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Abstract: Riparian zone is an active transition zone and ecotone of river and land ecosystem, with
edge-effects and harbors higher numbers of species. Riparian ecosystem in the Lower Reach of the Yellow

River has greatly degraded due to disturbance of human activities (such as hydraulic engineering construction,

EEWE AmtAarik CRI BHFLIHZ % (No. 201303050-04);

* JHHAESE, E-mail: xiugili@126.com;

BEBENE STRAH, B, mIBdZ W R RS2 544 E-mail: shfyue01@163.com.
Wk FW: 2016-06-13, f&[5IHIW: 2016-08-04  DOI: 10.13859/j.¢jz.201702011



* 272 -

Y45 Chinese Journal of Zoology

52 4

TRAE 22 T8 FRIT IR I e 7K ANE 2 b T R R 5 W 5
2T R (Nilsson et al. 2000) . ] F 4
{T/)lbﬁi/l_,\/\éF Biﬁiquzu\?ébiﬁfff%}ﬁ\ Eb%\

embankment along the lower river and farming) in recent years. In order to reveal the present status of
riparian macro-zoobenthos and factors producing influence on them, a systematic survey was carried out at 8
sampling sections in aquatic banks of Shandong Reach, Yellow River in May 2005 at low flow conditions.
The characteristics of macro-zoobenthos were described by the index of relative importance,
Shannon-Weaver index, Margalef index and Pielou evenness index. Altogether 37 taxa were collected from
the river bed and identified, including 3 annelids, 7 molluscs, and 27 arthropods (Table 2). The main
components are aquatic insects (especially Chironomid groups). The average density and biomass of
zoobenthos were 2 129 =+ 436 ind/m? and 2.20 =+ 0.75 g/m? respectively. The analysis of the spatial
distributions of rever bed community structure indicated that species richness, abundance, biomass, dominant
species and diversity varied significantly between each sampling sections (Fig. 2, 3, 5, Table 3), and exhibited
irregular fluctuations, which indicates that riparian ecosystem in Shandong Reach of Yellow River has
suffered severe disturbance by human activities. The comprehensive analyses indicated that channel
cross-section morphology (such as width and habitat type of riparian zone) and oviposition behaviors of
aquatic insects were the main factors to produce influence on the structure and distribution of the
macrozoobenthos assemblages in Shandong Reach of Yellow River.

Key words: Riparian zone; Macrozoobenthos; Species diversity; Affecting factor; Shandong Reach of
Yellow River
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Fig. 1 Distribution of sampling sites in Shandong Reach of Yellow River
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Table 1 Geographic location and habitat types of sampling sites in Shandong Reach of Yellow River

BUREELY S

Wi If1 75
T 5 Geographic

Section number

AL E
Sampling location

TR A A B R
Habitat type of riparian zone

coordinates

Wi 1 FpE Tl R LAk &
Section 1 (S1) Jiaoyuan Town, Dongming County, Heze City
Wi 2 B T AL PR X

Section 2 (S2) Liuzhuang, Mudan District, Heze City

TS B Ak B A A

IKirifii 3 Lujing Village, Lijinshitang Town, Juancheng
Section 3 (S3) County

LIS A e 5] ks e |
Wi 4 Sanhe Village, Lijinshitang Town, Juancheng
Section 4 (S4) County

ST B AL B AR N U
Wi 5 Lower reach of pontoon in the north of Pingyin
Section 5 (S5) County

U P R L O L
Wi 6 Upper reach of pontoon in Luokou District, Jinan
Section 6 (S6) City
Wi 7 T T B R
Section 7 (S7) Liuchunjia Village, Gaoging County, Zibo City
Wi 8 TEJH TR EL SR SR

Section 8 (S8) Qijiahe Village, Lijin County, Binzhou City

35°03'13" N BEWE L AV 3L ERKOKAE
114°50'05" E Broad, sandbar, channel, lentic water body
35°29'45" N NI S R NI a1 17/\W S
115°20'47" E Broad, sandbar, channel, lentic water body
35°42'40" N W, HPM. L&

115°32'15" E Narrow, sandbar, channel

35°44'39" N WA AV A TR
115°33'16" E Broad, sandbar, channel, lentic water body
36°20'37" N el AV KK

116°2724" E Broad, sandbar, lentic water body
36°43'56" N W, HIbML K&

116°59'13" E Narrow, sandbar, channel

37°16'33" N ez, WM. WAk

117°53'08" E Narrow, sandbar, lentic water body
37°30'31" N P UL S HAOKAE
118°17'59" E Narrow, sandbar, channel, lentic water body
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Table 2 Species composition of macrozoobenthos in Shandong Reach of Yellow River

# 2 BAWLRBORBRWS YRR

K Taxa

SRAEWTT Sampling sections

S1

S2

S3

S4

S5

S6

S7

S8

HATEH17] Annelida

FETH /K205 Limnodrilus hoffmeisteri
/K 2245 J&—Ff Limnodrilus sp.
2 Rl —Fh- Sabellidae sp.

BARSHHITT Mollusca

UL IR K2 Bellamya purificata
Jei k1148 Stenothyra glabra
RIFEIEIZ Physa acuta

B M2 Radix lagotis

/ML Galba pervia

Jw liEME Gyraulus compressus
/K3 Limnoperna lacustris

W Eh#1] Arthropoda

% LFEIUE —Fh Polypedilum sp.
KBfHRIUE —Fh Tanytarsus sp.

i BEARZISCE —F- Stictochironomus sp.
T SERRASUR —Fl Procladius sp.
TGRS E— Rl Ablabesmyia sp.
KRB R —F Tanypus sp.
BRI )& —Ff Cryptochironomus sp.
ML EEHRI C. defectus

W FRIC C. rostratus

LSRR IUR —F Cryptotendipes sp.
FA a2 FEWE —Ff Krenosmittia sp.

W IBIE —Fh Paracricotopus sp.

I EREIE—Fh Cricotopus sp.
FEICJE —F Chironomus sp.
SPIFEIC C. flaviplumus

HARFRIL C. salinarius
/NEIE—Fh Microchironomus sp.
KIBCEL—Ff Tipulidae sp.
ICRE—Ff Culicidae sp.

K2 Rl—Fl Dolichopodidae sp.
kg AP Gomphidae sp.
YR Aeshnidae sp.

W) —#h Coenagrionidae sp.
FiER-—Ff Platycnemididae sp.
[ R}l Belostomatidae sp.
1B R Nepidae sp.
JeEEL—F Dytiscidae sp.
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S1. WREWAWIELER S, S2. WEMALSIX X, S3. W B ARt LR AT S4. TR A At
TEME R S6. BrRE IR DGR B S7. ST R B RESN S8, N T A EL SR S A .

WA S5 CTHIE L

S1. Jiaoyuan Town, Dongming County, Heze City; S2. Liuzhuang, Mudan District, Heze City; S3. Lujing Village, Lijinshitang Town,

Juancheng County; S4. Sanhe Village, Lijinshitang Town, Juancheng County; S5. Lower reach of pontoon in the north of Pingyin County; S6.

Upper reach of pontoon in Luokou district, Jinan City; S7. Liuchunjia Village, Gaoging County, Zibo City; S8. Qijiahe Village, Lijin County,

Binzhou City.
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Fig. 2 Taxa number of macro-zoobenthos in each section of Shandong Reach of Yellow River
SL. WP AR B RIE 2 S2. ST AL RO S3. MR AL A L B BTN S4. BRI AL AR UL LA T AR SB. PRI ELAL RV

T R T R R R S8, SR M AL A

S1. Jiaoyuan Town, Dongming County, Heze City; S2. Liuzhuang, Mudan District, Heze City; S3. Lujing Village, Lijinshitang Town, Juancheng

County; S4. Sanhe Village, Lijinshitang Town, Juancheng County; S5. Lower reach of pontoon in the north of Pingyin County; S6. Upper reach of

pontoon in Luokou district, Jinan City; S7. Liuchunjia Village, Gaoging County, Zibo City; S8. Qijiahe Village, Lijin County, Binzhou City.
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Fig. 3 Density and biomass of macro-zoobenthos in each section of Shandong Reach of Yellow River
S1. i AR W BRI £ S2. WAL PR X S3. HMR B AR HE L R U IEAT . S4. BRI AL At b R = Ak SB. PRI R AL
BE REs S6. U FEUR I s EAT il S7. i Rl BN S8, N T A B S S
S1. Jiaoyuan Town, Dongming County, Heze City; S2. Liuzhuang, Mudan District, Heze City; S3. Lujing Village, Lijinshitang Town, Juancheng
County; S4. Sanhe Village, Lijinshitang Town, Juancheng County; S5. Lower reach of pontoon in the north of Pingyin County; S6. Upper reach of

pontoon in Luokou district, Jinan City; S7. Liuchunjia Village, Gaoging County, Zibo City; S8. Qijiahe Village, Lijin County, Binzhou City.

#3 HWIARBAEW R YRARBERE (ind/m®)

Table 3 Density of predominant taxa of macro-zoobenthos in each section of Shandong Reach of Yellow River

SRAEWT Sampling sections
342K RE Predominant taxa

S1 S2 S3 S4 S5 S6 S7 S8
P M Radix lagotis 28 61
% RFRIE —F0 Polypedilum sp. 2146 235 1142
L REIE—Fh Cricotopus sp. 157
Wi BEHE I m —Fh Stictochironomus sp. 242 135
Pl B RR 50— Krenosmittia sp. 4026 719 1576 154
X BaRRIC Cryptochironomus rostratus 306
KARFRIUE—F Tanypus sp. 108
/NEISCE P Microchironomus sp. 125 676
PTF X FR W —Fh Paracricotopus sp. 2435 1294
Rk Culicidae sp. 541

S1. WM RN AER S, S2. WM I XAE; S3. B B Ak bR BUR IR S4. BN A B LA = A4 S5 PRI ELYE
MY i S6. VrRgUk LSRN B ST WS i B GA  S8. VRN IR HEEL SR K WA

S1. Jiaoyuan Town, Dongming County, Heze City; S2. Liuzhuang, Mudan District, Heze City; S3. Lujing Village, Lijinshitang Town,
Juancheng County; S4. Sanhe Village, Lijinshitang Town, Juancheng County; S5. Lower reach of pontoon in the north of Pingyin County; S6.
Upper reach of pontoon in Luokou district, Jinan City; S7. Liuchunjia Village, Gaoging County, Zibo City; S8. Qijiahe Village, Lijin County,

Binzhou City.
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Fig. 4 Percentage of density and biomass of each FFG of macro-zoobenthos in each sampling section
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S1. Jiaoyuan Town, Dongming County, Heze City; S2. Liuzhuang, Mudan District, Heze City; S3. Lujing Village, Lijinshitang Town, Juancheng

County; S4. Sanhe Village, Lijinshitang Town, Juancheng County; S5. Lower reach of pontoon in the north of Pingyin County; S6. Upper reach of

pontoon in Luokou district, Jinan City; S7. Liuchunjia Village, Gaoging County, Zibo City; S8. Qijiahe Village, Lijin County, Binzhou City.
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Fig. 5 Species diversity index of macro-zoobenthos in each sampling section
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S1. Jiaoyuan Town, Dongming County, Heze City; S2. Liuzhuang, Mudan District, Heze City; S3. Lujing Village, Lijinshitang Town, Juancheng

County; S4. Sanhe Village, Lijinshitang Town, Juancheng County; S5. Lower reach of pontoon in the north of Pingyin County; S6. Upper reach of

pontoon in Luokou district, Jinan City; S7. Liuchunjia Village, Gaoging County, Zibo City; S8. Qijiahe Village, Lijin County, Binzhou City.
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Table 4 Comparisons of macro-zoobenthos community between each section in Yellow River
% I /i s .
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number (ind/m?) (g/m°)
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T L Mainsteam FEI4) 2L Chironomids

7y
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