna: University of Illinois
Press:379 —423.

Ward J V,Stanford J] A,1979. Ecological factors controlling
stream zoobenthos with emphasis on thermal modifica-
tion of regulated streams[ ]J]. The Ecology of Regulated
Streams:35 — 55.

(FTAERBE KRR



2018 % 6 Ao FE BT CHT R R EFER G AT T KRS 43

Characteristics of Macroinvertebrate Community in Wenjiao River, Hainan Province

and Its Relationship to Environmental Factors
LIU Xian, MO Ling, CHEN Jun-feng, LIN Zhang-wen, JIANG Jia, XING Qiao

(Hainan Research Academy of Environmental Sciences, Haikou 571126,P.R.China)

Abstract; Wenjiao River is the largest river flowing to the sea from Wenchang City, Hainan Province and
the Poliu water sluice section of the lower Wenjiao River is an important drinking water source. According
to the environmental quality report of Hainan Province, the overall water quality of Wenjiao River was
good during 2010 — 2015, but water quality in the Poliu water sluice section was Grade IV and did not meet
drinking water standards. In this study, we analyzed the macroinvertebrate community structure and its
relationship to water environmental parameters in Wenjiao River. The aim of the study was to provide ref-
erence data for biological water quality monitoring, ecosystem health assessment and water resource man-
agement. In March, May, September and November of 2014, water environmental factors including tem-
perature, ammonia nitrogen, DO, TN, TP, COD,, and BOD; were monitored at 15 sampling sites (Sites
1 -15) along the main stem of Wenjiao River. In November 2014, macrozoobenthos sampling was carried
out at the 15 sites. A total of 42 macroinvertebrate species were collected, belonging to 23 families, 5 clas-
ses and 3 phyla. Aquatic insects (29 species) made up the largest group, accounting for 69.05% of the total
macroinvertebrate species. Glyprotendipes sp., Polypedilum sp., Exopalaemon hainanensis and Caridina
sp. were the dominant species, with dominance values of 0.19, 0.12, 0.05 and 0.02, respectively. Macroin-
vertebrate density and biomass ranges were 55.56 —1 344.44 ind/m?* and 0.04 —193.76 g/m*, with the aver-
age values of 295.00 ind/m” and 31.78 g/m”, respectively. The density of macroinvertebrate was primarily
affected by aquatic insects and the biomass by mollusks. The Shannon - Wiener diversity, Margalef rich-
ness and Pielou evenness indices of the macroinvertebrate community ranged, respectively, from 0. 50 to
1. 96, 0.97 to 2.82 and 0.18 to 0.39, with average values of 1.31, 1.69 and 0.26. Correlation analysis
showed that temperature and DO were the primary environmental factors affecting the macroinvertebrate
community structure in Wenjiao River.

Key words: macroinvertebrates; community structure; environmental factors; Wenjiao River



