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Effects of different substrates on parameters of chlorophyll a fluorescence
induction Kkinetics and net photosynthesis rate of Ottelia acuminata ( Gagnep.)

Dandy

LI Yang, PAN Min, HE Feng, SONG Renbin, DU Jinsong *
Kunming Institute of Ecology for Dianchi Lake, Kunming 650228, China

Abstract; Ottelia acuminata ( Gagnep.) Dandy is a submerged plant that is sensitive to the eutrophication of its habitat.
However, some researchers argue that 0. acuminata has a purification effect on eutrophic waters. Until the 1960s, O.
acuminata was the dominant species in Dianchi Lake, but it gradually disappeared beginning in the 1970s and is now

extirpated. Recently, there has been progress regarding its restoration. However, there is controversy concerning the direct
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utilization of eutrophic lake sediment as the substrate for replanting 0. acuminata versus the improvement of eutrophic lake
sediment by adding soil with low nutrient content. According to analysis the parameters of chlorophyll a fluorescence
induction kinetics, the net photosynthesis rate, the leaf number and leaf length of O. acuminata on the different substrates,
the result shows that the photosynthetic capacity of O. acuminata planted in Dianchi Lake sediment and Er’hai Lake
sediment was greater on day 40 than when planted in the other sediments. Further, the net rate of photosynthesis of O.
acuminata planted in the red soil was 63.6% of that observed upon planting in the Er'hai Lake sediment, and the maximum
fluorescence and variable fluorescence decreased 52.5% and 58.8% , respectively. The electron transport flux per reaction
center of 0. acuminata planted in the red soil was 59.7% that of when it was in Er'hai Lake sediment, the maximum
photochemical efficiency of PSII, density of reaction centers, and the performance index on absorption basis were lower than
in the other samples. However, the dissipated energy flux per reaction center was 2.48 times that of the plants in the Er'Hai
Lake sediment. These results indicate that O. acuminata planted in the red soil exhibited weaker performance and weaker
photosynthetic capacity. By day 80, the photosynthetic indices of the samples had changed. The photosynthetic capacity of
0. acuminata in the red soil increased substantially, and the net photosynthesis rate and absorption —based performance
index also exhibited similar changes. There was no difference between plants in the red soil and those in the Er'hai Lake
sediment. Although the photosynthetic capacity of O. acuminata in the red soil had recovered by day 80, leaf length was
dramatically shorter than the plants in the other groups. At the same time, the photosynthetic capacity of 0. acuminata
planted in sand of Lake dramatically declined, while others increased, and the net photosynthesic rate was lower than in the
other groups. The density of the reaction centers also declined observably. Combined with the physicochemical properties of
the different substrates, the acidity of the red soil is potentially what led to the initial low photosynthetic capacity of O.
acuminata. The acidic soil in an anaerobic environment would increase the soil pH in the later stage and hence facilitate the
recovery of the photosynthetic capacity to a normal state. However, leaf length had not increased by day 80, which indicates
that it was affected by the accumulation of photosynthetic product. The decline of the photosynthetic capacity of O.
acuminata in sand of Lake is likely attributable to exhaustion of nutrients in the water. Therefore, we conclude that the
direct utilization of eutrophic lake sediment as a substrate is an efficient method for the restoration of O. acuminata.

Additionally, lake sediment nutrients will not limit the growth of 0. acuminata, while the acidic red soil will.

Key Words: Ottelia acuminata; Different substrate; Chlorophyll a fluorescence induction kinetics parameters; Net

photosynthesis rate
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TS« 4 31 AR VL b ] 0 SR AN (] 1) 398 VD DA R R YR g o v 356 b P %) P DR AMCA RIS o, JEC Jo 2 781 4331
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R (P o ) o K BTR 4R S U 2 42 8% (Total Phosphorus ) | 4% % ( Total Nitrogen ) | 47 #L )5
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Table 1 The physical and chemical properties of different substrates planted with O. acuminate

sl 2 (g/kg) 2R (g/ke) AL %

Type of substrate Total Phosphorus Total Nitrogen Organic Matter pH
AR 0.163 0.581 10.8 5.9
g 0.145 2.64 8.72 7.21
s 0.084 0.28 0.58 7.62
TR 1.33 3.84 17.5 8.1
Hit 1.75 1.63 17.9 7.83
PR e 1.93 3.19 28.1 7.68

1.2 Kk
1.2.1 V3RAEFE

RN [0 2 B S BUBCE A A G 5 AR AE A AR 13em, SR 5 B 384220 1 v S AE AL 7E 3R
JUR ST Y R TR T SR A AT AR S A 4 22 5 DA ORI AR ORS00, [A]— B S R 5T b AT 1) ¥ = 4k
[ UL 3% 2 s PR 4 Fe e S = 3 B 1 0 S A R 0V FHEETE B K I K AL AR EE S 120em A B 36T, 3%
T L D JE) R )23 P €00 38 B O T4 5 3 IR B AR K R B> B G T T A [ B b b ) VS4B A — 2
G EITIA 6 #h, HRE 6 DBEISET , BEIGHT B E AR R — M S, DUORUESN A IR S5 iy — Bk, BT
PR 7K e TR 3t B () 7K I 3000 H 38 I 4ok 38 A 2 B 5 R 1 3 AT B HL A A P DB A
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Table 2 The mass of O. acuminate planted in different substrates

FARE S juze W TR Hit RV
Red soil Sandy soil Sand of lake Sediment of Er’hai Clay Sediment of Dianchi
1 0.061 0.064 0.061 0.061 0.052 0.063
2 0.061 0.059 0.05 0.051 0.061 0.053
3 0.056 0.053 0.06 0.056 0.062 0.057
4 0.058 0.055 0.052 0.054 0.054 0.056
5 0.058 0.053 0.053 0.063 0.058 0.051
6 0.064 0.062 0.064 0.064 0.054 0.052
Mean+SD 0.060+0.003 a 0.058+0.005 a 0.057+0.005 a 0.058+0.005 a 0.057+0.004 a 0.055+0.004 a

FHBAE AN ke, FRABAE U I AR MEZE " 8 3 /NG FRIAR R FoR B 1] 22 5728 2.3 (P<0.05)
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1.2.3  IERAESII AR AR

TE 40 KB SREE Z FAE KR AR I I 2 1Y 5 ANEL H TR SR AEHEA T 5256, i i e BRI DU) Ay 4 A A W 326
S, AN R 1) it A R TR AR A3 DU R I 30 9y A T S5 VSRR S A it SR AR S5 UPE 4% FL AR IC i R
B BRI AGE FEVE K RE G R OK 80 RI, RIAE LB Z B 1Y 5 MG H A S AE R T 55 5
1.2.4 IRADCE MR

AL SRR S BTS00, S i F I I 0 9 WS B 20min, 225 J Handy PEA PRI
(Hansatech , UK) Ml AN [ BT S AY |3 46 I Fr (9 2% R 905 R 8 1 22 i 2 B2 R 98 248 ; Handy
PEA AR FIK vh56i e 4 3000pmmol m™ s~ AEANASIR]E BT A A I il e 5 Ik,

2 R 56 52 50 M 5 45 3R 5 B LI AL R 4. 84em® (I S AL -, A A Chlorolab2 Y AH %M %E R 4t
( Hansatech , UK) Jll 52 HOE AR 76 AR H LA 10ml (3 EE A 0. 1mol/L 1) NaHCO, i R 3R Lk IR ; s
BE R 1000pmol m™ 7' BRI EAME Y R E 5 1R,
1.3 Bdlasbpe

AL o8t o i KRG G He A E +h51fE 22 (Mean+SD) RIK

AR EAR R AR (0 ek R R R CO, MR %

-4 R i G 3 12 I BRI Strasser 1Y O-J-1-P test B9 B A PS50 0,

Wi R Excel F1 SPSS13 AT G0 Hr . ZHEAR[A] 1 LU BRI B IH 32 07 22 73 M7 ( One-way ANOVA) J
Duncan 5 Scheffe £ & 45 ( P<0.05) .

2 HREHS

2.1 A[RJRBOW AL Fr ot & 3 AR 1 520

ST R SR A& E N IESRAE I A (65 R 22 5 SR (AR I AR B A4 F AN [ ) Rl AR g
], EERAL OGS AR BRI 22 5 (UL 1) o FAE 40 KIEESEAE OG5 SR BT 700 R R B IS
U b Pl A AR T A e, EL S 5080 9] 22 5 AN 0 3 5 T 210 b AL A SiEAE 6 3 ORI AR, AU
RIS AT SEAER) 63.6 %, “HFPAHHEESEAE 80 I, £1 S 1t w0 IS8 b AL ) ¥ SR AL 10 1O
PR, TAEIVD b AR A AR OG5 8 R AL R A, 0RO R V8 _b MR SEAE 0L & R 1L
TEBIVD LA IR AL 00 505 51.5 %M1 43.3 %, I RIHERS [oRFE  FERHE 40 S , 2038 1 A AR i)
SR AEHO LG BERLE TG B BT R, H 2 1 80 R, HOGE 3 AR Sy fi vy 5 SOWLIBI VD b A 14 165
AL, I 40 KA, Hagot 5 AR L 5 IR JE A9 — B0, (B RR A 80 K I Hug a3 i AR R M 21 1
AES T P At JER T I TR AL 14 ¥ SR AR A8 1 SR AT I N o DRIk T LA S JER OO PR SiE AL A i e R
H—ERIE,
2.2 ARJEFOHEESEAEM | 2 3R 9SS BANTE RESR KL =2

HPIRRIER DO Fo IAWLAYRZIE R SE I (PS 11 ) B S et 2T T A 9567 4 5 B KUt Fm M
e PS I BTy S Bz Hh Ly 28 S AT IR B 561 5 A2 5EE Fo Jeie 7 PS ILEHIHL 13248 Q B30 J5U1 B ; Fo/ Fm 403
PS iR OBAL #4177 &k RE S PS 1 i N BDGRER i s PL, AR IEREIE R, LU Fo/Fm GRS 4F 1Y
D SEROR - 7/bIegiIRNE Al R

MERAEMHE 40 KI5, AN FR B RAE R M2 X DO SR T ARSI (R 3) . HLRE LAY
SAEVIIRDEE Fo 35 5 TR U LA AT AE R - B ARRE A ISR AE R BT IR DO Fo f/y, HARRR R L
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Fig.1 Effects of different substrate on net photosynthetic rate of O. acuminate at 40-day and 80-day
JEl /NG SRR S R 2R R B 25 R A5 35 (P<0.05) 5 THE AR RIS , bR R E R e

FRAE 1AL TR R D Fo ST IRUE LA AT SEAE T 3 25 5 . 2138 L RIAE I TR SR AL I B KD Fm
IR 5E Fo OIS U8 bR A TR SR AL 2 BIMIG 52.5 %1 58.8 %, H. 22 5 .35 5 17 JEL Wt JEE U8 b A 0 o 3¢
eI KD Fm FIRT 22550 Fo S IRTE LA G20 22 A 2 bt 25 pS 1T &K
A 2E T (Fo/Fm) W3R BT TR A S AE B I5AIC, FEPER e L A A TR SR AR IR T 13.3 %, Hofth
JEE I L T SR AL Z [ 25 578 B8 s PERBR B (Pl ) FRERME PS TG A S5 BERRSZ 3 T R Kt

E MEREFREL( P, ) WRBL T 5 Fo/Fm RFERIRLAEL, HAUH L2255 T, RIOLIHE A AW S8 A
JEAREIBAR, 1ESAERIAE 80 KJF , AN R X AL 1 4k DO ESHO™ A T R RIE I 2 4h % Ak
BRI SR 40 KRR S KA T2 (R 4) . BURERTRR R SR AE 4986 S B0 v T i it =%
AEB AR, T 2138 b R (4T S A6 A 45 0 S 80 5 TR EC U8 b FRe Vi 32 46 =22 ) 2 TG I Wk 22 5 5 AP B4R B0k
F TR Ve bR ey, = TR VR RSt 46.3 %, FWFL 80 K, 414 b 1 se 46
MR A e A IR T ARV 6 A RE S AR LRI
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Table 3 Effects of different substrate on Chlorophyll Fluorescence parameters and perFormance indexes of O. acuminate at 40-day

o Wi 1 R Bit: AT
Red soil Sandy soil Sand of lake Sediment of Er’hai Clay Sediment of Dianchi
Fo 199.5+47.4 b 202.0+339b 226.0+29.7 b 238.5+12.0b 184.7+£9.1 a 259.0£31.1¢
Fm 766.5£26.2 a 1197.0+ 1.4 b 1405.0 £ 259.8 be ~ 1615.0+33.9 ¢ 1168.0 = 62.00 b 1306.5 = 113.8 be
Fv 567.0+73.5a 995+£32.5b 1179 £230.5 be  1376.5+219 ¢ 983.3+53.0b 1047.5+82.7b
Fv/Fm 0.739 £ 0.071a 0.831 +0.028 b 0.838 £ 0.01 b 0.852 +0.004 b 0.842 = 0.001 b 0.802 = 0.007 b
PI s 0.25+£0.21 a 1.32+0.32 b 1.0+0.17 b 1.47+0.01 b 1.18£0.13 b 1.28 +0.56 b

B N AR E S /NG P RE YRR R BUE 22 R 2 77 23 (P<0.05)

R4 HE 80 REARRFAMIERIEM R RS HME IR R

Table 4 Effects of different substrate on Chlorophyll Fluorescence parameters and perFormance indexes of O. acuminate at 80-day

FARE i Wi TR it R
Red soil Sandy soil Sand of lake Sediment of Er’hai Clay Sediment of Dianchi
Fo 215.7+27.3b 215.6 £ 15.0b 157.7 + 26.2a 226.7 £ 29.5b 183.6 + 19.3a 215.0+37.7b
Fm 1396.6 + 215.1b 1377.8 + 143.2b 867.9 + 196.0a 1396.1 + 188.5b 1182.7 + 134.7b 1352.9 +279.1b
Fv 1180.9 + 189.5b 1162.1 + 132.0b 710.1 + 170.5a 1169.4 + 161.3b 999.1 + 115.9b 1137.9 + 242.5b
Fv/Fm 0.845 + 0.008b 0.843 + 0.010b 0.817 £ 0.012a 0.837 + 0.008b 0.845 + 0.004b 0.840 + 0.007b
Pl ps 1.30 + 0.24b 1.43 = 0.32bc 0.78 £ 0.15a 1.21+0.21b 1.72 £ 0.31cd 1.77 + 0.53d

2.3 AERFOS AL 1 PS TR G BB B 8l U PR S A 3
IS AT R BT S B R 2 R DO S ECRPERESE 822 575, O 1 AN ) IS BOR S A0 & A 2
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AR XHERERIW F AL RFE LRI ABS/RC 2 33t SO Ho s W G BE s Dlo/ RC AR BT I
I ORI BE SR 5 TRo/RC AR IALL SR AR A9 T T3 I Q A RERE ; Ero/RC AUSR B S T AL ifi 3R )
T A I RE i s RC/ CSo ARG AL IR P I M SR Lo Ry B 2020

FHE 40 K5 , AN R B L AR A4 e AR i R BA7 S 0 OB BE (ABS/RC) 25 53 AN R AL £ 5 AL
JEEJE LAY SAE Z ] 22 5 2, (ELJR 2T BRI AR A TSR AE I 1 i B2 SR Hh D AR B BE FE ( DIo/RC) %5
2,0 S I RS Ve ANEL M S UL AR ARIRESAE Y 2.48 A5 A 1.55 4%, HALHE bR A S48 i i b B B
HLO AR BT T IE I Q , FURE R (TRo/RC) Wt {3y T H AR o _L b AE A3 AE  (ELJ SO Lol AR B9 T Pl
3B I RE i (Ero/ RC) ARAR AU A TR JIC Y MIECIHL IR U8 bR SRAERY 59.7 %M1 43.7 % ,RWILIHE bR it
SAEH Fr I B G RE I T R T AR Y RE R AR T AR AR TR AE  (FUR AR LR RS A, AHAE
TR R 1 S 07 0 Y 58 J8E (RC/ CSo ) B 51 21838 B AR AT = A8 ) B o 80 B 35 IR (3R 5) .

F5 iE 40 REARKRIEREMNF PST KEFOEEREEEESHAZM

Table 5 Effects of different substrate on the energy fluxes per reaction centre of O. acuminate at 40-day

L e W I Fit LI

Red soil Sandy soil Sand of lake Sediment of Er’hai Clay Sediment of Dianchi
ABS/RC 3.33+£045 a 2.79 £0.13 ab 2.60 + 0.068 ab 2.42+0.07 a 2.58 £0.13 ab 2.88+0.02b
Dlo/RC 0.887 + 0.353b 0.473+£0.1 a 0.422 +0.0327 a 0.358 £ 0.021 a 0.407 £ 0.018 a 0.571+£0.023 a
TRo/RC 2.44 +0.10¢ 2.32 £ 0.03be 2.18 £ 0.05 ab 2.07 £ 0.05a 2.17 £ 0.11ab 2.31 + 0.00bc
Eto/RC 0.47+0.16 a 0.981 + 0.013 be 0.726 + 0.0398 b 0.787 £ 0.047 b 0.782+0.011 b 1.076 + 0.282¢
RC/CSo 59.5+6.2 a 72.1+8.8 ab 87.0 £ 13.09 be 984+22c¢ 71.8+3.2 ab 89.8 £ 10.1 be

Pk 80 K , AN LS AL A PS ISR 0 RE 8 U 8l LU PE S B0 T 40 RGN A2 4 1
A(FK 6) o FEWIVD L AOTESEAL I Fr B BAAL Sz L AR O B IR ) DG RE (ABS/RC) FILEAL S W AR FE TR RE
(Dlo/RC) 470 v T HAMR BT L ORI RO AE , HAli AR B0 0 T8 I Q, BB (TRo/RC) R T 71514 Y
AEHE (Eto/RC) 5 HAWNE BT AV AT SRAE 22 57 AN, (EL SRS TET AR 0 1 S oz O i 0 38 BRI, S5 LRl i
2L L RIERAEA SRS IR Ye LS R Z A1 25 S AN 3% . R WIANAE 80 K5, 7R V0 LA Y e 46
O RE S REAR , TZLHE L YIS AL A BE A T Tt

F 6 FiE 80 RIGAE KR ERIEM F PSI KO AEER BN L EESHARm

Table 6 Effects of different substrate on the energy fluxes per reaction centre of O. acuminate at 80-day

ARz iR ikay TR Kt LN
Red soil Sandy soil Sand of lake Sediment of Er'hai Clay Sediment of Dianchi
ABS/RC 2.33£0.23b 2.26 +0.15b 2.54 +0.15¢ 2.29 £ 0.25b 2.00 + 0.23a 2.00 + 0.01a
Dlo/RC 0.361 + 0.030b 0.355 £ 0.028b 0.465 + 0.025¢ 0.372 + 0.044b 0.311 £ 0.033a 0.320 + 0.022a
TRo/RC 1.97+0.20 b 1.91+0.13 b 2.07+£0.15b 1.91+0.21 b 1.69+0.19 a 1.68 £ 0.08 a
Eto/RC 0.693 + 0.048a 0.707 £+ 0.083a 0.633 + 0.084a 0.658 + 0.051a 0.645 + 0.050a 0.664 + 0.084a
RC/CSo 93.0 £ 11.9b 95.4 + 2.7bc 62.0 + 7.8a 99.4 + 10.6bc 92.1+7.6b 107.7 £ 20.7¢

2.4 A[A)EFOHESEAE T A8 S R R AR R

L) A Wy 1) 22 S R R AR D S SR BRI R 7 (8 — AR, 2O B AR B AR AR, e R s Wi A i
AIFR B, 7E 40 FAN 80 K [R] AL WL AN R JE Jot _L- ¥ AE ey M e A 4 B ] A& B, AN TR oL TSR AR 19
R B AE 40 X 80 KM R K JC R 3 P 22 57 | (HUR M A IR BE A i 22 5t 1L iR T AL PV SR AE A
40 KA 80 KA A HL I 1 BE B T AR L AR B TSI AL | T 7R £ 88 B R AR RS AE Y I B2 AE 40
FAN 80 KM Py T HAB R ot AR A ESRAE ORI AT SEAE Y i 1 B LR AT B Rh AL A TS5 4

http ; //www.ecologica.cn



8 1 B A AR BN ESEAE M 2 R VOUTE = 8 12 2 B & R B 2 7

TE 40 KA1 80 KAF43JH& 3.61cm Fll 4.52em (3 7) , FEHHLLIE I FhoAR ()06 S AL o | A K 32 I 203 () 52
1M EL AT 68 Fi T A6 A1 F 32 2090 I S 205 3L 4 B 2 1 A RS L iR AE

R7 iE 40 X80 REARRIERMEFREMFHERMFKENZN
Table 7 Effects of different substrate on the leaf number and leaf length of O. acuminate at 40-day and 80-day

i %4 /leaf number W F K/ leaf length/cm

40 K/40-day 80 K/80-day 40 K/40-day 80 K/80-day
2173 Red soil 9.6+1.3 a 11.0£2.0 a 20.89+5.87 b 22.20+4.14 ¢
YPYE Sandy soil 9.5+1.8 a 12.321.4 a 22.12+5.80 ab 24.58+3.67 b
7> Sand of lake 9.5+2.1 a 12.7¢1.0 a 22.68+6.37 ab 24.61+3.09 b
THEEJE Sediment of Er'hai 9.7+3.8 a 14.3£3.6 a 21.72+6.22 ab 24.79+3.78 b
Hi+ Clay 9.5£1.9 a 11.2+2.3 a 21.25+6.41 ab 23.77+3.77 b
JEIJEE U Sediment of Dianchi 9.2+1.3 a 13.7+2.5 a 24.50+6.31 a 26.72+3.91 a

3 FwErig

ABIFFE G LR BEA TR R OO SEAE A (RS2, K AN TR O TR AE I i DL B RE A A
[RIBIRANE B AR UL, FIEE 40 KA , L0998 B35 B AR T SAE M 7 50L& RE 1, MR 80 K A5 , 41
BERFIRAE M A O RE AT W A2, SR 80 V0 b TSR AE G5 RE T 35 1 e (FUR 208 1 A AR A
AL R T RTIVDE A RE T 32 B AR 5 e i A B b A2 i — BLfrE,

MHE 40 KJm , R IR LB A DL S S80S ER IR Ve _EAME R G RE I (323,36 5) .
LTS RRAE T OG5 RE T 52 M) 2 AR vh 7 RE s FE R B IR T v 73 R RE Bl | R
B BT T R T R S P e (36 3,38 5) s A5 A R HER BB PR BOAT R (3R 1) 2086 pH (R E, £
A5 BRI 57 2 I BRI AR LA 5% 1 9 52 7 00 B 3 B (RC/CSo ) B A E 36 pHL EL A AR T S35 sl /07 4x
S b MR A TR AR P T RS TR P R PO AR RO AR DRI 2P T f A P RE R AT, R
iob At A FE HICHE 10 22 O RE R AE AP OGS DU 212 o 5B D5V P FL 72 1 e I 208 30 AR B oA ) T 7R
R, e AR ] BB T > pH B 22 (ApH) R 322  fEX MR BEZZ 9IRSl |, B T3 ad 26
PEVRISORE ATP A W& A= BERR IR AT (ATP) #E—2BIRBRIF L, ABF 5T LT HE Y pH A 5.9,
T RE P ELLIE RSN Py (S AR ) B AN R S AT Y pH BB B (ApH ) I8/ )N FETITS TS ATP 5 5 1) ATP
Bl Y ATP sl D 5 B AR 3-SR TR (3-PGA ) JE L 3B H M (GPA) I WAL I KE-1,5
ZWEIR (RuBP) (Y FEA U0 TR B OAR i Py pH BRI 23 5 30 PQH, 114 S0 Ak R 2 FAIR , S (0 75 v 7 188 2%
(LS TR IR ALBUR BERY AL F IR I (NPQ) 1) FEAS T 5 v 32 B BE S RE T 39 00 5 [+ Fof 56 I 0 452
(RS 2 TR S U R R B 14 pH I REARITTRREAIR T PRI SEAEE LTS AP 40 K, phy T414 pH
R T RE S RRARIESRAE T B & RE T, RIS 1 T 5 B8 ) RO PEIR IR S B0 A KREZ R4

MHE 80 K, LLHEXT g AL RE T RSN EEA T R | 1A V0 L AR RIS AE D A RE T iR, WF9ER
L3R pH — BCBECE 7K o3 B RSN T T, BRAE LK TR A NI 0 38 SR PR B R Bk i 2 Bk
MRS ECH pH T Y 3 pH T T, I ER M0 AT RENS R, A L0 RIS AR S
VYR AE M R U LA AT AE Z R 22 5 AN (3 4) o WD AR SEAE I 8 B2 S 7 O WA
JGRE(ABS/RC) AL HLAFE LG RE R ( DIo/ RC) Wik 5 T AR 5t L AR AL, H A ds bn 5 AR
T L2 AN K (R B AR M SRz G Bl (RC/ CSo ) BRI (3R 6) X AT RS2 B T b v i 37 43 0 3K
14, (EAE MR TR ] A8 FR AR AR R 3R 53, 5 PR I (B SE 1 K AR 3R R8RS INBLSR 0 AN L TR
SN HOG G RE ST (BRI VD b AR T AR RE AR T O S e b TSR A I R B (B AR AT L A
SRAEM AR BEAR UL, HA5 HAR IR I L M SEAE M R R EE2E S AN (R 7) o 208 B RYTESEAE DL S RE T
TE R AT REAZ BN LEBARAY pH AYID ], DN ARG & 7=y i AR Ll figsz B0 m , i S ZOEm i RE—H
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BOHAR T SR A, R IIRRYE 13 s AR AR REAS A I (H A R 2 31— e A4l , HLiX b
S R ) P AL A LA o PR P2 ) S0 AR TV 2 YR AE 20 A 6 A K TR B R A (HAR BT ST 45 R R
1, IR 5 HL pH BRI AR B SRAE I AR AR

4 ING

AWFFE R BB VE BRI RO TESAE I L5 RE ) -5 IR AR SR R Ve LRI B TSR AE 2 ) AT B . 22
5, BARIOCE AR TR T MR IESRAE . (R 2 S AE AR AR A 0 X S A8 ] R 227 LR R Wkl
{HUR YK B2 — BEmT LS, i T e B P SO Mg bR 1 ha , (EE M R R B B 2 2R, HAE S
HANIZGENFRFEEAEAE o [RIIN I IS AR B 5 PERE TR 5 307 A il i S A T BB B FR ik =, AR B SR
RINEAPERE T I, FUR ML (A 8ot SR ) IR LB HAE KA R Z R, NI, 7R A [0 Al
e A R S 4 e BRCES T gl Mb  H) P A R VA DA R B, SR AN B R A D I R 1T R O
AR YA R T SAE I A 4 S5 IR AR 5 T E R R P ST 4B AR L EDE
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