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Effect of Environmental Factors on Macroinvertebrate Community Structure in

the Huntai River Basin in the Huntai River Basin

LI Yan-li'"*, LI Yan-fen’* , XU Zong-xue’

(1. Institute of Resources and Environment, Henan Polytechnic University, Jiaozuo 454000, China; 2. Key Laboratory of Water and
Sediment Sciences, Ministry of Education, College of Water Sciences, Beijing Normal University, Beijing 100875, China; 3. Institute
of Chemical and Environment Engineering, Jiaozuo College, Jiaozuo 454000, China)

Abstract: In May-June 2012, macroinvertebrates were investigated at 66 sampling sites in the Huntai River basin in Northeast of
China. A total of 72 macrobenthos species were collected, of which, 51 species (70.83% ) were aquatic insects, 10 species
(13.89% ) were mollusks, 7 species(9.72% ) were annelids, and 4 species(5.56% ) were arthropods. First, 13 candidate metrics
(EPT taxa, Dominant taxon% , Ephemeroptera% , Trichoptera% , mollusks% , Heptageniidae/Ephemeroptera; Hydropsychidae/
Trichoptera, Oligochaeta% , intolerant taxon% , tolerant taxon% , Collector% , Clingers% , Shannon-wiener index. ) which belonged
to six types were chosen to represent macroinvertebrate community structure by correlation analysis. Then, relationships between
anthropogenic and physiography pressures and macroinvertebrate community structure variables were measured using redundancy
analysis. Then, this study compared the relative influences of anthropogenic and physiographic pressures on macroinvertebrate
community structure and the relative influences of anthropogenic pressures at reach, riparian and catchment scales by pRDA. The
results showed all environmental factors explained 72.23% of the variation of macroinvertebrate community structure. In addition, a
large proportion of the explained variability in macroinvertebrate community structure was related to anthropogenic pressures (48. 9% )
and to physiographic variables (11.8% ), anthropogenic pressures at reach scale influenced most significantly macroinvertebrate
community structure which explained 35.3% of the variation of macroinvertebrate community structure. pH, habitat, TN, CODMn,
hardness, conductivity, total dissolved particle and ammonia influenced respectively explained 4% , 3.6% ,1.8% , 1.7% , 1.7%
0.9% , 0.9% and 0.9% of the variation of macroinvertebrate community structure. The land use at riparian and catchment scale
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respectively explained 10% and 7% of the variation of macroinvertebrate community structure. Finally, the relationships of land use at

catchment and riparian scales and water quality factors, hydrological indicators, habitat, substrate types were analyzed. This study

supports the idea that human pressures effects on river macroinvertebrate communities are linked at spatial scales and must be

considered jointly.

Key words : Huntai River; macroinvertebrate; environmental factors; different scales
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larva) . S538 A 8B 1 Fh ( Dolophilodes ) . K ffi £1 1§
B 1 A ( Oecetis sp.), £ £k & 2 Fh
( Polycentropus sp. . Neuroclipsis sp. ) . A& HUH 2 Fp
(Tipula , Dicranota sp. ) . M 1 B ( Tabanus sp. ) .
PRI A R 19 (J&) Fh. H DL A AR 3 ) G455 D 2
NI ( Radix ovata) . B HEIR ( Physa acuta) . " E R
M 2 ( Cipangopaludina chinensis) , 5 ) 315 sh ¥
AL FEEE T 7K 22 85| ( Limnodrilus hoffmeisteri) . wa i AH
K215 (L. claparedianus) .
EPT 2R L 10 S LA AR TE 22 (T9) | /N
I EWE(TI2, TI3) | /NBF SO ISk (T14) | KT
TS W (TIS) . K Fdb2 (T19, 120, T23),
EPT M2y 4 505 M (&l 2). WL+
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B 36 4

WS (HL) | 20 Sk (H6) | V) 33 (H9 |
H10) ,EPT #2353 Fr (&l 2), H EPT FZ RFHIK
DU 0% | Rl BEMERL | AEERL | SCA R R
B KB, stemilE, K
(R FR T IR X, VA T LA RV R | T 4 EPT
FhREE > 2o 81 Fh(E2).

SIS, AT I Wi ] A oA X 4
[T AR LI 6 B N o = =X -2 41| R INVA N7/ R G I
BN TN MO I N R N2 2 [ v sl b3 5 A E B DO
FRE . B E A = B A iR 5 AR, KR
AT /NG RT3 B TR L
TRHEIAT Y B H AR A . X AT AR KT
T FZEILPANTT /N K100 e S 55 R
TGP AL DX, AR E A4 i, V0T G 58 A2 A
PEAE X A5 e, 3 DXl R LA TR 18-k TR-IR
PRI EF ZROK SCRAE, FF P BEA AR | Al AL T
E A 55 /M.

RSP  = J5E v 1 A A T AE TEET  3E
LA R g e Ll RS K AT S A AT A
ELl. SEBZEBYA FEERAR, A 11 A s gl
KB EAE Y (H3, HI3, HI5, HI8, T2, T9,T17,
T18,T22,T33,T36) , Hi T36 (A4 M) ) 5 B 2 (041
Xt B A 70.18% , HIS (¥ Wl + ¥ iiF) N
17.58% , HA i SE B RAN F IR T 6% . X
Al e 5 5 B MPAR S Y2 A A7 TR A VD2
A ARG, IR 0T S 3 A% M T] 0 H LT Ay 388 T YT
T, A B IR L L AL BH T P RTE A A
Yo, Z R0+ ARSI, SRFEAS T25 ~ T30,
T36. T39., H14, HI5, HI6 Ji§ i & b & b il h
100% , RAF 58 T33 | T35 Jis iz H/NOR A FniE A 19 LL
BImF 70% . H18 RAE &S Fr Al A7 F Ik FH T X,
WA A — K0, Al 2Ll KR & B A Rk

SN PETE BA R Y A 2 A3 A R R T S
TIEA(T2) . HEW SR (TT) . 22 (T9) . /N
RSk (T13) | KPR (TI5, T16, T17, TI8),
X 7 A3 F2 VAT S T (H1S ) | T (H13)
FAET T30 (H18) .

TR LU AP =5 19 05 7 B A R AR R T
0 AHE R T S A TR Sk T4 (23.89% ) .
W W T7 (19.66% ), K F 9w 2 T17
(47.69% ). K F it % T22 (32.71% ). T23
(34.22% ) . K7+ % B iiF 128 (100% ), T29
(50% ), T30 (66.66% ), T33 (23.56% ) . Jt b
(T39 100% ). T28 ~T30, T33 . T36, T39 KAL &1

D TR AR B IX, A FE R 308 BF P M 1 B4
1o, AU I BU 1) ¢ v ) D PR T R R X 2 7 9
REEM s Ah 24, HAEY sk Hep,
T28 S AR T B URRL | Fh(E. modestus )
FREFE WRBL 1 F ( Neocaridina denticulata sinensis) ,
Hift 5 A 3, )8 THUSFr. T29 sk T4 E 7
J& 1 FhAIHESZAZ R 1 (Radix ovata ) , HTH 15 {E 5
MR 2.7 A8, T30 & AH AR T M RERE 1 B
(Osobenus sp. ) . FEWOWFL 1 Fh ( Microspectra sp. )
REABERBL 1 FF ( Neocaridina denticulata sinensis) , H:
M58 9 2. 9.8 Fl 3. T39 fifidfidk T R
1 Ff ( Osobenus sp. ) FIRLFEHFA} 1 F ( Neocaridina
denticulata sinensis) , Feif 5 {E 07k 2 1 3.

[ REE S R = (SR VAR o <SP Coly N R -
FIsW R E T (75.08% ), F ik b Ui T2
(69.19% ) | 43CT T3 (88.39% ) . #14{M Ik T4
(76.11% ) . B PFL T5(82.72% ) . KT Eg
SR iiF T16 (56.86% ) . K ¥ B iiF T27
(66.67% ) . KT+ FiiF T29 (50% ) . Hil B
7 T32 (100% ) . M) T36 (70.18% ). T1 ~T5,
T16 SR A A5 A5 T A F-I00 U 4 4 s 1 L DX, bkl o 32
TSR T T 2 L A7 A w5 118 i D] 2 3k 2 g5 £
AR 3 BB OB A AR ) B
2.2 JKIREERRIE AT

232X 51 A SRAE A K A B AL 4 bRk B
IKSCHERR AL LB () - YME . Ty 2 AR &R
BOATHE G M B9 25 3. pH AN /K IR AR X HoA
JRIRES T it 6 b5 25 (8] 228 S A/, A8 S R0 R
7.08% F1 17.76% . 2129, AA . HREE . BA .
WEIRER . BB T KR T W RS
I DL O Rk A 1 25 AR SRR R F 100%
AR S Ry W N 352.15% . 167.86% . 111.63% .
110.28% . 243.39% . 162.15% . 152.64% .
145.96% . 125.54% . 225.67% . 151.12% #l
95. 13% . b fisRER . SRR B R 0y S
B HR AR SR (H15 . H14) P4 (HI12) |
R85 K R {7 (T24 ~ T43) . B RER AL 0k
WBE 1R 0 a5 7 A 5 VT S e (HI5 ., H16,
H14) K30 3 FiF (127, T28, T29, T30), K
TIAT S H R (133 ), A AT (T36) , b Vb ]
(T39). KHFEH T25 ~ T30, T36, T39., H14, HIS.
H16 RTS8 B 100% , K Ff . T33 . T35 JiE
b/ INIA FE A B ER T 70% . A T &
PUSRAE 5, H14 A7 00 BHAG 2 b8 X, 32 202 500
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Fig. 2 Distribution of macroinvertebrate community structure factors in the Huntai River basin
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Table 3 Statistical values of water quality factors
B2 =g R/ME HRME FH{E brifi2E 2 S B K %
1/°C 7.3 24.7 19. 09 3.39 17.76
pH 7.22 9.87 8.61 0.61 7.08
COND/mg-L ! 58.30 1.260. 00 360. 19 241.55 67. 06
TDS/mg-L ! 52.65 845. 00 257.07 164. 12 62. 68
SS/mg-L ! 0.00 0.95 0.04 0. 14 352.15
Cl™/mg-L~! 0.02 0.21 0.05 0.04 77.22
NH, /mg-1.~! 0.01 5.31 0. 68 1.13 167. 86
NO; /mg-1.~! 0.09 6. 82 1.75 1.95 111. 63
TN/mg-L ™! 0.31 13. 80 2.75 3.03 110.28
PO} /mg-L~! 0. 003 1.43 0. 10 0.24 243.39
TP/mg-L ™! 0.01 1.44 0.16 0.26 162.15
Hardness/mg-L ! 261.00 2 083.00 907. 80 394. 28 43.43
R AR B/ mg - L ! 0.36 7.36 1.87 1.33 71.11
Width/m 2.50 361. 60 51.00 77. 84 152. 64
Depth/m 2.00 500. 00 61.58 89. 88 145. 96
Velocity/m-s ~! 0.10 5.50 0.61 0.76 125. 54
Flow/m? -5 7! 0.26 215.04 18.10 40. 86 225. 67
Sand/ % 0 1 0.28 0.42 151.12
cobble + boulder 0 0.87 0.30 0.28 95.13
pebble + gravel 0 0.99 0.42 0.31 74. 60

1) BAFIRRA T RZEGHE T 100% HF8hR

2.3 JEMWESHYIREIE S5 S IREE R 22 I B R
2.3.1  SZWAA SRS S5 40 2 1 SR R R T
T R85 IR 5 R AT 20 ) A Vi 45 AL H A A T
RDA 431, 1ii P il 43¢ iE 4B 53531 >4 0. 179 Fi 0. 091.
Yfh 5 20 5% R -HE 3 b A9 4 G R 06K E1 0. 853 Al
0. 664, EE-W Rl e R B AN 79.4% . 1B
HEFF AT Al Ml Sz B 5 DR~ 01 JEC ARG 8 ) B 245440
eI R (W 4) . B Xt B A BB N Ty
ST RDA 431728 B, SRR DR 1T fif BRI AYG ) 4
TEEE R 23 ()25 S 10 72, 23% . BIF9E 45 S B A4y
BT 358 DR 1 BB A5 A 8 KGR 4 (14 G h A B 24540
23 [A143 S ARBE. TEHEAT RDA 3BT, A6 T 4% 35

53 (R ST 2800, A R 1) i R I 2 R
JH Monte-Carlo {1 K55, LA P <0. 05 750 2 & bR
HEHERR DTRkES /N R 7. B A DBk A H 8] | S &
it L], R, i AR T AR LA L
RV M L A7 R b L 3] ek TR B
], B A B M T AR LA R AR
Jrit |, SRR BERE | OKTR . R ER TR AL
5 | A7 2% v X A 14 b e AR B ) L ) 2% e X
b TETRR LEAG | I 52 2 i DX SR V& FH s T AR L A,
A AR pH 322 AR RN 0 A 3 ) B U 4
P F BTN -, 3k 22 AP R AT A RIS AT
Y RETR S5 A 25 0] 73 551 48. 2%

x4 ETRPAMESREMEEFHERENMEEEMTALTROBRER

Table 4  Percentage variance in macroinvertebrate accounted for all environmental factors at multiple spatial scales by RDA

B AX1 AX2 AX3 AX4 SRR R %
HEFF Rl RAE 0.179 0. 091 0.073 0. 040 48.2

A 5 BB A A 0. 853 0. 664 0. 687 0. 589

AR BRVEGE % % 17.9 27.0 34.3 38.3

Y SRR BB/ % 37.2 56.0 71.1 79. 4

2.3.2 ARG 5 ASIE 3K FT 0 AR
YRR SRR

AR IR RDA 73 A &5 2 AE IR 01 52 i R A 3 4
HEVE S 0 2RI 1, (EHE LA MEE AR | X 7

WA IR 1 [T 15 [ SRR T IR s v
Fozs S 5 TR0 A, ABTSER A RDA J7 i
BT AT S HE 1 T3 E A DR Tt RS
LERE OB AET. DL SRR T R B A
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53 8l e 7 TR X6 IR AT 2 40 3 V% 405 4 1 % i) A7
RDA Z#r I, N80 sh e 1 1 S5 G sh W e 7%
ERR IS — | 55 T HE T A O R 00k E)
0.743 F1 0. 560, A=) 5 IR AH R B FE N

79.8% . WIASHT R NG B 07 e TG
SYIRETR A 25 0] A8 57119 48. 9% 3l i) i PR 00
() N 20 5 BB i R 1 e A sl ) A 7 45 4B 1Y
25.9% (WK S5).

£5 ETHRDAWALBHENEFHRENNEFZEEMZOTROBRER

Table 5 Percentage variance in macroinvertebrate accounted for anthropogenic variables by pRDA

GAETE TN AX1 AX2 AX3 AX4 BRRAS S/ %
HEFF B RAAE{ 0. 084 0. 057 0. 036 0. 030 25.9

LR S IREE A 0.743 0. 560 0.612 0.559

R BRI E 5% % 11.2 18.8 23.7 27.6

Y EABEMEER BBV % 32.3 54.3 68. 4 79.8

AN 8 e 7 o B A8 &, B SR A B A
TS5 Sh Y & 25/ T 1928 — | 55 —HE P il
IR 25000 3R 0. 642 F10. 580, 4= H 5 R AR
KF R BRUEN 94. 4% . G ANSFHT Y IR IR 85
R g B T IS A 3h W BE VK 45 M S R AR
11. 8% it W FPER B0 10 H AR IR BE I P ke 1

JERAR S 7 A S R AE 5 19 9. 3% . AT 3h
iR TS I QIR AUCL T N S /A oS A A BT
K iy NI sl s 1 N1 5 8 SR BRI IR 1 S (] fige
T TR Bl ) R A A 23 ) 2SS Y 48. 2% (LR
6) , YW ZEE 3 5 1 75 A SRR B I 1 X i
WSl PRI A5 F B SE WA A7 AR S LR

F6 ETHRDAWAANEEFHRENMHEEFMTATRAOBRER

Table 6  Percentage variance in macroinvertebrate accounted for physiography variables by pRDA

A5 AR AX1 AX2 AX3 AX4 BRRAS S/ %
HEFF B RAAE (] 0. 040 0.025 0.017 0. 006 9.3
AW S B OGPE 0. 642 0. 580 0. 646 0.414
LEYBAE BBV E R % 10.3 16.6 21.1 22.7
Y SHEE R R BB % 2.7 69. 1 87.8 94. 4
2.3.3 ARIREANEESEIE-FXEME R 250°80. 4604, 0. 438 4710. 360 8).

TS5 RE B 5

I RDA S04 & B0, ] BEREE | 9T 32 2% b X
TR R 38R 55— HE 5 5l T 43 i) A R A Sl
TEEERIN 42. 3% | 48. 8% M1 41. 1% . 5 —HEF 5T
3 ) 8 R JEC AV Bl W B V% A5 R 1 24. 8% | 27. 6% Fl
36.9% . B R, 55 —HE T 4l AH OC R 80U = 1
B o 52 pH FIAT B M 0 2 (A OC R 500 5
5 —0.366 0F1 —0.454 2) | 555 —Hep A & R 5L
R R B 7 pH A (M R B 9
-0.3074H1-0.2306). W FZEPIX, 55 —HF
A 5 2 50 1 1 BRI DR 74 i) L s A2 ) i T
TR A5 R b T RR LU 5] (A DG R B0 51120, 320 371
-0.169 8) , 5% —HE /7 Sl AH ¢ R B = B A BE A
F-53 ) SR 7K RS Ml (AH OGR4 0 o 0. 301 1A
0.2203). JIBE, 55 —HE v A O R B =
(R PSR 2 Il A A 14 P b T L 3] (G R B
JA0.4716) , 555 —HEF A OC R BUR = 1Y PR
PR 5 b R SR i P T AR L 4] (R OG ZR 2

B R, 5 pH A OGO R Bk 18 A sl ) 45
P& M4 (EPT 4325 5080 , 506 8 b ot 15 40 G OC
F IR R M8 (B liE AR G 32 B ) A M27 (B R
FXFFHE ) | 5 R RO R s 10 2 M20 (AU
REAEXT R ). SR AR BURL YA G OC R
FeoR A S M2 1 (TR 28 REAR T 1) . BAEAEE R
e A2 MO (B HARXT ) i M14 (80 R
T HMXT ) (K 3).

TR R P IX, SR b AUMRCHb T AR EE 9] 5 M22
(W AR ) | M27 (BhE B AT F2 ) | M4
(EPT 2325 B0 K0) . M20 ( ABUR 2 B AH X = ) Al
MO (B3 H AR B ) AHOC PR R . ok e 15 ) b
AR LS M1 ARSI AR X E ) | M21 (it 5
RPN =F ) A M. R AL L )5 M20
(HUBCSETEAR AT T2 8 ) B0 M28 ( AR - a8 2 RE k95
BO M IERR (K 4).

TRICRUEE PR 5 Rl SR T HH M T R B B S
M4 (EPT 4325 B50%0) | M8 (I8 HAHXT ) | M6
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Fig. 4 The pRDA biplot of anthropogenic variables and
08 macroinvertebrate species community structure in riparian scale
-0.4 0.6

B3 ARREREETSRANMEEZLSHHE RDA 517 E
Fig. 3 The pRDA biplot of anthropogenic variables and

macroinvertebrate species community structure in reach scale

2. 3.4 KRR REENISIE ol K 7 P (4 A 3 2

JEATG 4 32 BN [R) 2 () RUBE N 238 8 e A7
sEm A T REE Cn R ) L o, AR
JE () B R E B4 K A B Ak 2 850) BR 345 [H - 5 i 25 ]
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ST TE S5 FA 0 52 0 /N AN [ 1.

AHFFE LA HARIREE R 7 A PR 5, >R R RDA
D5 L HEMTAS 6] RUEE N 290 8 e DRSS A sh 4 e
LSRR RE . AER B, MR e X R, +
HiUF) T i R SR S A 5 45 4 23 R 4 S 1) 10% | H:
HUMCGHE | K SR 3k B R RN R 78 H by
SRR 2% | 3% . 2% . 2% F1 1% WG S ) RE
PEEEF 2SR SARBL (R 7). TR KR T
G 5 b SO S T e R VG VG 3 ) T 5 A 2 R) 3 R Y
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Fig. 5 The pRDA biplot of anthropogenic variables and

macroinvertebrate species community structure in catchment scale
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Table 7 Comparison and decomposition of percentage variance in macroinvertebrates accounting different environmental factors

REESEH WEARR(REEP) A SRR (AR S o7 AR L Bl %
% FH b AR ECA9 (0. 018) 0.02(1) 2.0
VAL R i X MRH TR EE A (0. 001) 0.02(1) 2.0
I A A FH M T AR L 451 (0. 027 ) 0.01(1) 1.0
B 5%(0. 002) 0.009(1) 0.9
12, b 5T = (0. 001 ) 0.036(1) 3.6
A (0.034) 0.009(1) 0.9
B RUE AR RRERTE%0(0.016) 0.017(1) 1.7
T % (0. 007) 0.017(1) 1.7
BA(0.024) 0.018(1) 1.8
R fRRI A (0. 001) 0.009(1) 0.9
pH(0.001) 0.040(1) 4.0
MRHL TR H A (0. 001) 0.023(1) 2.3
SRR AR b E R A6 (0. 003) 0.024(1) 2.4
TR LA (0. 001) 0.022(1) 2.2
JK H EL A5 (0. 004 ) 0.007(1) 0.7
5B S ML HE 451 (0. 001) 0.017(1) 1.7

OSSR BRI dA . SR M. &
IR AR B, WITE, KR, WA R U
DAB B A TR A HE A58 0 28 ARG e B T A S
ke B AT RIRR AT O SR | R AR
{1 B ROBE RS R T AR OGRS S B i o L
] BRVE M SR K X R AR A R S )
RBEPREE A 5 AH OGP s s, o, Ui sl RO 2R 7% )

Mo oK B | K SCAR R | IR B Vb Y A
TEARSE 5 H0G JE t Joi i R S v B A R A7 L B £
PO F AR, R SRR | KR R E T
A AR R TE AR G, 5 B RS 5 o
A1 FVBRAT LA S A 35 ORI G, R BT M 5K
JRAE A IR OC, S B A AR A
O 5 25 G (3R 8).

®8 ARRERMZEFSLHFAAHXRY

Table 8 Relationships between reach-scale environmental factors and land use stressors

B R A G o X - A TR L A ]

WA T Forest Paddy Dryland Urban Rural Forest Paddy Dryland Urban Rural

pH 0. 097 -0.032 0.016 -0.174 0.016 0. 129 0.058 -0.199 -0.148 -0. 150
Habitat 0.616* -0.223 -0.175 -0.393" -0.410™  0.587 " -0.260 -0.629 -0.325" -0.555"
COND -0.612" 0. 092 0. 401" 0.278* 0.389™ -0.656"  0.182 0.785™  0.382" 0. 635
TDS -0.624 " 0.072 0. 430" 0. 194 0.416™ -0.659"  0.192 0.779 ™  0.369 " 0.644 "
Width -0.475 0.388 " -0.168 0.307° 0.184 -0.478"  0.397 ™ 0. 193 0.559 ** 0. 446 ™"
Depth -0.537* 0.375 " -0.026 0. 021 0.468 ™ -0.698 "  0.792* 0.386 0.126 0.709 ™
flow -0.554 ™ 0.206 -0.212 -0.062 0.528 -0.624™  0.798 " 0.227 0. 148 0. 706
NH, -0.456 0.173 0.091 0.222 0.356° -0.584" 0.317" 0.572"  0.299" 0. 620 ™
TN -0.566 " 0. 140 0. 006 0. 101 0.535™ -0.654"" 0.454™ 0.525  0.283" 0.728 ™
Hardness -0. 660 ™ 0. 058 0. 429 ™ 0.274 0.435 -0.611" 0.173 0.729™  0.330" 0. 589 ™
R IR LR K -0.427"  0.360* 0.274 0.265  0.256  -0.507*  0.147 0.640"  0.353" 0.456 ™
Sand -0.643 0.296* 0.014 0. 190 0.562 -0.767"  0.627 ™ 0.631™  0.226 0.811 "
cobble + boulder 0.751™ -0.280" -0.242 -0.326" -0.547" 0.737" -0.434" -0.682" -0.403"" -0.703 "

1) BT FRIRAR RN I ) 22K

3 g

3.1 AFEVERELN T 5 IRMEh PR SR I SC R
ARBEFTEIN 5 2 13 AR HR AR KRR AT 3 )
VAT FRAE 30T 1A [ BRI IR TR A B

YIRETE S5 25 [R] A S B2 . 9 Ao M B 3R B8 R 1
AR B W) Vs 4l A 25 8] 722 S 19 72.23% .
1o 8 PG G 0 PR R DR T A R T A sl i 254
25 (ARSI 48. 2% . K PR LR R 43 R I b 2 A
WEEAIE S HT5 ARASE N T, Hop A2k
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SRS R R HE TR RIS E A K SCHE bR L IS
FERU R, R FHm RDA 5 B9 bT N 28386 3h & )
-5 BRI X AW 2h ) B v 45 7 28 S 1 i R g
J1. AT NI B D) R R T AR 3h i
TETK B 23 () 28 S 1) 48. 9% |, 18 1 W E PERG B 9 A
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