5541 B 9 1 *E &~ 2 Eild Vol.41,No.9
2021 4F 5 A ACTA ECOLOGICA SINICA May,2021

DOI: 10.5846/stxb202001010001

Wi AL ARBEDS A sr BE , FEE . 75 78 e S v MR VA3 1 R A T K 2l 14 3 A 4 1 R e Al R AE—— DA IR R U W R R bR A S A A
2021,41(9) :3475-3487.

Yang HL, DuH, Qi HF, Yu L X, Wei Q W.Watershed biological information flow driven by natural runoff in Shaliu River Basin on Qinghai-Tibet
Plateau indicated by environmental microbes. Acta Ecologica Sinica,2021,41(9) :3475-3487.

%ﬁ%ﬁii\@ﬂiﬂuwi& E ARk Il)ll.ql:d] E/JUILijZEE%t:I %

ST
—— DAFF BB 9 4K B

NI
\.'
—

MR A B AR AR R, AR
B SRR BRSO KK I KB SRR TS0 L sa0m
REWIHRC o, T U T 5 (R TR S5 WS 810016

FEE . YR RER T F R TR ESRE DRI P A =R M, AR, 78 Tk A 22 9T R, A A5 BT 98 — LB,
S T SRR B , WAEYIE BRI 4R R IAE 5 B & W I SO “ AR BARFE TS R d
FEAR A 23 [ RN R GEZ R T4 3C0 ME T R B i A2 2 R 5 95 i, W FLAF 92 P 5 00 A 8 B G 7 Tk i 1) 323
] L VR AN (R A AR B ] 4 A 15 B T S R R R SR AR AT L R A K ST A ST B AR X s A W 1 B
TR SR SRIE , LA s S 7 Ve I 2 AT T i —— VDl f o AR A P A e 7 - B W A S X 4, R B 55
DNA Hi A, Xy Agnin] it ok ) H SRR AR S i 8 A W 5 B e AT B AR T ZE LRI ( 1)%%ii}%?uﬂ('ﬁ:y‘]Yllbbﬁdz%{ﬁ4m‘/llb
FEE M FR R T VR AF IR BN, I 32 PR Ik I Ak g 5% i, HLR S R R T R 200 62.76% WG R L 44.16% , Ko B8 fig
FIFETRRZIH 68.49% Hi5 KL K 56.82% , FRE5 5 e RN TR R 214 8.38% MR LR 22.28% ; (2) AKAK_E U721 T Ui iy sk A 9
5 B B I AR IR 3N , 52 REUSn 2 ), IR 2R A A AR 2N 97.41%/km , i R T B BE 11 290 99.42%/km, TG
BRI A W {E B 7 L2 43.46% , TR A W) (5 BRI R RE B 2058 14.52 km; (3 ) [ W 300 dot 485 M0 bt 3R 28 18 A0 45 1) o el 8
2 8 ) H 55 PR SN, (i (5 R - KA Y A WA B R R R A RS ARG 5 (4) WA 15 B AR
—EFEE L3N T 0 A B TR A ) 2R (RS RN TR K AR S RGOk YRR 2 B’J

XERAEAYEBIR,; MRS, KIEEEY,; HEREY); P58 DNA,; miEAS

Watershed biological information flow driven by natural runoff in Shaliu River

Basin on Qinghai-Tibet Plateau indicated by environmental microbes
YANG Haile', DU Hao ', QI Hongfang®, YU Luxian®, WEI Qiwei' "

1 Key Laboratory of Freshwater Biodiversity Conservation, Ministry of Agriculture of China, Yangize River Fisheries Research Institute, Chinese Academy of
Fishery Sciences, Wuhan 430223, China

2 Qinghai Key Laboratory of Qinghai-Lake Naked Carps Breeding and Conservation, Rescue and Rehabilitation Center of Naked Carps of Qinghai Lake,
Xining 810016, China

Abstract; The collection, transport and transformation of sediments, nutrients, organic matter, energy and information are
key topics in the studies on ecosystem processes. However, there is no systematic literature on watershed information flow

(WIF) in watershed ecology. To promote research on the WIF, we proposed the concept of watershed biological information
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flow ( WBIF) by referencing the concept of biological information flow, and defined it as the path, processes and control of
biological information transport, exchange, interaction and feedback among different spaces and systems along with
watershed ecosystem processes. We proposed that the key of WBIF research should focus on 1) the WBIF between land and
river, branch and main stream, upstream and downstream and different patches, 2) the periodical fluctuation and trending
drift of the WBIF, and 3) the impacts of geomorphologic, hydrologic situations and human activities on WBIF. We
conducted a case study on the WBIF in the Shaliu River basin indicated by the environmental microbes in riverine water and
riparian soil using environmental DNA technology. Shaliu River is one of the main inflowing rivers of Qinghai Lake, which
has a relative simple watershed ecosystem. In the river, there is a simple aquatic ecosystem with low biodiversity and a
migratory fish Gymnocypris przewalskii which migration between river and lake. On the land, there are dominant grassland
and limited human activities. To reveal the essential features of WBIF driven by natural runoff, we compared the bacterial
community (indicated by operational taxonomic units (OTUs) ) from upstream riverine water samples with from downstream
riverine water samples and from riverine water samples with from adjacent riparian soil samples. Results showed that (1) the
WBIF from riparian soil to riverine water was driven by surface flow and subsurface flow and filtrated by environment
change. Its transport efficiency was 62.76% in rainy day and 44.16% in sunny day. Correspondingly, their transport
capacity was 68.49% and 56.82%, respectively; their environmental filtration was 8.38% and 22.38%, respectively. (2)
The WBIF from upstream to downstream was driven by river flow and attenuated in transport. Its basic integrated transport
efficiency was 97.41% per kilometer, in which the transport capacity was 99.42% per kilometer, the proportion of
noneffective WBIF was 43.46% , and half-life distance of noneffective WBIF was 14.52 kilometers. (3) As the transport
efficiency of the WBIF was mainly constrained by transport capacity of WBIF, precipitation drove the arising of surface
flow, then enhanced the power of erosion and transportation, and finally promoted the increase of WBIF transport capacity
and efficiency. (4) The WBIF increased the detectable biodiversity of sink aquatic ecosystem, but the increase of

detectable biodiversity is limited rather than accumulated along the river.

Key Words: watershed biological information flow; watershed ecosystem processes; aquatic microorganisms; soil

microorganisms ; environmental DNA ; watershed ecology
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Table 1 The characteristics of watershed biological information flow ( coverage and efficiency) from land to river, from upstream to downstream

indicated by the types of OTU
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Coverage Effectivity Coverage Effectivity
S_SL6-W_SL6 0.434783 0.719591 S_SIAb-W_SL4b 0.404927 0.595712
S_SL6b—W_SL6b 0.312644 0.472084 S_SL3-W_SL3 0.329702 0.586761
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W_SL6-W_SL5 0.697102 0.762412 W_SL4b-W_SL3 0.565090 0.738029
W_SL6b—-W_SL5 0.620159 0.798283 S_SL2-W_SL2 0.460189 0.441602
S_SL5m-W_SL5m 0.409219 0.713725 W_SL3-W_SL2 0.753069 0.570404
S_SL4-W_SI4 0.580115 0.721635 S_SL1-W_SL1 0.306915 0.201736
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Table 2 The transport capacity, environmental filtration, transport efficiency of watershed biological information flows from land to river at

each sampling site
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Filtration Capacity Efficiency Filtration Capacity Efficiency

S_SL6-W_SL6 0.048747 0.756467 0.719591 S_SIAb-W_SL4b 0.107198 0.667238 0.595712
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S_SL5Sm-W_SL5m 0.080882 0.776533 0.713725 || S_SLI-W_SLI 0.216037 0.257329 0.201736
S_SIA-W_SI4 0.080409 0.784735 0.721635
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M BN R EE DS B, RS RE 127 99.42% (0.994245+0. 000941) km , HICEOR A Y115 B
17 L2407 43.46% (0.434635+0.041681 ) , ToRC it Il A: W 17 B A Y~ B B 29 8 14.52 (14523377 £1.440539)
km , 55 SL3 1 SL2 1 SR K55 A4 U0 4 (LU W9 T 9 I ) 9 O 1) PR B 2 BB RN 294 0.57% (0.005687 +
0.005450) , ] F1RE 5 SLA &b B2 K BT 7= A 1 R B 38 S8 RN 240 R 54.42% (0.544164+0.010042) , R 4E I
W BT Wehk i A A BRI A2, AN AL A SL2 SL1 BB i B0 , JERZE & A s B S
BRI H 97.41%(0.974105+£0.000926) km.,
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Table 3 The runoff distance and transport efficiency between two sampling sites and the accumulative runoff distance and transport efficiency

from the first sampling site in each chain of watershed biological information flows

LIRSV ES SRR T HE B E SR T2V ES ST R
Efficiency Distance/km Efficiency_cum Distance_cum/km
A SL6-SL5 0.762412 9 0.762412 9
r_S1A 0.774467 15.5 0.590463 24.5
**SL3 0.876010 23.5 0.517251 48
rrSL2 0.800434 15 0.414025 63
“SL1 0.464092 7 0.192146 70
B SL6b-SL5 0.798283 8 0.798283 8
0.669975 15.5 0.534830 23.5
0.910494 23.5 0.486959 47
0.787119 15 0.383295 62
0.515073 7 0.197425 69
C SL5m-SL4 0.765880 8.5 0.765880 8.5
*** SL3 0.757064 23.5 0.579820 32
***SL2 0.772661 15 0.448004 47
*** SL1 0.439147 7 0.196740 54
D SLAb-SL3 0.738029 23 0.738029 23
e S12 0.753173 15 0.555864 38
*** SL1 0.426966 7 0.237335 45

4 FTAE BRI A B .C.D RHES A RE FRE AU B LRI HESOR 2R 5 ot A, RS — S mBEY E BB
i ; SLOb-SLS , Fe /R IAFE A1 SL6b BIFE & SLS TR W15 B ; =+ -SLA, F/R AT —FE £/ 31 B S SL4 it 2E W (s B

BT SE A ICAL R U#ER 3 B R 4 N EER Y OTU Fhie 31 3 4, 45 R /R, W_SL6 X W_SLS5 )
BTG W_SL6b X W_SL5 FY7H 56 B 8K, W_SL5m % W_SL4 A% 35 8 e W_SL5 %F W_SL4 Ay 35 B sk,
W_SIA Xf W_SL3 (7 35 B2 Ltk W_SL4b X} W_SL3 A8 55 5 5 R 7F 3 dFEfh 1 OTU FhE Ltk , W_SI4 W _
SL5 \W_SL3 =AHES R AYAAT OTU Fp2 (5 FARYRSE N, B A B3 2 A 5 B AR R 4 (W_SL4 \W_SL5 \W_
SL3) [V K X AR i AR A B AR S AR B s (R 4) o

F4 3AFIRZICA LTI 3 MERHH 4 MR OTU FEITLL

Fit o

Table 4 The three group compare of microbial community composition ( indicated by OTU types) of four samples in three sampling sites around

the confluence of two rivers

LT e WA ROREWEE bt
Coverage Distance o ﬂi’xes‘ Coverage Distance  Compare of fluxes
W_SL6-W_SLS5 0.697102 9 km SL6 > SL6b S_SIA-W_SI4 0.580115
W_SL6b—-W_SL5 0.620159 8 km W_SILA_Only 0.080526
S_SL5-W_SLS5 0.303155 W_SIA-W_SL3 0.667109 23.5 km SI4 > SL4b
W_SL5_Only 0.132855 W_SI4b-W_SL3 0.565090 23 km
W_SL5-W_SI4 0.703095 15.5 km SL5 < SL5m S_SL3-W_SL3 0.329702
W_SL5m-W_SI4 0.746371 8.5 km W_SL3_Only 0.229277

W_SL5_Only $§ A% [ FHEM W_SL6 \W_SL6b il S_SL5 () OTU, H: 325k [ I Hi kL SL6.SLeb ZE s, SLS Tl BEAGIL K X 1) £ 5 SLS AY7K
Mty A BT W5 B

3.1 HEEYE R
mRAE A B

JETIEEZS

AL T g A DX TR HL A ) 2 R
SR G R i B Ay, AR A RO AR W R R A TSSO A M1 R
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(F5) 1 ARSI A S R G e b, Yo RE R A5 SRR h Rl B AR b SO 20 i b
WER) R WERY 7 T HEA T 8h 2 X R WERE SRR AR EREE DNA FEAT RN, FT LA T A b 30 X3 1 26 4 7 9 201 A
TEOL 2 R R R RE AU EREE DNA BEA TR, v] LA T i s Bl st b A RS 2 G oL 1 2, % PR
Pk, LIFREE DNA JEAC MRl 2R SR LT 20 0% 04 sk A 0 1 B A A R A 2
Fr el e B AN, L EAREE A DNA 20280 b TR Mok ik, LLERE DNA JE 20Dl il 21 7K #A¢ L M SZ 3 81
DA ot 5 R bR A R 7/ U S TR A i RN Sl PRa L7 R e R I S P A2 7 R N R L
YIRS R RS AN FIRR SR DNA, DL E I ROSET SR FIARAE , DA o AN 1 BAT AR A TG 1, R R
AR IR A P15 TR OO A W 0 ST, DR I X i A b A 2 2R e 4 £ R IS 2 N 2 7 A ] 1
Wil o 2R AR EE BRI, LA E MR TG SR AN AN , PR BAT A i e, A R B T U W A5
B (I e KA AR AR ) R T AT RO AR AR AL, PR T X A St A 75 2R 1 A
A M S R 2 A B SR RS2

A BT ‘
ﬁ A A WL KEFET A kil
o 0 MAMRIHTS
f
1K 51 i Am&%ﬁﬁiﬁfﬁ% o PG LR
O B IR A
RABMOK -
L Ammg%mmt&m o AXH
i 0 VI A
¢
R A BUTERE o ESHITTIE
A BB LIORECAE o g

B A=A BRI
\\<ﬁﬁ§%m \\<iﬁ§%m
TR AR

Bs5 miSEMESRIER
Fig.5 Types of watershed biological information flows
TEFRE DNA BR N H iR A 4 ] LUK R A A AL VR VRS R4 DNA FE L EATRAE AL 3 HRI P A ay 2R 9, R R4 e B
BERE AR 1 BVE M N U Jr A B S DNA VRN BR8E DNA B SHEF TR AR b3 4RI T S347 00 A= 4

AROREE G R —E R I T AL M AR X TR A R IR, R A A
REAE G IN I A ) AR Z2 R0 | PO AN — 2 11 (53] 30 R 2 1 PR 3R 3L, T30 7 B 536 0 0 2 4 PRI R UK AR AR WY 3]
K AE—ERRRE LI T AR R X TR R, i IR R R A A RO Y
SR AEE e — 2 FEEE LI A BB A Yy A= ) et . ARWFTE D (Rl —HE A 00 Rl S W AT K AR
CEWTER R B B A —E PR EL G (R 1), AT LAAA 46 R 22 BOUR Fli b - SEXT D K AR R A, R
SRANBEHERR AR (K5 i B A= s S A HOK IOK T0 2 15 BIRE— SR PRl R s 2 ety e (HIA
N HACREA A S R G R P BT o5 A B A B B SRAR AL BT SR Sl A4 Hh G 3K A R AR 2 R G ad R P o
JI G X AN B FR Sy o b T WA AR A 18] R R B A U R AL AT — R B (3R 1), AT A
YO YR ZHOR LI N AR YA SRS BEHERR i 7K A2 7 A= Sl ) ) B IRT S 7 25 136 Sfs — L8R i K 44
A 2 L0 (5L PR R A R A ViR A 25 AR i A v T o (3 e A K 11 AR AR L P 9K sl ) ey L 3 380 905 ) O
RS RG5Oy, B DU A 2 2R
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WA P 5 B i A A ) AV E RO AR B . ARBEST R SRR R | 3R R
TR MRV 2 AU 2 3 i /N T AT B8 (BR T W_SLS-W_SLA U O R AW K SL1 Al SL2 (¥ 2 AL i 4 Xt
KAR) (R 1), WHLRBL, 2RI P LT A SARICAE S RS A ) 2R RS I, B
RS RGEREY ZHENE . Deiner 558 42— MlliR A W) ZFEVE  FRET DNA 5 T I 4520 2 7] 56 &
PSR 9 Rk — I, JLABESCEREE DNA BT SR b = 6 2 B T3 Strahler 28038 1 A
T T e R SURE , (FOR] 2% ] RUE i PRV R80T 2t — B AERE  o ARBIFSE B R A B 21 i
FEAPERUK IS YA Y 2 REVERRSZ TR A W15 O A A SE A T K, (H X — R FIRE A3 OTU A4
KA, IFBAT B Deiner 47 AORTRL BT BT A9 172236 K e 2R BT GE MO0, TR 2B OTU FhRFEARR 2
(BR T FFRCSLL A SL2) | HA L3820 eI S 1 B A i B it 7 rh A7 AR 2R A 2k (1 3) , B4
PRSI AR 22 RV R AT b3 S8 A8 Ay A BRI BT K X A B A ) 2 R T R X
I B A SRR A ST AR RS AR X — U TR RIRE DNA AR DI E, JEHE 2

PRI A X i A ) 2 0 2 AR R A RN T 25 A 25 R S 1Y A ) £ B (R AR
IR RIS ) AR ) R SR AR BOR . O T R I A G OTU AP BEIR b LK R P il Y
(P 3) o A HERACHR (] —RF a9 R RE il TR] L 450) A9 JR A 00 £ G A i 0 8% sl /N oy 3 31 T 0
CRREBRE m IR FER) LA 5 R B 803 (3R 1), 3 B0k 3B U (9 0 U 90 1 B O sl /T o I
W B0 U AR A AL T ey S A R A 0 £ R i A M 5 AR R S 1 /N T T
B AU ) £ R i A K S AR GE R, S AR B B el SRR R 2 i
Wl /INT KA T3 R AR AL A B A B R B (R 1) <
3.2 BRI R RS 2R S HE R R 3R

iR R AN R S B S ) 5 L R R Y PSR o PR IR B R  ph SO T A A
{5 ELRAEFREE DNA Sl (9 SR et i et 2 A R GGEA 2 Ry MBI s sisi A 2 itr H
HH: W B R GEIBIETE , SRS I A 5 U D B SE J AmA  BAG , U — Se X 2 AR )
(R DNA AT 20 AL, AR AR B /LA T LR BToR e ) 8 E ey Tk
Ao IR, CA X SRR IC IR A 1 S0 U i S R R R 280 A A S ) £ B O P i B B
ARG AR WA WG ST . Hh Rl K P sk ) £ L L 7R 2R 55 DNA il (gt A A T
BRI Z R MR A Zikr MCHTICE A H D, BAR Deiner 4R 1 T — AW ZHEME IR
DNA 5307 3 AR50 2 11 6 R AR | L B — A HURLAS R IR ERI58 DNA FE: il RE A AL 1T A ) 2
PRRBLA RS B IF B B Wi B A5 A B8 B 26 1 I R

ARG, SRR R Y 5 B ERT K, L RS R 62.76% 22 (PP Bl 7 AFE R BT
HIOREE, FRFER AT BN 5 2RI R, RS AR 44.16% (FE AL SL2 FETTRITRAE) | 105l I A
FURE L SLL B 32 75 1 0K 8 2495, HARAS R 2008 20.17% (BRI ATRAE) (1) o i ZER A BT,
LA RS SRR K PR 5 KB 8 A T AR s B AT K P S E M i B R R, ZERTR, T
LT WA VAR B, IR B RS BOR N 97.41%/km (T LF 7 AR RCZIE], B AR ZORFE,
FORFER A 2 B /INR ) 3 BUARE A0 SL2 G2 AERE W BIRAE , SL3 JZAERE I RAE SL3 H) SL2 1933 P15 B,
ey KB/ R A PF e B )L (B AT RN 20 0.57% , IR TR HC A B R0 29 96.32%/km , W2
RIS R 26 PRI A AF 1T 005 0 B DS A 5 R 7 A 5 o TR SL2 R DR A — R K
IR, T FVRE G SLL WL K S X, I FLAE i SLI Al SL2 #0278 I IR AU FE, I LA H SL2 i A1
SL1 A R A 0 7 08 3 2~ UK BRI A0 [l 0 5 ) (B 51 DB AR 0N 24 0y 54.42% ) , HoA A% A0 R 2
g 84.63 %/ km , LA 50K VA BRAK A1 phy I 08 0 30 T g R A 0 7 L R R 77 2 T I R

i 280 A R 1 D8R A 5 2 52 M AR A T R R R VB Bl [ 38 % ol B K PR BRI e A2
P ) PRSI ISR 5 5 PR IRT AL I 0 U PR 0 5 SR 2 B2 AR R B, ) e 57 3 B e i 7
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AR P IR BRI (18] 6) o F Rl KAR B3R W | R SO R TR A TR A R g R (AR I
BAYIE R E B AR (R bR FR AT M T ISR I ARG ) BT RSl B (1) 3R IR
RIS P U JZE A B ] T A ) SO TR TS 1) #8507 E 0 K, HC BT3RSl 1 iy - S B K R 18 it Sl B 0 17 S U i 7%
RET3th/NT B 8 R YT M s S B8 BB 9, (2) Bl /K R S5 e 28 = A Y PR32 1o B IO HE b -
A% i R A SISO 5 I A BT ol SR K AR A R A A R RS AR /N T 3 U A9 e
AR B AR RCR RIS R R 1 A W 2 A 28 /N T R PR 38 0 T A SR A B A )

URATRE (£ 1),
ARG, ph S EK 1 W 1 L, 7T
TR (Rt 2 JF £ o 85 T e A0S0, 0 K 2 el
M) KFSRE T1 R 68.49% 24T (N2 68.49% A= WA 18, -
SE MR RSB R ) | SRt 8,380 4 || Mot | RIS
LERYIEYSY i &R

A7 (RIZY 8.38% M A=W {7 B A bl 7K AL 1T D460 o) A 1ok 08
) HET RS ROR N 62.76% 54 ; TAENS K M ks fig
FINIRE R 27 56.82% , 55 UE RN T+ ok 24 22.28% , #F
M HAR R RIS 2y 44.16% (R 2) o il BiFE) R
WIS AE A5 B, M BB BE 1 20°8 99.42%/km, Horh
TCRLTRIRAE YA B LB 208 43.46% , CRLH A= 1)
5 R B 20N 14.52 km , HOERZE AR ROR
7 97.41%,/km ZE47 . E6 BABREN FOmMREENEBRNENERTNAHE

BT AL M e TR M R VR R AR i i, 2R
KA T % OB RIS (SR A ) | MR TSRS T b i Ff“mf“ ;ng‘“iy o e of watershedblologlcal
SRR A P 15 B AL RE 1 35K 9] A 3 2o
UKL 3 B IR B 08 55 1 Bl - /K BRI 4y Sk iy 2
FLUEAON Y FEHE R T R Y E B AR ROR . ARESE T, B R R KR R TR A 15 B
Wi, FET K RS AE J1 N 68.49% A4, IRBE I IR RN Ny 8.38% Fe A, HMi B WUR N 62.76% 22 A7 s 1EIG K, i %
RES129° 56.82% , REERLUE RN 204 22.28% , HARAS SRR LIN 44.16% (£ 2) . TR BE S W3 KT
KRS RE ST, TR B IABE L SRR 8 3 /N T KA R BT D8RI , 2F 1 3 BN R B R 3 K TSR
MRS ROR

AR YE B B ) R S AR R A O Wi E S AR R B AR O . A LR R Ui A 3
AE BT TR B, R Y B AS BE A tERAC , XHI A 2 AR G ) ) R AR AR R
AWFFEH X 3 S ASIEAR BRI 3 ARSI KRG IRE S OTU R X Lt G it o, )1
R T R R U T I TR A 0 15 B R E A R G R e (S ) K, AR B AR (K 4)
X ICRCR I AE G B TE, B 32 B85 DNA (YRR TUTE 45 W B A5 A R, LA 1 A2 3T A0 U B 285 1 5
M2 300 S A R A M B TR R 32 3 B R T (R R, DRI A S s E 15 BRI A S R 4
SR PR AR5 YT G A DA AT WA I AR DG OC R o ELX A W IR A — 7 s () RUBE P (B A BIF 5 v g
WA B AL T R ZE /N L T RIE RN ) AR5, KRB K/ Nl £ 52 Jo R 3UAE W15 18 B2 i, RUBE Rk
St 52 K IR BEAR L S B 0 XTIV K DX A 40 200 8 S J3 2 18 3 i, 3 0 2 5 9 S 4 I B 88 17 A — 8 A 5%
P, FEARBIFEN 3 41 SRS AL 1 FU#AY 3 AFESUR Y 4 AR OTU R ELe 3 A IR s 1 7K 4
TR P A OTU R I R/N( R 4) |, B T3k A ARAE 2 A e S8 F WERE 5 BV K X 3
AR B R SRR 55 | T A 1 B I 0 S 2 55 R AR T K X N e W A B TR S R
SRR SE RN 4) | AR RZS [ RUBE oM, A7 14 2 ) I 28 10 et B R 2 T K X PR A B o 22 5 b
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TR AR L Ui SO0 T YR B N S A W 1 B TR R )

4 Zig

AR SCHRAIR e B A 25 27 R R () e BN AR A R G BRI 8 T 28 3 1 T I A WA B, O X
S e S VDRI It ) — R 9 AR AR AR R0 L SR e S AT T4 AT , AR A RN S 2R 2 T Y T
Bl b B AR S BT R PR I EE YR B . PR AR s . ORI A Y E B A — R LY
T AR AT AR ) 2R AR R R A SR AR MO T R i B R A AT R T B K XY AR
Yy ZAREVERRL I AE Y5 B T AR A RCR , QP S8 T iR R M A 7= A M R VR AT AR i A B B
RO A RS 1) b i AN R T, 1T BT A AR S R RS RE D3 K PR R IR s A
LS NS

F A & R P58 DNA FE/K AR g g F > 2 e SR 2 — SR i O 15 Bl . 7E BRI
IKPRIREE DNA BF5EH, BESS K B 3730 R | SO 81 A sk A= o 1 B2 2 t@ﬁ&ﬂﬂ%ﬂ@hkﬁiﬂg
TEAEYEER P H R RZE) TR Z AR RN B SR TR R s B
W R IR IRAEYE B W B R A R B fﬁ?@fﬂi?ﬁﬁ%ﬁi%Eﬁmﬁxﬁlbﬁbﬁi%{nu
Tio ASSCHXS IX LSS AR YA B X T A DG B9 JBE R . J3 b AR SRR 25 52 K 1 | T i) B 3E L i
KR ERRERA Y E B, (BAEARRZ I, B R S Bt X A 3 AE G B s s B, 8
R308RI AR ) 5% BT B Sl 0 At AR A5 B, B R DA i (N 3 B4 L5 %) FEF A 3 )
(AR 528 PSS ) 15 Sl A W B RS20 2 R IX 23 Vb R % (5 2= i R KD ) R sl A= 15 B

HYSZIm X SR T 2N — 2D AT B IR A B BFSE
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