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& E PEYUKEE RN BB KIE K, XY 2 U & R R SR e AT EEAE M. IR
KR YT AR ) o B SR R B4 45 ) o A R AE S YR, W2 T IR BTKE 14 A R Z VTR R A
(TN) . &8 (TP) FEAHEK (TOC) M&#E, 44T IN. TP, TOC Z I Ay#H&H: X TOC/IN, If
MOUER P15 ARG HEAT TP, 25 R, WEYUKERZUURY) TN F¥ & 150 3442 mgkg!, TP FIE
HoW 1648 mg'kg!, TOC V¥ EHN 1.477%, k. A . B EASRESMAEFHE, HEXEFER
FES . AL B R R TR X, AR, TOC 5 TN, TOC 5 TP, TN 5 TP )& B 3% 4
KKFR (P<0.05, #4514 0.95,0.63,0.69) , FRHIEHUKERZIIRY ABEZ UANIEA A, HE
A FEE. TOC/TN AP HOKETURY P A LR Z Kk A T2, B4 —/NEak AKEEY. 4
15 Y PR EOMAT HLAE BOTAN 25 53 R PG YUK S A S TR IS e e i, Al B A HL AT I 7E
F18) P 5 R L 1 DRSS

KR KBUKE, DU, WA, SRHE, T5YTM.

Distribution characteristics of carbon, nitrogen and phosphorus in
sediments of water source reservoir and pollution assessment
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Abstract As an important water source reservoir in Shenzhen, Xikeng Reservoir plays an important
role in local economic development and social stability. To explore the spatial distribution
characteristics and pollution status of nutrients in the sediments of the Xikeng Reservoir, this study
determined the total nitrogen (TN), total phosphorus (TP) and total organic carbon (TOC) of the
surface sediments at 14 points in the Xikeng Reservoir, analyzed the correlation between TN, TP,
TOC and TOC/TN, and evaluated the sediment pollution. The results showed that the average content
of TN in the surface sediments of Xikeng Reservoir was 3442 mg kg™, the average content of TP was

1648 mg-kg', the average content of TOC was 1.477%, the pollution of carbon, nitrogen, and
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phosphorus was serious and the spatial distribution difference was obvious. The carbon, nitrogen and
phosphorus contents of the main reservoir and reservoir bay in the old reservoir area were higher than
those in the new reservoir area. The correlation showed that TOC and TN, TOC and TP, TN and TP
were all significantly positively correlated (P<0.05, * was 0.95, 0.63, 0.69, respectively), indicated
that the nitrogen and phosphorus in the surface sediments of Xikeng Reservoir mostly existed in
organic form, and nitrogen and phosphorus had homology. TOC/TN indicated that the organic matter
in the sediments of Xikeng Reservoir mostly came from algae, and a small part came from aquatic
organisms. The evaluation results of the comprehensive pollution index and the organic index
indicated that the sediment pollution at each point of the Xikeng Reservoir was serious, and there
were potential risks of internal release of nitrogen, phosphorus, and organic matter.

Keywords water source reservoir, sediment, carbon, nitrogen and phosphorus, distribution

characteristics, pollution evaluation.

IR AR & 8 IR A B K AR AT R 2 H RIS L K2 T A e 2 A AR AR EA B () 0, A AR AR IR
BT & AT Y (2020 HE A S ERBOIRBLA R ) WoR, R KB WA 112 N EEWE S V-V
V KR &7 23.2%, BB EEIG YAEARZ —; 110 YIS FR B I PE b, R E S FRRAE . P
BEFRREMEE B ERRE N 29.0%, W EE B RASETIR. fEMEAB RGP, DUEWIE RN
e, A BEAEE IR T R HA S YW i R EBUE, AR NS A5 2 S il 0RO, TR B TR
K IH 2 5 80™ 5 0 & 8 SR A0 R, R A & 8 SR R A b, DU P ek . AL B R
2 RTE R B R

XTI  IVA TORR A Hh R S R & i M AR H T D TR TR B L ARk,
TIPS 5 18 R 3 T K A S R AR T IR SR, K IR K R A A5 B B ) TR A, s e i A R
USRS I B ), [, H T 220 PR 2 AR TE, 5 BOK R IS )2 AR ) b 7 DR A sl 3 i 4601k
A, BR VTR E SR R, 1 K B W Bk e, 7™ 5 i B R R /K e 4200 IRt R B K s K 2
DURP ik . 2. BT G 00 g B2 o0 AR RRAE, 48 78 L5 Je iR, XK K A & B SR A das il L PR Bk K
YRR EEZE L.

i 5 RN 22 5% 110 o o A Je R FH 7K 5 3R B AN T3, 7K 28 4 [l 4 32 5 1. B BT K AR AN T v
Jb R X e B IR FH KK, W20k & R Rt 2R A1 G EEAE A 1. B i, G HTK R Z DT
Tl AL BETS GRBLA B = REE A AW E R VG YUK 14 A S0 R ZDURY, e 4 8
PR ZTURY SA WL (TOC) . MA(TN) . S (TP) (& &, A5 22T TOC, TN, TP %5 [H] 43
A5 4E, 4387 TOC. TN, TP HYAH 5 2 F TOC/TN, UTEMI )75 YL dRh 00 % FH 256 15 Ye g8 Kot Fro Hlas
BOLIEAT AN

1 MRS )7 (Materials and methods)

1.1 SR XA

PEUKEN T A A EY T R X (113.994—114.022°F, 22.690—22.711°N), t4H# T 1993 4E,
2002 458 BUHT R X A, Wik DL EAERT AR 4.79 km?, SEZS 1917 1w, IR PEZS 1857 1 b, fe KK
TRy 20 m. /K b A b I A 28 DL g, J& T e W2 BT TV 1 2 KU, A3 0 22 °C, PR R
1800 mm. PG4T /K S TR T P b0 fe R A /K R B /K B, 7R 35 1) e e L IR | W0 17 38 /K sl
JEK ) B BAT 55
12 FERCRES AR

FRAE VG 370K e A T b 55 R AE , 8 42 A8 B 14 S SRBE S, SRBE 25300 558 TH 28 X 8 28 S 985 . T
G X IR R R A A s AN 1 TR 14 A4 55 3R Z DU AR L T 2021 4F 3 H ) S 2R 9T
SLIYGRAR, 8 1] S U AT R SR AR . S5 X RAEN [ b B 2k, 8 I S BT AR i F AR
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Fig.1 Map of Xikeng Reservoir and sampling points
R OCREEAALE RIZDIRI TR

Table 1 Sampling point location and sediments properties

XA o' et

Point Location Sediment quality

XK1 I BRI A RIZHEELR, WIERE, JeBEH
XK2 AKH BRI, IR Z, SRR
XK3 IHE X TS BT, A Rk

XK4 AKHA Wik, Bl ik

XK5 AR F 4 PJZ B 8, e 2 IR oIk
XK6 IHZE X R RIZPOE, W2 KB, JBFHN
XK7 H PR DX v WZEB R B, e AN POtk
XK8 IF R X PRV WIZB R R

XK9 IHEEX F % PR, B, e AN IR
XK10 ok H WZEB R B, e AR Otk
XK11 PRI F RIZBEBIE, WER R
XK12 B IX BRI, A Rk

XK13 BRI L ALV EE, WEBIEER
XK14 B DX P WIZEB R B, JE AN IR

1.3 i rik

DURRY) TN R 2t G R R T A 1 ™), TP SR FH Ao 3 R B0 4801k 43 6 BE 0, BEBRW TOC i
S PR 53 AT A (T8 ], Vario CUBE) #4710 % . SR FH Excel2019 # 4 2E 17445 b 34, SPSS 21.0 H {4 i
1T Pearson A 3 1 43 M ( P<0.05 /8 2 & A 56 ), Origin 2021 $E47 L 241, % 2 DLW TOC. TN,
TP %5 [6) 341 K ] ArcGis 10.6 44 #E4 725 [ 2 K 43 47

2 5 5418 (Resulis and discussion)

2.1 FZUUFEY TN, TP 434 B E

mE 2(a), FEHUKERZVIORY TN & A8 (65 I 1354—4536 mg-kg™', “F-H°h 3442 mg-kg™.
TN 25 [a] 73 A 25 5 W 3, SR b 3R 3 TH e DX e DX e A, T 38 3 d 2 900 TH e DX 78 (X3,
XK6., XK7. XK8)>IHJEF X £ FF (XK1, XK5. XK9) > i X FE 15 (XK 14) >H7 FE X 32 7 (XK 11, XK12,
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XK13)>H7K FH(XK10)> A K H (XK2, XK4) 9FE s, THZE X TS TN & 5 (>4000 mg-kg ™), K46 15
AR PR SR 22, Y VDI B R4, Fn 2 HAE T i R TS X, MR ATS G sgm i ok, S 3t
TN . AZK DR ZUTEY TN & i i, % s A K i B, /K8l ) 283k, AR F DRIl
B P ECH TN V5 YRR B A . 24K 17K 10 A 2 08 XA, T T 0 9, R0 12, TR VDB iR,
2 XK5., XK9 A7 TN &8s X ) XK1 FI XK12 R ke S K R R, H AR K AR AR 58 508 1
i, FEOZE AT UURY TN oAb T4 5 K

(a) (b)

TP/(mg-kg’i) -

TN/(mg-kg™") |
03000 1 900—1200

@ 3000—3250 =1 1200—1500

8 3250—3500 1 1500—1800

5 3500—3750 = 1800—2100 -

 3750—4000 * B 21002400

# >4000 = 2400—2700

2 WEHUKERIZVOBY TN, TP 25 [ 73 A
Fig.2 Spatial distribution of TN and TP in surface sediments of Xikeng Reservoir

i 2(b), #EHTK R ZETORY TP & & 22 L Fl o 916—2516 mg-kg ™', “F- 344 1648 mg-kg™,
TP & B B2 AR B /N T TN 5 TN 28481, TR TP 448 52 0 1H P X > e X o, T X2 1
XK6 RAF R Z IR TP & Bty 72 a5 Al b, S B0 IH P X R (XKLL XKS . XK9)>IH X S
(XK3., XK6, XK7. XK8)>#HFEIX FFE (XK1, XK12, XK13)>AK 1 (XK2, XK4)>Hi7Kk 1 (XK10)>Hr
JE X TS (XK14) 4 5. 5 TN ORIRIE A AN ], JR/K #5717 (9 R I V2 DAY TP 1 2R IE, HEE X
FE (XK, XKS5, XK9) KL, VB, SEXIREZTIRY TP & &5,
22 FEZVIEWY TOC 43 i kefik

RV TR EFRIT R Z —, WA . BT BRI, AR R DL OK ISR 2
A2 A W B 7 FR R T AR B A AR (09, TOC AT LAZE S R WK FoA HIL 75 YA B anfdl 3, o
oK R Z UMY TOC it 23 B A6 3 Bl 0.388%—2.140%, 444 1.477%. 5H0AY TN 254, IH
JBE X JZE TS (XK3 . XK6., XK7, XK8) K Z VT TOC & ek, AKIH(XK2, XK4) LAY TOC & &
. TOC 23 [H] 43 A 5 B IH JFE X ZE 5 (XK3 . XK6. XK7. XK8) > X FE 145 (XK 14) >1H FE [X. 3 £ (XK1
XK5., XK9)>H X F 8 (XK11, XK12, XK13)>H /K 1 (XK10)>AZK 1 (XK2, XK4) 23 A=, 102
DX V5 FRIGHT . DX VS b 3R 2 TR TOC 7 1 85 1y, 33X AT HE A2 PR T Ak 3k i P AT, Ko A HLAR i i e e
HeRR BT S 3y, AHELZ TR, FRROZE X DA R 327K 8 1 VR RS2 R (koK 1, SRR ML S A 2 HE
L SEWUY) TOC & B,

TOC/%
[103—06
[710.6—0.9
0.9—12
215
518
321

3 WEHUKERIZVIRY TOC 28 4345
Fig.3 Spatial distribution of TOC in surface sediments of Xikeng Reservoir
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2.3 TN, TP, TOC MK &R & TOC/TN

TR TN. TP, TOC = [H] 4 AH G 1T AR B i5 Je ) 2 [l A AH OGO 3R, FFHIMTE A2 & HAT A1 [H)
(4 SR TR, A DG 2R 00 DU 56 B Of T B AE (L), 96 HTOK B R Z VTR TOC, TN, TP BYAH K SC RN 2
i, 2R TOC 5 TN 5 5% EAH)E (£=0.95, P<0.05), W PELK FERZTURY i TN £
VA HLAS I AR, 2225 07 80 ot 3R W, KR DTRR ) Hh (9 5L 70%—90% R A HILAL, A 57 i
—HESE T LA E 458, TOC 5 TP R IEA LR (7=0.63, P<0.05), WA Pt S0 ) B B4 k. A 0F
FEFRIAUS, GURR Y h A DL SRR A VLB VARG, DI A LR S 5 T 2R A k2= i
HuERAE 22 VR, A WLIBT 0 0 A o A £ Bt 2 TR 20 P 280 Wl 4B 3R e R A RE K, T i il ™ 2 1Y) K Joit 75
()RR SR ETURRY) TN Fl TP 2 1E M 56 K & (17=0.69, P<0.05), AR Z VUYWAY A . Bk I5 K HAE
K R B A AT — 2 A AR B PE,

R 2 WHYUKERZVUEY TN, TP, TOC MK F
Table 2 Correlation of TN, TP and TOC in surface sediments of Xikeng Reservoir

TOC N TP
TOC 1
N 0.95% 1
TP 0.63* 0.69%* 1

TOC/TN W] LAFE— & B BE b i WA BLITT R U5 22 S Y, 18 28 3R 2 U0 TOC/TN Ry 6—14. 7K
A28 TOC/TN g 2.8—3.4, 3251 TOC/TN —fh 4—10, FRIFFEY) TOC/TIN i 6—13, T2 4 gt
Y TOC/TN N 4—12, £ £F 4 AH Y08 T8 — B K F 2002, B iAok, TOC 5 TN FL R A, i B i U5 4
A B WL S AR, R 22 8B A AL B Z2 R U8 IR, PE 50K R R Z TR TOC/TN A8 463 Bl Ky
2.9—5.0, F¥ R 42(18 4), TOC 5 TN FUAEE /N, BEIABE ST LR T A HLR 20k B TS, if
A —/IN 53k A K AEAY).

4,

~N

45
4 JEHUKERIZTURY TOC/TN

Fig.4 TOC/TN of sediments in Xikeng Reservoir

2.4 TN, TP, TOC {54 My

H T 2 DU s G R 0, 1 TC 88— RPN O ik FBR v, 37524 34 R T I & K& K44 B4
B FNARE IR (1992) il a2 1Y FRBE 0T St PPAN A o, B DO v 03 G ) 0 JECATS 26 0 1 2B AR B U0 64 T 40
9, bR AR XHUAR Y Th it . AL SR E TR TR TG YRR BL AT T VR, (HAZ PN AR I T X it
FEUURRY) B AL AR BEEE AT 20 HIr, WK IR R 0938 PR A o i — 20 28I, B 255 15 Ge g B0 2 1
T TOC f&#r, AHLIEEOE SR = X TP MITFAT, ABF5E R LR 6 15 Y d8 B0 R P o5 Bk 3R )2 DR
R BEATS GLRBL, SR FA B B0 R b FE AN A HLAR R HLUS RO, PR ArfE UL 3% 3.
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R 3 VUSRI RRAER
Table 3 Standard of pollution for sediments

ZEATT YRR PERINGE/Zicr e
S Comprehensive pollution index Organic pollution index V5 YRR
Grade HPLHEEL AHLE % Pollution degree
SN Stp FF .. ..
Organic index Organic nitrogen

1 <1.0 <0.5 <1.0 <0.05 <0.033 Rz Y

2 1.0—1.5 0.5—1.0 1.0—1.5 0.05—0.2 0.033—0.066 BRPET5 Y

3 1.5—2.0 1.0—1.5 1.5—2.0 0.2—0.5 0.066—0.133 R g

4 >2.0 >1.5 >2.0 >0.5 >0.133 R Y

EREREE iGN RYRCE =54 /A WA g NG
Si=C/C, (D

FF = \(F>+F2_)/2 (2)
HRAE il 55 ) 6 A WA IS Ve PE M AR UE, S; o BRIV AN 8 Bl bR MEFE 5K, S, KT 1 Ron A
i B R R PN AR MEAEC R PR T G R S s G TR I T i PR AR E (R TN ) C, B
670 mg-kg', TP 1) C, M 440 mg-kg . F 2}y n WPFHr BB B9 PEAN T8 BOT MH, e 85K FLIPE M 45 21
(Spy A1 Spp HPIRKHE).
A HUARECE - TR DU 8 TR 0L, A L AR A in R 2 DB e B 2 B A5 S 2
FEBRP, THE IR LA AR LT (1000 mg-kg ' = 0.1%):

FHHFEE = ALK (%) x A HLE(%) 3)
HHLE(%) = B R (%) x0.95 (4)

Wk 4 ron, WYUK IERIZ VTR TN (9 58505 Je A5 B F N 2.02—6.77, 34k 4.93, Fif s
AIUTRY) TN ¥4k F 5 5 YK s TP Y BI005 Ye 8 B0 FE ol 2.08—5.72, P35k 3.72, Firfy A5 ALgit
T TP 4 4bF 5 B 15 Yo KV ST 25615 Y 3s B Bl 2.20—6.32, SF-31°h 4.75, i A s
b T FE TS YL KT X EE St Stp AT FF 26381 H FE X B 0L, 55 TN F1 TP 5 4 4 faf 25 (8] 2347 A [F], TN
TP HUI0 5 Y A 25 A5 15 Yo 78 TH 2 XA 1 LB I IX ™ . 96 350 /K 3 3R 2 TR W A LTS U 48 B0 LA
0.05—0.87, F-394 0.52, AHLEIEEGE FIH 0.13—0.43, FHK 0.32. Z54 75 Y d5 B0E FA WIS BUETE
M e BRI, KRS A S DR 2 28— @ B T5 4y, DU e . & B EAT W AE 0 N TR R
4IRS

F 4 HEYUKIERBZUURYTE AT S

Table 4 Evaluation results of surface sediment pollution in Xikeng Reservoir

Yo YLFR R e YLFR NrS/ia=! b3 Yo LR ﬁ*}lﬁ?‘é%‘ﬂl Vo PuF
. TG YL TG YL GYRRE AR SRE . TG YRR
Ja¥ia . . . K . Organic .

. St Pollution Stp Pollution FF Pollution Organic Pollution . Pollution
Point degree degree degree index degree nitrogen degree

g g g g index &

XK1 5.14 Gilis 3.95 Gilis 4.85 HE 0.53 Gili s 0.33 Gy
XK2 2.02 s 2.64 i 2.49 W 0.05 izl 3 0.13 o
XK3 6.38 il 3.58 il 5.72 mE 0.87 Gilcs 0.41 Gy
XK4 3.51 G 2.69 i 3.31 ERE 0.24 i 0.22 G
XK5 5.81 Gilis 5.16 Gilis 5.65 HE 0.59 Gili s 0.37 Gy
XK6 6.38 il 572 il 6.22 mE 0.77 Gilcs 0.41 Gy
XK7 6.77 Gidis 4.90 ERE 6.32 ERE 0.84 HEE 0.43 HE
XK8 6.66 Gilis 3.45 Gilis 5.92 HE 0.76 Gili s 0.42 Gy
XK9 5.92 il 4.69 il 5.62 mE 0.54 Gilcs 0.38 Gy

XK10 4.57 GilEs 2.44 GilEs 4.08 mE 0.30 LR)ES 0.29 Gy
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N VR VR EE AR kg ODRRRC
Eeina . . . . . Organic .

. SN Pollution Stp Pollution FF Pollution Organic Pollution . Pollution
Point degree degree degree index degree nitrogen degree

& & & & index g

XK11 5.92 Gilcs 5.39 Gilcs 5.79 Gilcs 0.71 Gigcs 0.38 wE
XK12 5.81 Gilcs 3.25 Gilcs 5.21 il 0.66 Gifcs 0.37 B
XK13 2.23 HE 2.08 Gilis 2.20 Gilis 0.07 B 0.14 B
XK14 4.79 o 2.19 il 4.19 q=E 0.48 s 0.30 B

2.5 TN, TP, TOC i5 4 i faf X

IR R AP 2 A 285 SC B 1 Y B 2 A R, I AF R, I G0 B s 3R Tl ) S AR I ZKOK TR K BT 2
TR R BE UK AR S TR T A SO, T B K BT bR R T Y B A R . B PE BT K PR K I
R T AR RS HERE, H R8RS 7K A5 W DX N 90 5k B S 0 s, YR T Y5 4 T R, K R Y
ARG Y B AR B T A SO RS . VR A U 30 A S R KR, K R S R A 3 S A A R Y T R
SURTE G, R K e 2248 5 |8 K 2R 18 R it U ) oL 7 B X DORR, (A5 /K R DURR A A AE K 2 4 XU
W AR EE HTK R R E DU B . A& TS G 0 A R B G BT n] A, P DK R E TR i
R BT Qe B Sy o, AR AT Y A 2SR A (3R S), BE UK IERZ IR TN & 2 5 R
IR AR K B, 838 8 T LU SR K | B KR | & K PRI A6 11 P s TP & I F i s i, 5
G K PEAR T, S v T A A TOC 5 5 WA T~ s 00 ma ) . 4 47K P R R A 7K e, 5 HC At i) 22 A
AT, PE UK PR G A AN 25 200

x5 PEYUKERZIIEY TN, TP, TOC 355 8 5 H A i 4

Table 5 Comparison of the average content of TN, TP and TOC in the surface sediments of Xikeng Reservoir with other
lakes and reservoirs

TN/(mg-kg™") TP/(mg-kg™) TOC/% iﬁiéﬁz

R 3972 1711 6.58 [28]
K H 2255 622 2.80 [29]
KM 1349 486 1.05 [30]
WK 1900 895 — [29]
JARS K R 3900 1600 11.1 [12]
ITE Y/ §EH 1180 642 3.30 [20]
SAKIE 1132 1131 7.02 [23]

PRI 3442 1648 1.48 ABFFE

2.6 ARG YL AT RS K 2R K B ) S

UTAEAE, V2K PR FEAR AR A A 1 7 B K BT Y IR, A5 A9 £ 22 B 2 AN BB 3T T RAIEAOK
R AR K WS T K 5 38 728 WA 1 P 095 R R 2 42 A 7K TR T3 75 e AR 75 e XU ) o AR 40 ),
FE TN P U A K o I 728 KA A AIE S 2 W O, B30 K PR K IARTE B 2 o th B 0 35 0 I JZ IR, oy 2
MAELERLAES 1 b 2 KA IR A B se 48, (AR 2 7KAK 0—5 m b T IR A B B EUIRAS, KRR 45 Kk
UMY N IR 75 BRI, 368 23 J2 300 RIS 2 K PR U R A SOk B 1 25 v T b 2K 3 RS S
T, PEHUK R R AT Y B HGE IR 7.36 mg-(m?d) ™, S8R 2.20 mg-(m?>-d) ", P9 U 220 ZUFN S 1 B
TR 7K AR BTHR R 23591 AT 3k 27.98% F1 38.92%, TLARY) S WA RO 7K K BUR IR 2 35 . %) o K P2 322
DU B BB A PR A LT RAIE A9 70 B 2 W T, B 51K 2R 3R TR DU P I R 8 1 A 28 IR
Jove G e T LKA, TR R | I R AN A W A SRR ORI TR A AL AT RE 1] b K A
R R A B ] P B 7 0, Xk 7K 7K o 2 e HE AR . RIS SN B 377K 3 R LA W) b 8 3 )
Qe i K35 QT4 3 R B, BT/ P TURR W) AR5 e ST AN 2 2200 TR, S DR K R K 22 4,
TR IBCAT SR T AE 5 Sk ) O AR 175 G 6177 4000 ) s T A /K 2 N DT 5 .
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3 458 (Conclusion)

(1) 85 YroK e & 2 DO Y TN T3 3¢ 9 B /b i 1354 mgkg !, e KW 4536 mgkg™', V-3 K
3442 mg-kg™'; TP /NN 916 mg-kg™', it KN 2516 mg-kg ™', %Zﬁ]j\j 1648 mg-kg'; TOC Jfi i 43 Bl Fe /N
0.388%, i K 2.140%, “F-34°K 1.477%. PEHT/K FERZ DI Y ER . Al 8BTS Y™ 5 H 23 W] 5015 22 57 W]

b, AR S IR PR DX RT3 X A REALE

(2)TOC. TN, TP tHXM: 4T3, TOC 5 TN £ 3 1435 (7=0.95, P<0.05), TOC 5 TP 2 1EAH
KK FR (r=0.63, P<0.05), FMPEHUKERIZTIRY A B2 LIA YL FAE. TN A TP 2 1EAH
KFR (£=0.69, P<0.05), W RJZTIRRY) T B & BRI S AR K A (2 5 A0 B — 2 9 AR
TOC/TN %%lﬂ)%ﬁfﬁzk@?m‘/ﬂl%th AP Z ok A FES, i —/Nilor ok HKA A

Q)RG5 JA BT R 4.48; A LG 4850278 0.52, AHLATRECT- 228 0.32. 1P 45 R %
i, ﬁfﬁm}?%/\mum% U R e B 25 ol ™ B, ELAT TR R 1 PR TR R B0 XS
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