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Zooplankton community structure and its key factors of Yangtze Dolphin Nature

Reserve in Jiangsu Province
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Abstract: The Zhenjiang Yangtze Dolphin Nature Reserve in Jiangsu Province is the one of the primary habitats of the
Yangtze finless porpoise habitat in the lower reaches of the Yangtze River. In order to understand the community
characteristics of zooplankton (including protozoa, rotifer, cladocerans and copepods) , a filed investigation of zooplankton
was conducted in the Zhenjiang Yangtze Dolphin Nature Reserve from January 2016 to October 2018. The temporal and
spatial variations in zooplankton community structure and their relationship with environmental factors were analyzed. A total
of 4 phyla, 41 genera, and 90 species of zooplankton were identified, which dominated mostly by protozoa (40 species) ,
while rotifer, cladocerans and copepods were rather rare. A total of 8 dominant species were identified in all years, the
zooplankton community in Zhenjiang nature reserve is generally miniaturized and dominated by protozoa (7 species) that
feed on phytoplankton. The zooplankton density and biomass have significantly seasonal difference (P <0.05), and the

temporal variability showed a trend that highest in summer and autumn, lowest in spring and winter. Pearson correlation and
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RDA analysis showed that water temperature, dissolved oxygen, pH and total Nitrogen were main factors related to
significant differences in zooplankton communities among seasons. The variations of zooplankton community characteristics
and fish potential production estimation through zooplankton indicated that, the aquatic ecology environment of nature
reserve has improved when compared with historic data, but the situation of lack of fishery resources has not been changed
yet, and nutrition requirements for porpoise were not optimistic. The results of this study can provide a theoretical basis for

ecology monitoring and protective research of porpoise habitat in Zhenjiang Nature Reserve.

Key Words: Zhenjiang Yangtze Dolphin Nature Reserve; zooplankton; community structure; fish potential productivity;

Yangize finless porpoise
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Fig.1 Sampling sites in Zhenjiang Yangtze dolphin nature reserve
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2.1 HEEHA T

XA X K 3 2016—2018 AR A 25 R (2 1), KR 7.6—25.9°C , {E K 18.2°C , ¥ W E Z R &
FAAI; pH AR MR Ry 7.42—8.49, ¥I{E N 8.04, R4 XK M R IR I Pk . L0 (TN L BB (TP) FIIT 42 5K a
(Chla) 4FBE P S K, Herp TN ZZ 08 A 0.52—2.84mg/L, #1{H }y 2.00mg/L; TP Z8iE A 0.01—0.38mg/L, 1{H K
0.14mg/L;Chl-a 720§ 4 0.75—15.93 mg/m’ , ¥J{H }y 3.88 mg/m*, & /KB ETH2ZFHR N B E (P<

0.05) .

F1 HIRPRARETRESH

Table 1 Environmental parameters of Zhenjiang nature reserve in different seasons

S FB kW . B o MR
Year Season WT/C DO /(mg/L) pH SD/em TN/ (mg/L) TP/ (mg/L) Chla/ ( mg/m?)
2016 Fes 19.97+0.1 ¢ 7.31+0.06 ¢ 7.94+0.12 a 17.67+3.46 b 1.93+0.45a 0.095+0.02 ¢ 14.84+0.7 a
B 25.71£0.09a  6.1+0.15d 8.00+£0.02 a 27.67+2.61 a 1.41£0.27b  0.14+0.04 be 8.44+0.36 b
Fk 21.76+£0.09b  7.86+0.05 b 7.99+0.03 a 30.11+49 a 0.95+0.1 b 0.17+0.02 b 7.47+0.39 ¢
ES 7.72+0.11d 11.33+0.03 a 7.46+0.03 b 15.56+1.64 b 1.37+£0.13b  0.38+0.19 a 1.61+£0.19d
2017 * 19.2+0.08 ¢ 7.5+0.03 ¢ 8.37+£0.03 a 34.39+3.1a 2.42+0.07a  0.105+0.01 b 1.83+0.13 a
-l 24.52+0.06 a  6.7+0.08 d 7.85£0.0.5a 24.61x1.85b 2.44+0.14 a 0.113+0.01 b 1.55+0.29 ab
Fk 19.52+0.16 b 8.78+0.05 b 8.32+0.13 b 35.00+£1.79 a 2.43+0.07a  0.15+£0.01 a 1.27+0.34 ab
& 10.56+£0.21d  9.94+0.03 a 8.03+0.03 ¢ 31.11+2.74ab  2.31+0.13 a 0.12+0.02 b 1.62+0.09 b
2018 H 18.16£0.36 ¢ 10.68+0.13 a 8.07+£0.18 a 41.06+£7.7 a 2.03+£0.69 ab  0.09+0.04 b 1.98+0.63 ab
" 23.33+0.18a  7.82+0.12 ¢ 8.19+0.17 a 33.11+£7.35ab  2.39+0.07 a 0.112+0.01 ab 2.42+03 a
Fk 20.53+0.15b  10.34+0.07 b 8.06+£0.23 a 30.16+3.39 b 1.92+0.05b  0.11+0.01 ab 1.72+£0.19 b
% 9.41+£0.23d 10.38+0.08 b 8.23+0.06 a 28.78+4.64 b 2.41+0.06 a 0.13+0.01 a 1.78+0.09 b

WT. B Water temperature; DO ¥ fift % Dissolved oxygen; Chla; M4¢Z a Chlorophyll a; SD. i B ¥ Secchi depth; TP & #§ Total
phosphorus; TN: &% Total nitrogen; #&H FARTFEREFR/RA B3H 257 (P<0.05)

FR 4 h F2 /K B85 T A vE ) ( GB3838—2002) P A VT AR A X AK it , 25 S R HH AR 47 X /K 4, DO . pH F1 TP
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Fig.2 Seasonal variation in species composition of zooplankton in Zhenjiang nature reserve from 2016 to 2018
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Fig.3 Spatial variation in species composition of zooplankton in Zhenjiang nature reserve from 2016 to 2018
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2.3 flFHFh

2016 % 2018 AFHLARAP X PRI Sh Y HFp ATt 8 T (046 7 FhEUESI YA 1 R ze, K2 alll A
PR E R A S TPIR KBRS B ( Leprotintinnus fluviatile) SRR 5¢ M ( Tintinnidium entzii) | F. F 148
FeH( Tintinnopsis wangi ) VLR850 H ( Tintinnopsis kiangsuensis) %% AR BB, BT AL, F
A2 1Y 2B FA g T PRS2 HORT R R A 5 L T A 2 2 AURK 2= I TR KRR 8 HUORITVT 5Bl A% e e A
FRAE A S RS S K AACE FR SRR BOR 3 S1 JRUAE B (W H 3R 22 O 53 T K MRS 1l 2018 45
BRI BRSO S EZ A B, R T B IR KRR R TR

R2 RIPEFHEHWAEH

Table 2 Dominant species of zooplankton in nature reserve

e | e |

e I }E/j.—\‘jt.gl_ ] I }El/j-—\‘j’t.?jl_
X . Appearance Indicative . . Appearance Indicative
Dominant species Dominant species
season type season type

JEA 5% Protozoa TR FEH Tintinnopsis wangi H 5 & g FE
BRIEAP5E R, Difflugia globulosa = HEIR VLI SE . Tintinnopsis kiangsuensis 5. K SEETRE
RIKINRES W, Leprotintinnus fluviatile ¥ Fk HEFR F WAL FEH Tintinnopsis leidyi £ SR
BRE5E R Tintinnidium entzii H &K TR # d12% Rotifer
/A FE R Tintinnidium pusillum 778 SEF EH 52 e . Polyarthra trigla B R

2.4 IR R Y

FEVTARI X 2016—2018 477U 81 (1) %% FE F A= 1 2 i 22 15 AR AL RK o0 A UL IR 4 &5, 2016 4771 5)
YIS A Tl 557.66 /L, AW B 2= AR A6 Rk R (861.91 /L) > 2% (778.92 4~/L) > % 4% (295.29
/L) >4Z5(150.07 /L) AFAEN B 3 1) 1AL (ANOVA, F=48.138, P<0.01) ; 2017 4RARI AL W% 1
BB R 293.19 A~/L, AR 2016 4FAH— 3, B B3 & T HE Y, BN B 25 (ANOVA,
F=93.232, P<0.01) ;2018 4F4EE /N, Ry 115.6 A/, BTk 5 B3 (ANOVA |, F=3.296, P<0.05)
WY BE W R IETE R 22 (150.07 /L) R I BRTEA 22 (64.44 A/L) o &-4F BE A 1) %85 JBE A s 1) 25 (6] 43 A 4 T
BFEER(P>0.05),

2016 AEAE Y Wi 0.06mg/L, B 7 i i (0. 155mg/L) , & B K (0.01mg/L) , 7B J 2 F il i 3%
(ANOVA, F=15.711, P<0.01) ;2017 4EA= ¥ H¥{E 4 0.06mg/L, i KAE N 0.18mg/L, HIAERKZ | Fe/ME
MAEAZE R 0.003mg/ L, AE W) AR 7ER 0 25 1 2 15 P22 5 (ANOVA,, F=30.216, P<0.01) ;2018 4EAE W) 5=
TR EA L (ANOVA, F=4.173, P<0.05) , s BRI R B 2% (0.067mg/L) >FkZE (0.038mg/L) >
Z%(0.025mg/L) >4 2% (0.006mg/L) , 47 FE AW 23 (8] 43 A [RAE T ik 2 25 5% (P>0.05) .

SR UG, PR3P DX B0 0 1) 5 B Al b S AR S o e X L, o BB At 91% , FLR R AL, 5 8.5% A
4, ARG 2 5 T 1% 88T, M 2016 4EF 2018 4IRS0 4 55 B A AR Wi 1 S8 B AR T et 3
AR EAE BT 25 57, R0 — AR B AR R, T A 2R 1 255 B A A i i 38 4 T AR, A4S B RR AR
KE, LSRR XA X b X, I EMTE Z 0], % A Y 0 25 AR 3
2.5 ZHMIRE

XA IX 2016—2018 4F- 45 4F B DU ZR PRI Sh W A= W) 2 REPE R R AT T e (Kl 6, 7). 453K W], 2016
4F. Shannon-Wiener ZFEVEFEEL H' - 44 0.88, Ak T die i (1.02) , & F i Ml (0.78) , FA7E W E I B 22 7
(ANOVA, F=5.344, P<0.01) ;2017 4F4EI{H 0.68 , =15 PE 25 4l 1 3 ( ANOVA, F=8.761, P<0.01) , i K{A
HIAERKZE | e/ IME AE A 2252018 4F Shannon-Wiener ZFEPEFE S H 2 AR 40E H 2 0.33—0.45, 444 0.4, 2
WA K e, BRI,

2016 4 Margalef £ & 540 D 518 A 0.66—2.33, 4F 3 1.13, T AR RRIE I F T e i, X ik
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Fig.4 Seasonal variation in density and abundance of zooplankton in Zhenjiang nature reserve from 2016 to 2018
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Fig.5 Spatial variation of zooplankton density and abundance in Zhenjiang nature reserve from 2016 to 2018

(ANOVA, F=3.251, P<0.01) ;2017 4E4EX{E K 1.29, =5 A8 fL 5 E—E(ANOVA |, F=4.313, P<0.01);
2018 4F- Margalef £ & FEF8 80 D 43 2.37 , e KAE I H BRAE 425 (3.8) , S fIRMELE K2R (0.62)

PRI X P80 Shannon-Wiener ZFEVEFE AL H' A1 Margalef & JEFEE D WA FE R ENZE T IEZES M
BREERIZE RN K, RIEZ PR RO R X K IR, & A ZWE TrhiE-215 8 7 N EL)E
Frs AL, BRI, R XK E F s AL,

2.6 TSP RETE SR S PR BT R B AR e A A
2.6.1 IRiEsh¥ 55T R 1A M p

MPREEAR 0] A SRR A, 5 SRR BUN AR 2, &0 3 Pearson M JEMEMT OSSR, HIL, 78
SR X PRI s PR SR R T UEAT Pearson AHICHES M 2Z 117, XA SCIE A /KT (T) (A (DO) L BVA
(TN) BB (TP) Frt4 3R a( Chl-a) % 7 D IEEEE AT LMK 50, VIF> 10 R ME W3 45 VIF - T
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Fig.6 Seasonal variation of zooplankton diversity index in Zhenjiang nature reserve from 2016 to 2018
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Fig.7 Spatial variation of zooplankton diversity index in Zhenjiang nature reserve from 2016 to 2018
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Table 3 Collinear diagnosis of environmental parameters

KR T ¢ {8 t-value J5 NI F AL VIR
Environmental factor 2016 2017 2018 2016 2017 2018
K WT 2.566 1.921 4512 15.004 4788 2.96
FRTREE pH 1.211 1.071 0.055 5.221 5.196 1.435
4 DO 1.004 1.606 -0.378 2.781 9.298 2.266
BEWIRE SD -0.119 -1.534 2.199 5.517 4.743 1.75
SATN -0.678 0.887 -1.215 3.406 1.43 7.076
KB TP 0.28 -0.124 2.781 6.746 6.5 10.899
425 a Chla -1.008 -0.229 -1.569 5.752 1.904 6.438

X RRVL ORI X PRI N 55 P U sh WD ) 8 BEEA TR DGR b G5 SRR (55 4) |, PRI s W b e B2 A
A, SRR BV TN TP FIH2RE% a B2 B IEASE, SRR pH BB E T, mtnl W, & irsh P
B AN Wy B2 B KR T R, B R R R B IR, [RIST 2R 3% a 135 R A8 o At 2 X 7 1
Y ERE R —E et o MR E 4R i, LA e i 4, il e 2 S B0 lirsh W B0 A BT R I
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Table 4 Correlation analyses of zooplankton and environmental parameters of nature reserve

EMy AR R K TR k= B MR Jy M4EE a
Year Correlation coefficient WT pH DO SD TN TP Chla
2016 ERiisIE /LY LA 0.878** -0.869 ** — 0.55*" — 0.609 ** 0.845™*
TR B 0.877** -0.841"" — — 0.44* — 0.52**
ERiisik /I s Y=y 0.602 ** -0.469 * -0.664 ** 0.572** — 0.454 " —
2017 ERsIL LY/ E A 0.744** -0.741** — — — 0.662* 0.658**
TRl 0.607 ** -0.588** -0.434* — 0.557** 0.435" —
TR L — -0.436" — 0.647 " 0.634*" — —
2018 ERisIkyLY/E A 0.686 ** -0.415* — 0.503 ** 0.449 " — —
TR B ) 9 B 0.552** — -0.444 " — 0.453** — —
pEiasik 7/l sty p=s — -0.485** -0.42* — — 0.549** —
“x "IN P<0.05,“ # = " IR P<0.01,“—" FIRTC W EF A KA ; VIF, Variance inflation factor

2.6.2 THIFSY S AEEH B RDA 08T

R T ST AR X R EE R 6P V7 W sh 0 () 52 W), A SCEFA 45 A1 JE TR A v s DL ) Pl AR 408 77 i
S EAE— AR R = 1%, HHBU R =25% , ik 1 14 Fhypiizsh BT DCA 43087 (£ 5) 4550 8
N HEF R B /INT 3 Ok RDA ST 3G XS PRS0 . RDA 43048 28 W, BRI REAE (B 5331 4124.9%
1 17.09% , Lfd B T IR s IR SR Y 74.78% W Ah FITEIE S W) A AH G AR A 5] 0.9, 32 W] RDA HEJF &1 AT
DAAR g iy Js2 B 3355 DK —F S PR 3t 3 40 RO 52

x5 HEXNEIFTERNVRD
Table 5 Code of zooplankton species for RDA analysis

T2 Species R Code || FhZ Species 45 Code
BRIEAP5E I Difflugia globulosa SP1 NS B Polyarthra minor SP8
IRIKIKES L Leprotintinnus fluviatile SP2 FH R Z e . Polyarthra trigla SP9
BRI 7 Tintinnidium enizii SP3 KB4 £3% Bosmina longirostris SP10
AL SE I Tintinnopsis leidyi Sp4 /Wi Daphnia cristata SP11
VLA 5E M Tintinnopsis kiangsuensis SP5 TR Copepod nauplii SP12
F R 5E R Tintinnopsis wangi SP6 B HESGI/KFE Eucyclops speratus SP13
Yt B 46 1 Keratella cochlearis SP7 BRRVFIK & Schmackeria forbest SP14

Yl SRR 1) RDA S HEF I s (] 8) L IRVK RS L BRIE b7 B A2 KR i s2 i LE IR, 52 &
MEVIRYIEADCC R, B STEE KRGS, /N2 R 22 5048 5 1 A e A SRR R Z R
TE o S o i ] T SR I KA . /NFI R S A A RS FR AR &, ELAm B 7K b AR 47, 5 TN Fl pH %5 )
ARG . T B ABUAR e R D)3 U A Vi 702 Y B s i K A v DAL KGR pHL i B BE TN 28 4802 52 i BV R A
DS IRV B L ZR . RDA S0 AT HE Y 1A (L BE i 8 PR DR X0 07 U 20 4 e % 235 A D 52 i) T L 78 J
W A [ P e ) A 2 P b A R i 7 RS i R 48 7 HE P I e i X S A B R IR B 25 S
PRBE TR 5 i/ 22 e sORIVE 1 22 JRCS e HE e F1 v A 7 e 5 Ry 4230 0 B T 2 1) A 25 20 PR R AR AR o
2.7 W) BT IR A B A

HAE 2016 2 2018 4RI S W AR LR a7 ) A S A il LIAR S (3R 6) , R IX S AR 1Y
W= 5150 9 1163.96kg/km? [ 1026.03kg/km” Fl 610.22kg/km” , #% 45 3k K VTIT K445 £ 1500kg 8, P
2B B DO TTTE IR S 9 S FITE 23—44 Sk KT, 2505 25 JE B VLG 111 48 28 B U5 1Y 40 A1 25 PR 45
PRI 22 A R, SE B b AP DX P AT AR A i 7 TR i A 2 TEIR R S gl st/ Tl . RIS, X = 4R Y
W77 ) BT IR AR R ] L R B, Wi S B B AR T B 3
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3.1 PRY IR S YRV S5 A RRAE

I 2016—2018 4= 4k = AEXFAE T AR P X 7 i 50
YITETE B R 25 R R 3 MO I I Sh P T4 25 F AR
X B LLE A Sh W AR, iR 2 DA AR R 1Y)
R A SRR L 28 5 ELAXT D B 8 Rl 34 th 3=
BT B A S DRSS IR A S, IR S
FERAE YRR B B A SR B R AR i AR )
R A R 2R A2 S ] (5 A D3, 8 B R AR ) A
ERENET R, BERRIIE KERHTHE L
Z . M T RITFRBACE ) JTRBe SR A
X YLB AN ECR A Py R /b L% B R X T e
TN 220 g o A Ry 7T Wit LR (4 V0 Y
PHRERE K A A T, K TR, O — Sl Pl e g
T RAFIOME R RS . AR A A S5 R 5 ARALAL A X
BEVTARAP DX e Bl W B v 235 4 SRR i %) T3 52 % 5 4504 AR
Ll JRAEZh W) R SRS IR 28 o BB LA 25 A 2Bl
(S Ryl n R e N 5 O [ R £ v B R (IR Bk
MRS AHIE 98 5 O B I AT DL
15 B B E AR A SR ARV AL T A
], 3 B b 25 5 1) 32 2 J DR AT R A K SC AR AR AR IR
BFRAROEREVER . — 7, g i 7 A BEh
BT I, FECETBOK G N, I v 3, 12 B
FERRAG , AR T 035 S vk 46 e & S Y AR

RDA2(17.09%)

—'1Ao ‘ ' l 16
RDA1(24.90%)
B8 SHIIRIPXFHRsY SHERETF RDA 547

Fig.8 RDA analysis of zooplankton in Zhenjiang nature reserve
WT. 5 ; DO. #fR%; Chla: M4EE a; SD. BWIE; TP, HHE;
TN: B ; SP1: BRIEWFE M Difflugia globulosa; SP2: RIKIFRES H
Leprotintinnus fluviatile; SP3; BRI FEH Tintinnidium entzii; SP4 .
FRANS TR Tintinnopsis leidyi; SP5: VLI FE W Tintinnopsis
kiangsuensis; SP6. T IS TE L Tintinnopsis wangi; SP7. 2K A
W% Keratella cochlearis; SP8: /N2 K% B Polyarthra minor;
SP9; 4L B Polyarthra trigla; SP10; K44 5% Bosmina
longirostris; SP11; /N i 1% Daphnia cristata; SP12; J¢ 3 45 1k
Copepod nauplii; SP13; WEFEEI/K & Eucyclops speratus; SP14; Bk
RVFIKF Schmackeria forbest

JEA: Sh PRI SR A R 5 — O T R IR AR AR S R A KR E SR KO R i fE— e L
SR B A AR ) BB IR ORI AR R IE I U ISR

F6 RYPXEFENRIBENERH

Table 6 Fish potential production and Yangtze finless proposie capacity of Zhenjiang nature reserve

(SR bR T S
ugn - o : R VLKA
Annual biomass/ Actual production/ Fish potential productivity/ N
Year ) ) N Capacity/k
(kg/km*) (kg/km?) (kg/km?)
2016 969.97+356.92 38798.76+14276.67 1163.96+428.3 44
2017 855.03+310.46 34201.08+12418.33 1026.03+372.55 39
2018 508.52+208.55 20340.84+8342.01 610.22+250.26 23
32 TRIFShYIRETK AL S PR YOG R

SN T T U Sh W RE T S AR O PRI TR 3R — R IRK T sl A 25 O A9 R 1 R R T 7 3l
PIRETE R AR SR B SRR RREHE (pH) S5 K AR BRAL R SR A R . MR AR BT 52 37 1 2 ) 5 34
BEH 1) Pearson AHICTEM RDA J3h M 45 5 %, W BT AR DX P 1 Sl 0 A v 4 440 B0 82 MR o Sk 35 RO B3 IR 7
KL TN pH FINA R S BT 5 Ay 2 5 W U U sl A P G AL i AN A P e R 22—
TEAS YA v | 7 Ui s ) s R A Wy 0728 A S 7K ) 22 Al R B — B30, BER /KGR I T i, 170 s ) BBk
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JEE DR R AR S TR A R B R W A L BRI BT, A B RO ORI T i R
FEERVR BEAE AL, REAE S 0 VR U7 S R (TR . R AR S R B I W VR Ui S R R A R R SR A R R
BRI T PP TR A ) R R RS W PR Sh AV RE P 45 1, FUKFTH s (AR KR i 35 R A KP4 v, 36 7 i
R R BT, PR AEL ) S L0k I I8 T AR T30 S 0 S (A B R = A R UL, DA T B2 2 7 i sl 0 11
ARSI, EARDIGE T TN 57 sh )% B i 3 IE A OCOC 28 IR B TN X773 sh i 8 B B KRy 1 VR, ¥
S8R pH i 25 52 V7 Ui sh M BV (AR AL S S e X IAILAC A ) MBI b R B, A T R AR S e
B AU TORF DG, R IO SURT pH R 1 — SE58 OB R AR K . X AR BFR Th R B M T S
pH AU IUAY 0 35 7RH DG ) AT DAHE DN OR 4 DXV B 9 K 22 B0 Ao s s 1 | v v S /K AR B B 3 1 3l
BLAE

FAEE SR K PESERSIKAR Il B B — i 1) A 2 R A 85 I BIPIRAS K SCIRIE | R R A5 22 5%
1 B SN P Ui Sh R T T = A TR B0 Pace 45 XA TSN VR Ui sh 0 B9 1) VR v 2% B
T T SRS 5 IR S ) = BE AR AR VD AR DG AN TRITRTIAE 00 22 () K (A B3 B[R] 19 22 5%, 25 S BOR I 3h )
FRE 22 5, RIS RAE ] — 2500 ik (8 AN ) ) B, HPE i sh W e & 0 R AR S8 A TR] . 5 V0 — 2L 03 A
e AR R s AR 28 R AR )R EDIE T X — WS, Matsumura 255 FERFSEAIXT L T ELPE 244
Tf 52 R 22 I A4 7 3l ) ) 2E ORI 2 BE S A A Bk dt | A Rl 88 AR O it 2 07 U0 Sl W I 7 1) 35 52
e PR o 25 BT A TRIS, OR DR i sl ) A i 7 AU 2 TS 7K B, T B 5 K ORI i 78 1k
AR, IEHRTEI ) G AR S R IR A SCRIF ST [ P93 S5 #E4 J A58 P L3 LA
"I,

BRARE IR B AL, 2 55 AR P DH Al £33 LR W s D RETE 28 5 20 L KBRS IR s W VA AL
Bl AP X7 sl ) LA A S 2R o 48 O, iRl 7e sh A WA 0L, B B 20N %, A
WEE I, B SVE NI S eI R 2 e iR R R e 2 i sh 0 o IRII J AT ORI DL R AR S /N A £
S PR AL I T Sh Y ) B B 7 AR E A s S N PR e h i A A S A TR T o A 0 TR sh )
SO EAR DCRIFGE R IR T i TR T A PR Dl A A s B 8 5 4, A0 S5 (2 T T 0 s W RV 205 P P 32
3.3 T AR A A

N6 BRI K= A2 52 e S BUR VIV K AR 355 H AL BV R4 DXVE S R T G B A A S b 2
— , IR el 0 Wt BE R, S0l PR i = K VT TT KA TR H 252 i 0 PRI Sh W1 Ak
S RGEEWEE SR IR | S5 B 40 SR T S5 A o A AR, R TR I AT RO R R B VYT
FAR B FPRE 3 A AR 24 Jr A 34 V7 Ui sh SR P AR ARV DR X9 ¥t =0 0, 5 R T 0 25 b P PAS VL IR 1 A=
FEARBL 2 o A FEARYE CRAP XA KR B SROIRBL , A5 5 1 ¥ ™ ¥ ) 610.22—1163.96kg/km? , 57.3km” 1] 25 44
TIIK 23—44 3k, #2 2010 AFARBIFLAE ARSI A TR AN A 19 Sk 1) e AT B2 T, [l 42 B et £ X1y i
M FEIE IR IR AR B — 2 BB ], SR, 2016 2 2018 AR 7= 13247 T [0 R 35, U B A 2R R R 1B = 0 Btk
WK AT AE . SRR IR R 2 M BRI, LA S TT R 38 111 1 0 28 S RN 8 55 rp b 23/ £ 2400 i [X
VTR I el B 5 R e A SR BRI AR, BB = 1Y R A 15 B A 15 . A, AR B
T AT T IR S S it v, S s s i £ SIS SR % TR 3R SN A2 Ak (A AR K A 4GS RO )RR Sh A A
LIRS LB sh 55 ) Y L BRIt AEAE S A RIF S P B ORAP DX VLA I b 1) 7K A 2B ) B SR B TR 3R A
RGN APEA , DL S FRUERA PP A VLTRSS A AR O, S BV TAC VIR 48 G B SR DR AP DXl 1 7T 7 45
R JEFVLILIKA SRAP BT SR BB 4x i B2 i S5 AR
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