5540 4 19 1 *t &~ 2 Eild Vol.40,No.19
2020 4F 10 H ACTA ECOLOGICA SINICA Oct., 2020

DOI: 10.5846/stxb201909292048

ZIRE, W, RERE BRSBTS, TR A PH W R 2 RUBE R T i 326 R B LR I AR 40 A R . A= A A R, 2020,40( 19)
7073-7083.

LiZX, GaoY, LuY, JiaJJ, Wang SY, Ma M Z, Wen X F.Characteristics of carbon and silicon transport at multiscale in the Poyang Lake watershed
and its impacts on the distribution of phytoplankton.Acta Ecologica Sinica,2020,40(19) :7073-7083.

AR BZ RER EWEFIELENZREED S
1 B =2 Wi

B 1,2 = 1,2, 21,2 1,2 y: 1,2 1.2 g 2b oo 1,2
EREEH B'PEm B REAVINA,LHA BFLR
1 o ERFABE R 5 YR URBET AT | A 25 R 46 WL S5 A8 T A se 3 s, JEst 100101
2 W ERLERE R IR S AR, L 100049

FEE ;0 TUHRI BT 358 P DA RS I8 B i R T U P B I IX (R IR — R — VL — A B ) X — 6B /K R R B AR % 42, il
S XTI E R B FERR AT WD I X FLPR A R 0 4 A A TR 5T, 18 75 R BH W Tk 2 RUBE Bl | Fe i a8 e e 40 437
BISEA . Z5RRWT . (1) BEPRE LI 0 e Felvie B S el L 2 W Jnd 2= [0 AR A, 188 U 3ol R 960 B 18913800 X % fi A5 ik ( DSt ) vk JE
S AR AR IRD IR SR B VTR I, TV A Sk ( DTC) FIA A 1M A MILA ( DOC ) ¥k 3 728 Ak T 55 22 R 2 5 e e L I 3t 3 R 1 4
REJSETHEIG ETnES TR & TARBW], &0 THARTT . (2) B kX PRI AR ) 43 A 4RF 0 1) 52 0 6 1l R B2 1Y
AT AR o SRAT T it i e A ) A2 B 5 ), LA XS Vs A Pk TC AL ( DIC ) ¥ B8 208 b e B0 @i Vi ol Akt i Ay 52 i 2 U
530 04 SE B R T, 2 R0 B8 DX, ek ol AR 40 43 10 1 530 W 9 555 5 DIC. B SR A 2 7808 PH 381 7 4ol 7 e o 40 2 R g FR o 8 R
T B FTE A KR pH (B B R A TR 45, (3) PR YY) % B B D dul e AR KT A 4 o, 268 B 30 ) X 3
A %% B 200 BRI R0 11 A% 0 DX A 2 PR BE BOK A TS Ye (o] A5 200
SRR - 0 BRI ST 5 iU A 5 B RESIX ; BBk 1L

Characteristics of carbon and silicon transport at multiscale in the Poyang Lake

watershed and its impacts on the distribution of phytoplankton
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Abstract: The multiscale waterflow watershed system which were from the primary tributary to the mainstream in the Poyang
Lake, and then entering into the lake area ( Xiangxi River— Jiazhu River— Gangjiang River— Pangyang Lake ), was
selected as the study site. By monitoring the carbon and silicon transportation at multiscale in the Poyang Lake watershed
we aim to understand the relationship between the distribution of phytoplankton community and the carbon and silicon
transport at multiscale in Poyang Lake. The results showed that C, Si, and C/Si ratio of the Poyang Lake watershed
exhibited spatial changes. The concentrations of dissolved silicon (DSi) in the Xiangxi River and Poyang Lake basins were
significantly lower than those in the Jiazhu River and the Ganjiang River, while the dissolved total carbon ( DTC) and

dissolved organic carbon ( DOC) concentrations showed opposite results. The trend of C/Si ratio with seasonal change
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showed the decreasing and then increasing, wherein the west Poyang Lake were higher than the east. The DTC and DOC
concentrations in winter were higher than those in other seasons. The effects of C and Si on the distribution characteristics of
phytoplankton depended on watershed scale. The phytoplankton in the Jiazhu River was mainly affected by C, and the
diatoms were most sensitive to the change of dissolved inorganic carbon (DIC) concentration. While in the Ganjiang River
basin, Si was the main factor affecting the distribution of phytoplankton. After flowing into the Poyang Lake, the influence
of Si on the distribution of phytoplankton became small. Overall, the DIC was not the limiting factor for phytoplankton
growth in Poyang Lake watershed, but it could indirectly affect phytoplankton community structure by influencing the pH of
water. The density of phytoplankton increased exponentially with the increase of the watershed scale. The density of
phytoplankton in the Poyang Lake was about 11 times than that of the Jiazhu River, so the ecological environment and water

pollution problems for the lake cannot be ignored.
Key Words: Poyang Lake watershed; lakes that linking to the river; phytoplankton; C, Si transport; C/Si ratio
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157086 hm® , &7 YT.0G 422 ARG 94% , 123 b B 1L T3 7K 28 R R R 3 9 = G B2 284 B il ~7. 52 3K 1R
A SR TSR S A M5 58 B FURN IS B BH I T AL R, AR AL R T B 2 KU AR
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Fig.1 Distribution of sampling points ( Xiangxi River: X1—X3; Jiazhu River: J1—J3; Gan River; G1—G12; Poyang Lake: P1—P15)
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PRASTHECN R I F UL YA TR AR ) AN R B
1.4 HdiE s

FIF Excel HEATRTIIECHRAL B, ST SPSS 20.0 ZeHH 24 PEEFT Pearson HI9ESMH7 T ArcMap 10,2 Origin
2018 ATz

2 HERAW

2.1 C.Si kB RE

WE 2 K 1 R, AR IRES B X DS ik R ST AR R R VLA ( P<0.05 ), e e
VPRl DSi e BT IR S F B a LS, il 2 A4k DSi IR EE AR 10.84 me/L; BV DS
e 5 AR TR KO HOE YA (13.97+1.37) me/L; PEESHIE & £ HIX (P12 P13 P14) DSi V-2 Jif
XA 8.39 mg/LL, WA Gt A% 780 FH IS i1 X 5725 DSi ¥ (11.11£2.79) mg/L,

F 1 2 AT o AR RS 9, DTC e 3 52 300 DA V32 Tt 3 38 A7) Yl s R AU, 2471 Yl 4 281 2608 o A 78
XIbwE s, FERE DTC W SR FIHEH, Tl X3 A4k DTC VI EEh 16.90 mg/L J& b
DTC W& FEIY 1.6 4% ; B Z= 6 PSR BUE T # V L3210 AL P6 5110 DTC WAL A 5.52 mg/L, B A T 5] i 1A HG Al
K RREE . BT AR R , 428 DTC WREE 2 5 T HAR 3 1275 (P<0.05) , P 7E & T e X3 ikt
KE KA Hy 22.18 mg/L, MZS MR T, DIC He 3 1045 R i 1 0] G 35 25 S, {5 76 75 12 AU BE BH 1)
T DX A TR SR A o5 T AR AR AR, JE R B B i DIC Wk B4R 2535 3] 10.23 mg/L, HFBHIBIMI X DIC ¥ B
WZHR 911 mg/L(K 2), it E 2 &k 1 a1, FEREA DOC R BE(E AL T4 R 7K, JUHE Flif X, 2
1R T AT ( P<0.05) , Ui B R IR N F AT BEAAAE DOC BERCIR . ZRAT I M VL s Rk —
7= DOC e FEPESIARRT /N FEARGEFRAE 3.71 mg/L #1 3.85 mg/L A7 HIME T F 4k, 5 DTC —
H,DOC WRFETERK T PO s FAE— I W AIAY , R BN 1.95 mg/L, BT, BREKEE X1 fidh, Haegk
FE AL DIC X T DOC W AT IX N DTC 2L DIC B AA77E

F1 BFEREBAERES C.Si FHRETL

Table 1 Changes of average concentration of C and Si in different watersheds

5% Wil Watershed/ ( mg/L) L3t
— R T #r ) All watersheds/
Xiangxi River Jiazhu River Gan River Poyang Lake (mg/L)
DSi 10.57+2.12b 15.01+£3.09a 13.97+1.37a 11.11+2.79b 12.50+2.78
DTC 13.92+4.46a 12.12+2.77a 12.61+2.67a 13.39+3.02a 13.03+3.05
DIC 7.80+3.26a 7.50+2.00a 8.07+1.73a 7.69+1.77a 7.83+1.95
DOC 6.12+1.57a 4.62+1.59bc 4.54+1.41c 5.70+1.94ab 5.20+1.78

[T R 5 A R 5B 3878 28 5 AN 2 (P>0.05) , AN [A) 55 813878 22 53 i 2% (P<0.05) 5 DSi: ¥ f# M fif: Dissolved Silicon; DTC: 7 ff 1 Bk
Dissolved Total Carbon ;DIC ;% fi#PE JoHLEK Dissolved Inorganic Carbon; DOC AR HLER Dissolved Organic Carbon
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Fig.2 Concentration change of each form C and Si in each watershed
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TEIFAE I 6 A AE D DOC ) EZRIEZ — .l s B 5 X8 8 i e ik LE ( DOC = DSi ) Z2 R4 B, o] LL#E
BB 7R T30 I A O R 5 S R R o 70 B W8 5 R I IR B L A 1 28 Ak UL IR 3, D[] 40 A REAE SR ik
Bk HE AR S B T RS L TR BT R FE AR G AR FEAR A RETE 0.33 2245, fub 35 11K T 30 BH 91 A X ik
REL (P<0.05) 76 &6 FHA 1 X, 2R 7 60 080 [B) i e b 2 S5 A X 5 K, 7R AR A e e L (0.67 ) BH 8 8 1 AR 0 180
(0.53) , A& Z=VUHIM P13 s AbBREE LA B i K MH , ik 2.89,

NI TE] ROEE S | P X P A Z2 B ik L o 071, S35 8 T HA =2 (P<0.05) . Saxton 252 B 57 5%
B, A ZE Rk BEFPRE AL T 16 BRORAS  FEARRIF G v, A ZE Rk BE 1] 5 LRIk 23.94% (&1 4) g — 4 v i L = 19 B
], BB A oK e R R AT AR Ak 2 RO 3 A W DS KR DOC i f5 4 2R i LU A A2 38 =
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Fig.3 C/Si ratio changes in different scale basins
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54.36%—T71.93% , R R LR se 1 ) RRESE 1], 1T | ]R8 1) 7 A B b 28 B o LR T 1%, & 7Rk
YEH T 1] 46 B AR IR ], MR TRRER SR T B L TE & 29.45% , 1k A 2 3 BH A L 80 Ui
R SFh T BE 1] 7 LT % 48.80% , Ik TRESE I TRIBSGEE ], VAT 5, BT DX B 77 Ui A 40 2% B 231 A8 Ak
W, e R(E HBUE 2, ik 938.00 T AN/, J2 & Z iR 7.5 £i5, BIUE TG TREEH

MNEE A AR AE R |, B TS B 8K TR ) 4 B i 3 K (38 2) o R T M 2R V] i duk i
AR, R 30.01 J7 A4/ L, HR A Tk i R s i T 280 B T X s S AR O W L K 452.03 JTAY/L, Hik
SRR P RRE B R T 2T e ek, 0 P DX T RN T 52 A% W BT AR R M R A ek
LA Wy R - B TS B A 0 XA 0 A SIS T L0 T 7B B 080 X R e

R2 TRRERSEZFFENTFHEESR

Table 2 Phytoplankton average density table between different scales

Filsk TFU# %Y Phytoplankton/ ( J1/1>/L) SR
Watershed W] BREEN] RESETT O BBEIT O WEETT &R #EET mE Total density/ ( J14~/L)
LA 8.65 5.30 11.18 30.01 0.23 2.18 0.42 0.06 58.03
B 209.47 18.99 30.21 88.75 3.17 4.07 0.93 0.11 355.69
B BH 452.03 33.81 57.53 109.58 4.51 6.45 2.82 0.21 666.91
3 itig

31 C.Si TR A

ol R T A 1L AT T H R T A 1 307 13 152 A0 7K S B A L 1 5, 0 K, o2k
207 MR S T CY i R, TR ARSI IX DSi VI i I T AT A
T AL, HR DR Tl 2 VR A U T 3 S AT AL 2 e e K B DSit™) B B DS 19
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Fig.4 Phytoplankton community composition
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FEF R i, - AR B 5 AR, WO VL DSi Ve B O e 11 78 BH I b X DS Ve B I 1K

W52 XA DTC EZE L) DIC T AUAFAE, DIC 1 5 ik 3l 7 5 Tl B R +h 8 Hh G DA 060 P o ] 5=
IR ER 1 7 Ak 3R 2 bR | L AR IA0 14 ¢ R 0 10 s e i 22 7 221 {ELBE B 38 b IX Kk 39 (B2 K
Z) DIC ¥R BE AR T Atk 9] (422 ), 35 AT AR5 I CORI B 8 e Sl sk R 2™ ) AR AR X 8555 s @ B Bk SR

BE L CO AT B SUITHR (HCOS 500, +H,0) Bk F 7 i M e o W1 s BB JBK T A,
KA ik e TR K H Y DIC VR B (W3R 3) s AR i A8, /K 5T 8885 780 O, B n 1 K
i) DIC ¥,

FENIE DOC W 3 15 T A I, B Vv B 28 v v L0, s o Pt 4 1) J R mT BB AE T B & I
S R 7K SR AR T2 Sy 28 R AR AR, A B St in o e A SN, 38 7 3 ok A T o
Tl el S dE A LB AT, FEFE MUK AR 2 b IX B R R 2, Bl T K iRt A ) 0 AR K
M7 K DOC, ffif5i% X 38 DOC Wk B2 T i, HFFHIETRBEUE I E TSI AL (P6) DOC R B b I T-1%
VIR, W RE Rt TR X, f T K AR AR s TS | KR KA ML i ] I P 2 R
PR, 10T 151 8 7K P 358 0 = 6T 18 A WL IO 3 5 i A 0 1 9 A6 S, n sl A ML S 1 e A, o 4 75 7K b iy
DOC B W g0 — B o, Tt PR A v B4 A 7 A T R LA, 308 kot 3 PH I W X AT 40 X L
B, RIS 1B X I (P1—P5 (P15) 734 DOC R 6.10 mg/L, (5 T %8 BH WA I X F-447KF- 5.81 mg/L, iX
LA A ZE—2, [RIHES FH I X K A i DOC 5543 50580 B S AR 2 (HA ) Y sk #4 PR B T 380 BH 18 18 X =
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Table 3 Runoff in various scales in different periods

I B 381 TR Atk bRz LRl Fe it it
Watershed Time Runoff/m* Percentage/ % Watershed Time Runoff/m? Percentage/ %
EIRE HE 5.0x10* 49.3 BT 2% 2.7x10'"° 34.9
kg 1.5x102 0.1* B 1.1x10'° 14.9
EOon) HE 2.3x107 44.7
kg 1.7x107 32.4

s AR U SRIPURE IR LT T, X A2 0 Ak S i K

3.2 C.Si XTRUHH 5> A REAE I 52

X HEAE YN B M € Si 280 4T Pearson A/ HT 45 SR UL 4, fH 3% 4 nT A1, ZRAT IR i 38 DSi  DTC .
DOC Bttt 34 5 17 WAE Y JC W 3 A G OCR , HA RS S DIC FA4E i E IEA G K R (P<0.05) . BRI E
VEFHZSBEAR CO, K P M B | [R) I HE Bl 7K A % A CO, M, 1B iy TR e 2K A rb B 37 s - AR
KPR N P B FEHIRXT T AL, DIC ARG TS 2 2 B BRI B G 0 K A= ) — A B3 v A S [ 8 288, % G L
B TR AR AR B DR A AR IR 0T ZRAT Tk A Rk S DIC Mk B 0 35 ARG, DA JCHLAR 1T B I 124 I dek e 35 ol
FEO) 2 BRI N 7, HAESEXS DIC Wk B AR (L B fUs SRV I S bR e RE B RN &2 9 34 55 DSi 24 d 35 47 AH G
(P<0.01) (HAEFBPHBIMIX , =& 5 DSi MM R IR FEAR =05k . X T RB UL BB VLIRS DSi X VR A P
RIS A 5 2 A (B 25 30 30RO (9 K, 317 480 BHISI I X DSi % I it A 400 1) B skl 4/ FH R AR
NP 28 SR ER X PRI AE Y B RS TF A B0 7 ST 30 S 380 30 90 X P | S R 4 e Y SRR B L R OE
FHOG, B = A K & B b R IEFE K b DSi A A S 454, RIS DOC, BREE B R E MY K, =%
SRR AE LU AR DG PERE AR, [RIT E78E 5 DOC AYAH SC:F 57 35 st DA 0N T 156 I 956 11 380 B 3900 00 DX e A v v
A A, 7 PSR I, 5 v S H 5 DOC £ 3 TR 56 (P<0.05) , B DOC X s 8 A9 A4 K B A
— 5B BIAMIAE FH |, Crab 258 AR 1) KRGS0 AT HLAR T LASE 12 01 28 7K 440 S5 55 400 2 A1) A K Ol 3 31 [ AR K AR R
WY H B 5 T/INAR S 28 R TSk A 0 55 932 8 V0 S 0 W 1 1 AR AR 8 A MBS i 008 42 1 PR Vi A 40 1
A, DOC YR BERYTH i PR HE T SR il i AR 4K, 1T 5 0 3 A5 B 2858 oK A b 1 Ui B TR, A T KA
HR R ) AR A R A i TR BE S K AR R R AR T AN

TEKMA S B TR b BB R pH KR TE— AR 1T iR B XS G2, DA e AF 0 T i v 228 BB 2 e K
B =ANTTCHEBED] VB8] REBET]) 5 C St &S BOOKIK pH HETAHCHE 38T (R 5) , K IES Pk pH 5
DIC 4% 2 IEAHSC (P<0.01) ,pH 5% B W SR o FIRE S 25 S A Bl 3% £70RH 5C (P<0.01) | Tfii DIC 5771
FEYIRETE Z A0 JC 3 A DG . MK AR ) DIC ¥R JE & AR AR fR IS, 25 (i 1R 5k 4 i & A= 745 Ak T 52 7K (R 11
pH, 7K DIC fFA 5 & 4 . CO,+H,0>H,CO,<>HCO; +H" «>CO% +2H" , pH {5l HCO; .CO% [H] A& R FER
7 :pH=10.33-1g[ HCO; /[ CO3 ], KA A CO, il 1t KA FR P S iE A KR (15 7K 1A BB 65 1 fiff B8 22 (1)
CO, , DIC ¥ B Bk BTt S A8 3 BRER SR 4 8 & AR 78 Ak, COS R BE A, HCO, e BE 84 ™ (LBt 2 i
KA VE R T, HCOS A1 CO,BEIMFE, COT 1 DIC H i & e BT i pH 5 DIC ¥ JE R FTF, K
PR pH 322 AT 5 RO PR AR 7 A S M, — T T2 A8 PS5 (Y R B | Ao 8 2 e B 38 2 WP PR A 4 7
A SR 5 ) — T2 B T B PR 8 - 1 2R 40 B AR [ 25 e HILBR 43 i 6 RO g e A K1) AR So Kk Ik
pH 5 7RUAAR Y A K S 3 DU O (P<0.01) |, 45 T 25 SR 450 7 30 B A A 2 485 SR AE AR R, LD R — Ty Tl
AT RESE AR X pH A8 W Vi LA R] , A0 VR Wi B e AE pH A 6.0—7.0 B A= 4 fe bt | 40URE i o8 A B AR A
pH Ry 8.2 247 RIRI A BE AR A B HARGE pH Z 17, ¥ 2532 A8 pH AIFRH . 55— 5, pH FH flif3 7k
R R T TR CO, & s AR, pH 355 9.0 BF, KA Y CO, JL-F A2 AR S5 1Y CO, M4 L, i
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T ) TR SOK H AR €O, TR, REREFE f pH R IE# A K AYBESIEXT HCO, MR ISCR F Al 485 3R, — i
IR, BT CO, BRI RE A L FOR B 28 0, I, 35 pH & 5 51 R 5 B 23AT  BF PRSI K DIC F-1y
WeRE A (7.83+1.95) mg/L, & FIRUFAHYI A VER K (8 3.38 mg/L"*7 | U A 76 6 FHISTR 38 DIC kB ot I i b
Yy A KA R BR A, A H AT RESE A 5% K AR pHL{FL [B] 425 ) V7 W AT 0 R V5 254

o7 38 e A TR TS K I SR B SRR | A A T X R S A 3 SR A, DTl /380 BH 38 3 7
B (A3 A, MARAS I BB K AR & B Rt ss . 78 N P BRI 7 R A5 0F T, € Si n] REJR % K 14
EERMECEEMN—IF,

]

R4 ZFHEEYEES C.Si S#E A Pearson 15X R

Table 4 Pearson correlation coefficient between phytoplankton density and C and Si parameters

Wik VY REI
Wa(ilebrsjiled Ph{jtfsimitjon Dsi bre bIc boc ﬁ’}}Ié‘:/ Si
BAm] W n.s. n.s. n.s. n.s. n.s.
(S5 n.s. n.s. n.s. n.s. n.s.
i n.s. n.s. 0.762 " n.s. n.s.
2%79% n.s. n.s. n.s. n.s. n.s.
Eﬁ?ﬁé‘ n.s. n.s. n.s. n.s. n.s.
e n.s. n.s. n.s. n.s. n.s.
L33 n.s. n.s. n.s. n.s. n.s.
T T n.s. n.s. n.s. n.s. n.s.
L T n.s. n.s. n.s. -0.352* n.s.
(584 -0.586** n.s. -0.371* n.s. 0.584**
FE#E -0.433"" n.s. n.s. n.s. 0.474 **
ﬁ{;"é‘ n.s. n.s. n.s. n.s. n.s.
H 35 n.s. -0.336"* n.s. -0.456 " n.s.
e -0.487** n.s. -0.349* n.s. 0.443**
%Rﬁ n.s. n.s. n.s. n.s. n.s.
jﬂ:?ﬁé n.s. n.s. n.s. n.s. n.s.
aER] it n.s. n.s. n.s. -0.363" n.s.
(584 -0.313" n.s. n.s. n.s. 0.411**
T -0.300" n.s. ns. ns. 0.295*
L n.s. n.s. n.s. n.s. n.s.
FH g n.s. n.s. n.s. n.s. n.s.
= n.s. n.s. n.s. n.s. 0.337°
%%75& n.s. n.s. n.s. n.s. n.s.
g n.s. n.s. n.s. n.s. n.s.

% % P<0.01, * P<0.05;“n.s.” , TG ML

%5 pHEE C.Si SRS FHEEYE A Pearson 18X RE]

Table 5 Pearson correlation coefficient between pH and C.Si parameters and some phytoplankton

fatw ol DSi DIC DIC DOC ﬁi)‘%wﬁivtt v s ' , i3 , 23 Ei?;é
Index C/Si The total density  Cyanophyta Chlorophyta Bacillariophyta
pH 1.000

DSi n.s. 1.000

DTC 0.215* n.s. 1.000

DIC 0.238**  0.265"* 0.834**  1.000

DOC n.s. -0.408**  0.789**  0.334**  1.000

Tk L 0.193*  -0.670**  0.641"* 0.446**  0.608 ** 1.000

B -0.368 ** n.s. n.s. n.s. n.s. n.s. 1.000

i -0.336 ** n.s. n.s. n.s. -0.238* n.s. 0.971 ** 1.000

23] -0.324"  ns. n.s. n.s. n.s. n.s. 0.633 " 0.456 " 1.000

Tk -0.256* -0.358**  ns. ns. n.s. 0.343 ** 0.681 ** 0.575** 0.601 ** 1.000

# % P<0.01, * P<0.05;“n.s.” , LR EH M
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HPPHMIR IR C \Si ¥k B St it L 52 B s () AR A . iR ORI 460 FH T DX DS e J32 I 25 M1 T 2R A7 i) i 4
FIERVLHI, 11 DTC F1 DOC ¥ EEARAF AR Bz . B il LU Bl 4R B A9 R SR 2 IS R s bRyt 3, o
TE BRI B 03890 DX, 2R 78 S T80 T e e L 2 S RE R A0, P S ) e ik L B S s T AR AR I 7 D A ) 2 A O el e
AR T BAT 384 0, JFG b 280 B 0980 D3 i A Ay s R AT I R 11 A, =18 666.91 J7 4~/ L, ARGE A &
FRITIPEH 9 W AL Wy~ bl ™ R BH 1 X SR BB 5 SR A 3, T80 XA 25 B8 KK A5 e IR 75 22
Mo C S XA A R 2 00 B 2 8 AR A T AR AL | ZRATT ] Sl T AL ) o A1 2 B2 ST
HLAESENS DIC e B2 A foe SRS s R AR VLRI, ik LAy 52 WE 2 AL 00 0 A1 #) 2  IR 75 T E A FHI S e
TEITFAAL) 23 A1 B S R U5 M (4 32 2 D] 1 T B AL O NP A AR FROT A FEBH A B DOC Rl d i
e 5 3 A0 TR A0 A AR K AR B8 A= DIC AN 2 PRI R A A A BRI PR DR 1, B RT S S me /K AR pH {EL )45
Wi P A A P 2 A
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