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HEWE L3 h P Ay K AT AR R S HOEREE AL, X [la {5 7K HE )T K 1L 1 358 v Bl 19 AR 3R R 40 A R AT 30 100 43 J2 SR A D S . 45
R, 1€ pH TP Olsen P M3P M3Ca Fll M3Mg 75 T4 #EBEAL B IX 1Y 3R )2 38 (0 ~ 10 em) ¥1H 8.3 (p <0.05) 40, ¥4 4
e IR H) 20 ~40 em R HERZ K L. RS BBERE B SE A M P B AETE LR £ (0 ~40 em) . L%
Olsen P I M3P 1% BF £ . 5 /K ¥ Ab 38 X (9 20 em DL b+ 2 v B85 1 3R 55 I A48 (Olsen P 2y 60 mg-kg™' ; M3P 2 150
mg-kg "), B AT (M3PSR) HUMH 7] i 7% 6 2 + HEXT Pl W 8 30 10 R, 078 + S A BT 1B K 1) B 3l 0 v e T .
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IR HEH B B B AR N A8 (M3PSR) A S < 30975 7K 0 0 bk b Ak 30 458 by - S B 1) T B ) 9 IR IR e ML I S E 2 B8 AR B A 2 R 3
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Contents and Movement of Phosphorus in Soil of Long Term Effluent Irrigated

Land Forest
HU Hui-rong">, WANG Hai-long’, Mark Kimberley”

(1. Department of Environmental Science and Engineering, Southwest Forestry College, Kunming 650224, China; 2. Ensis, Private
Bag 3020, Rotorua, New Zealand)

Abstract: Treated sewage effluent from Rotorua City, New Zealand, has been spray-irrigated into Whakarewarewa Forest to minimize
effluent-derived nitrogen (N) and phosphorus (P) entering Lake Rotorua. To assess the capacity of the ecosystem to assimilate the
effluent derived nutrients, a long term field trial was established within the Rotorua land treatment system. The objective of this study
was to determine the accumulation, redistribution and movement of P in the volcanic soil after 11year effluent irrigation. The soil
samples were analyzed. Soil pH, total phosphorus (TP) , Olsen P, Mehlich-3 P(M3P), M3Ca and M3Mg had increased significantly
(p <0.05) in the top soil (0-10cm) in all effluent treated plots compared with the control plots. Some significant increase had
extended deeper soil layer (20-40cm) or much deeper soil layer. Most effluent-derived P had accumulated in top 40cm. Concentrations
of soil Olsen P and M3P in the medium and high effluent treatments were over environmental threshold levels( Olsen P, 60 mg-kg ™' ;
M3P, 150 mg-kg™") in the top 20cm. The values of soil saturation ratio (M3PSR) show that it was nearly saturated of soil P sorption
in top soil. It was suggested that there was a potential environment crisis for soil P to move downward with drainage water. Regular soil
sampling and Olsen P measurement using 60 mg-kg™' as an environment threshold could provide a solution for monitoring the
movement of P down the soil profile. Phosphorus saturation ratio index ( M3PSR) calculated as the molar ratio of M3P to ( M3Al +
M3Fe) appeared to be inadequate as an indicator for downward movement of soil P in such land treatment system. A new Phosphorus
saturation ratio index for this system will be one of future study work.

Key words: effluent irrigation; land forest; phosphorus movement; phosphorus saturation ratio( PSR) ; environment threshold level
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WeRERE A R, OF B SRR R TR ). 2 PR R
A BT 3% Py W RE 73k SR, o B Y P
W W ROk e R, DAt 98 B i
TP N AR 5 2R O BE Tl i 7 T 0 5 I, 95 K #5
1 P AE A 5 i B SR AR T RE R 15 2K R L b kb
R G KBTI — A BRE D7 g 4 R TR
kA LR PR gh 25, B0 3 b iy Pk A
Mo/ MR KGR KA E IR AR BT TR XU, 0 P
B 58 07 1 FNF- e 2 B W TR AL, 0 - P IR R 2 4L
(P sorption index, PSI) P 1 Fl & ( degree of
phosphorus saturation, DPS) | P IIfi % 7K 5F ( threshold P
level ) . Mehlich-3 ( M3 ) P 1fy #1 % ( Mehlich-3 P
saturation ratio, M3PSR) . P Y & %] 43 2% ( sequential
fractionation of phosphorus) %[4”2]. X BRI 5T 45 R N
SRt P A - 00 PR IR R RE ) IR R L S
PRV A b G AU G 2R B T AL Al

B vh 22 B HEE BT (Rotorua) 1, H TR P4 —
AL B J ( 3 T AR 3 T K 4 HECHE A B R B
W, S B KA E R B T . O B ER
Bi He 77, (R Bsf X 388 T AR 3 15 7K AT IR PR T 1991
SE7E Whakarewarewa R IX A% T — 4~ L HE-/K-HH )
by Ak PR S A S R o R 3 e s K
Wb S bR L - 98 37 43 1 W] ), 28— 25 S 9 5 BR V5 K
E SR B, E K BT R B B IR RGO £
B R B KA I AR TR AR . 56 ) B R 25 R 3R
W, U 28 1 i A B0 R 8 0F A R BT I8 1 R U P i
NP 595K B HEROM e s> IR K
BN & B RAER IR B P gAML AR KT
WEE R Ay, AR WE W A 75 K #5417 K& P kA
AL PR R G L B AATXE P AE b B
1 B REARBL LT 1 ik, DR AR X S B 3 S 9 5 2

T2 X % FE 65 ] T80 A A g S . g W A T R Xk R
Git b PR R B sh KOk ok B 52 e i B [ PR
AW PR I5 fa LAY OB BE 58 07 1 SR R
WFFEX B SR & B L b A B R GE 1a J9KHERL S
HE PR AT 3 A I, X S T R PR K R fE
PEAE 323 B, LT S 3T A= 3 75 7K B0 bR 1 300 7
R 22 51 R B 95 R) LAY 0 — 20 0F 52 4 ) o
.

1 HBSHE

1.1 5 s e

I A7 TR P 22 b B rh A A AL & BT T Waipa
T ) Whakarewarewa ik X B 5 4 #A ARt 1 38
KR A, BT D 22 R AL B B A M A (R
SRR >45 mm-h ") JLP LA B L B
PR K 1491 mm-a ' P78 & 1 186 mm-a ',

T K 20 ) M S L WL Y B 20T 1991
AR 10 H IR b S . 3 90 X R 4 A TG K HE I R Ab
FLO(XFHR) L 37 (M%) . 71 (hrdE) . 112( ) mm-
JE R AL PR 3 AN /NX AN X Y i A
FBIX I 60 m x 60 m (FEWE) AR X 40 m x40 m
CRAE S WL ) ~

1991 4210 A ~1995 4 12 A /Y 50 4~ A 757K 4b
B K o v A B R (R L HEBE IS KPR P
(total P, TP) ¥ -0 3. 10 mg/L, L5 [ 0. 4
~9.0 mg/L" . DL B b SRk UEAT R, B OE
KAL) 2002 4F 6 J (HEME Rt 128 A4~ H) Rl TG K
Wi A 3R P R EE 2 6 IR IX 0 IR Ab 3 X
605 mg-hm ~* (DL S5 R A 0. 52 5118 b4k
FHIX1 163 mg-hm > AL FEX 1 837 kg-hm > (Lt
SEREMEARA 1 S8 AR

R1 1991 £ 10 A ~1995 £ 12 ARBPEAERTRFOERRS"
Table 1  Nutrients in effluent applied in the trail during Oct. 1991 to Dec. 1995

ZH N P

Ca Mg K Na

W BE () /mg-L7! 11.2(6.6 ~17.0) 3.1(0.4~9.0)
A4 /kge (hm? -a) ! 399 109

8.5(4.3~23.7)

1.0(0.3~1.9) 11.9(8.6 ~14.1) 50.1(32.6 ~63.8)
282 36 439 1999

1) ARSI P AR HEME SR 71 mm - ) TR R AR HEE SR B X P R A e T SR X e AR HEE R X Y 1. 58 B AR HE E SR X A

AR R XY 0. 52 %

1.2 KEMCREES 5T
1.2.1  FEg RS

2002 4F- 6 I HEAT 2 M5 T RE R AR R BE TR TE
535159 0 ~10, 10 ~20, 20 ~40, 40 ~60 F1 60 ~ 100
em, 30 mm AR H A4, 7R AN K N 2 AURBEIE

IHRA] FEM A KT BT 2 mm i PR AT T B
T A .
1.2.2 FESHT

B a3 M TAE T 2006 4 6 F ~2007 42 A 763
P4 2% Ensis (ML BTN ) Veritee 528 % 47, 2R
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FHY T E bR fofr iy 58 P RS ROW b5 1.

(1) RHEFHMWE  LHEKIFFEI05C TR
g s HIEF PR (C) . 2% (TN) LA Leco CNS-2000
TRl 5 5 15 pH R FH 1: 2.5 i + 7K 7 8 BE it

EWE.

(2) s BRI E R HUIR I AR i

R T L6 7 0 5 R A

P

Ha  HE5 42 P(TP) LIEfRE K FC o 7 3
A2 AP R Olsen P Il .

(3) AR BB S VBE I E
110 £ W H R $RE £ 18, ICP-OES
(Perkin Elmer Optima 3000DV) il g fr 15 1%

3(M3) iR FE g, 1

) Mehlich-

2 W

f) P(M3P) . Al ( M3Al) . Fe (M3Fe) . Ca(M3Ca) 1
Mg(M3Mg). M3 2% K. 0.2 mol/L CH,COOH +
0.25 mol/L NH,NO, + 0.015 mol/L NH,F + 0.13
mol/L HNO, + 0.001 mol/L EDTA ",

(4) + 3R A% M3PSR (3145  M3PSR L)

Maguire 3 3 %5 ( mmol-kg ™'

) : M3PSR- |

= M3p/

(M3Al + M3Fe) ; M3PSR-11 = M3P/M3A1"") .
L3 Zitsrtr

Pl SAS/STAT B A" GLM 2 1% [ 48 5 4> #7
(ANOVA) Hl Tukey f5z/N i 25 P 22 5340 Bk (HSD)
HEATIRTT AR ¥ K HE A B R 0 9 L M g
M, SAS REG &7 #4781 15 45 #r .

2 HBRESH

2.1 JEWEXT A R A Ak A R P A R e

T IERR M D EE M, B
THPEFIAREABEVN R BT L%
b Al e A R A 1 B BE 4R bR pHL B AH X R
— H pH FE kAR, W A 38 Ak~ 1 5 23 A0 I A5 1k
22 BE WoR 11 a V5 7K FE I {5 i AV I A B XY
T HEAFIE (0 ~ 100 cm) pH {8 5 Xf BAH HL A 3%
Hm(p <0.05). FEXT R, 13 pH 2 5.3 ~5.7, 5%
B A AR R AR /N 0 55 R 1k A . 285 K AL B S 45
X 14 pH 7F 6.1 ~ 6.5 J5 [ 48 3, Lk Xt 8 2 5l 7t
B AR EEX 0. 47 ~0. 74, h AR IX 0. 66 ~0. 96, &
AEBRIX0.74 ~0.92 A~ Hufy, H4EC farp R . +
N AR Ak, B 5 i K 42 A7 35 K IR 1) bR
- S T ) U iR RO

®2 FAEBRMIBESSNFHEROEE

Table 2 Selected chemical properties of soils at irrigation sites

=0rAYitd e RE ko !
e T 2% oH W/ mg-kg
/cm C TN C/N TP Olsen P
X B 5.32b 0.450a 0.024a 18. 8a 292b 3.3b
1% 0~10 6.06a 0.532a 0.029a 18.3a 862a 66. 6a
ey 6.28a 0.590a 0.032a 17.9a 1067a 92.7a
= 6.24a 0.553a 0.033a 17.3a 1 106a 93. 6a
X B 5.64b 0.280a 0.015a 18.7a 244b 2.2b
1% 10 ~20 6.32a 0.303a 0.016a 18.9a 494ba 26.4a
ey 6.46a 0.312a 0.016a 20. 6a 830ba 60. 3a
= 6.46a 0.329a 0.016a 19.5a 984a 72.2a
X B 5.66b 0.170a 0.009a 18.9a 182b 1.3b
3 20 ~ 40 6.35a 0.220a 0.012a 18.3a 248ba 2.7b
th 6.52a 0.228a 0.011a 20.7a 372ba 13.3ba
= 6.49a 0.233a 0.012a 19. 4a 703a 38.7a
X B 5.70¢ 0. 142a 0.008a 17. 8a 162hb 1.5b
3 40 ~ 60 6.22h 0.175a 0.010a 17.5a 213ba 1.3b
rh 6.52ba 0. 154a 0. 008a 19. 3a 223ba 1.9b
=2 6.47a 0. 188a 0.010a 18. 8a 316a 7. 1a
pogiict 5.71b 0. 130a 0.007a 18. 6a 165a 0.9a
3 60 ~ 100 6. 18a 0. 120a 0. 006a 20. 0a 184a 1.3a
rh 6.37a 0.117a 0.005a 23.4a 177a 1.3a
=3 6.45a 0.137a 0.007a 19. 6a 258a 3.3a
1) RF o [R] — TR BEEU(EG BTl AS [R5 B 3R 35 Pk 22 78 p <0. 05 .n =60, T [7l
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B 31 %

V5 7K RS, Rl R A LK (C) A8 fb %
i, AL 0 ~60 em +)Z2A G R B E (p <0.05) i ik
NI (R 2) . R HEA A (TN) HE A9 52 SO A i 31
TEO0~10 em FE L, HABEMMEA LRSI B FE.
B, 88 C/N 2 IFA K. BT X —i5K
VR R G VE AR, R AR A R N &R
AR AR AR T SR T AR I e Y. PRt
Wit o RO A KX 5% 43 08 AN T 2 WSO T, R B R A
HHEM N Z AR, BB LI B 3 N ZEOK
S B IMAT A 105 B E B B R

H+8EAHLC M TN AfH, £ 8% TP 5 Olsen
P ABCR AT W R SUE (R 2) . 50 IRAH T, 2875 7K
TE A B ) 53K 50 X 4 rf TP & 8 4E 0 ~40 em 2
BB BRI, JFAER)ZE (0 ~ 10 em) T HEIA 3
K- (p <0.05) , = AL HIX (1) TP & & ¥ (p <0.05)
g 8% JE (40 ~60 cm) + . FEREE TP By Y
i, Olsen P s 3 Bt AR 0L B9 722 Ak #, & 4k 3 X
Olsen P {2 2 (p <0.05) 34 fin ik % J= (10 ~ 20
em) 3 T IX — 2 M B0 B0 G A v AL 3 IXOR 2
(40 ~60 cm ) - 1 [ A 080 2. 4= 58 5] 1w AS W) IR B
TP 5 Olsen P () %54k A8 Ak UL BH , 1 1 14 35 /K E I 2
FH40 em DL By 4 P SR PO BN,
1M 22 J2 T80 hn fe ok o

2.2 V5 KEEMX LR AL PL.Ca Mg Fe Al F1 +
HE P i 1 M3PSR (1) 5 1)
2.2.1 FEBXT LA P .Ca Mg Fe Al )52
DL M3 2B 50 B B0 A 1 = 18 4% BH 25 7 4K
PR (6 3) V5 /K FEE AL B IX 4 18 M3P A9 745 £k it
# 5 TP Olsen P [ BARAHAL. W )5 45 kb 3 IX +
ST h M3P R EAERZ (0 ~ 10 em) B F A0 (p
<0.05), H /& /K P Ak B X S M (p <
0.05) B FM.RJZE (10 ~20 em) + 3, = 4L BHIX 20 ~
40 em +JZE Ry M3P Rk A AR B RN . 2
T K5 KW IS, A5 HE WA B X L TR P
(M3P) 1 L2+ 3Eh A LB .
TR S 5 AR KRR 2R
Ca Mg Fe Al % [H B T (9 w50 A, £
e M3Ca 1 M3Mg [V B 78 FT A7 #1864 321X 1) O
~40 cm +Z R EE RN (p <0.05) , &b
DAY & S I (p < 0.05) B 28 4 4 45 51 i (0 ~
100 cm) (£ 3) , FBAWE 15 /K I #8571 (1) K Ca Mg
BAFRAAE T LR D IR R B KW T 5
Ry, BB E Ak m Ca Mg 2571 R 5%
Rk MR BOHE R, & AL B IX - HE W M3Ca,
M3Mg ¥ FEE#E 20 ~40 em W+ 2R K, L+
JZ L Ak Xt R M3 Ca 5 M3 Mgk B 53 5]

#3 Bl Mehlich-3 BT EREFSEM P AfZE
Table 3 Contents of soil ions and P sorption rate by Mehlich-3 extracted
e LEWE JTLH/mg-kg ™! M3PSR/10 ~*
/cm M3P M3Ca M3Mg M3Al M3Fe M3PSR- I M3PSR-1I
Xf B8 12.0b 1063b 158b 2861b 164a 0.35¢ 0.36¢
1 0-~10 166. 0a 2470a 357a 2283a 154a 6.09b 6.29b
L 289. 0a 3224a 376a 2 155a 143a 11.55ba 11.95ba
=1 298. 0a 3 843a 424a 2041a 173a 12.32a 12.85a
popiist 6. 4b 405b 64b 2921a 72a 0. 19b 0. 19b
1% 10 ~20 46. 0ba 1027a 154a 2615a 93a 1.53ba 1. 56ba
H 160. 0a 1603a 169a 2471a 88a 5.84a 5.96a
= 187. 0a 2 170a 193a 2 585a 113a 6. 14a 6.29a
PO 2. 6a 132¢ 20b 2 890b 55a 0. 08ba 0.08b
1 0-~10 2.3a 390b 68a 2 565ba 50a 0.08b 0.08b
o8l 19.0a 626ba 101a 2 515a 52a 0.61ba 0.61ba
= 74.0a 1121a 106a 2497a 64a 2.56a 2.60a
Xf B 1.3a 83b 20b 2774a 48a 0.04a 0.04a
(3 40 ~ 60 0.9a 180ba 48ba 2 590a 44a 0.03a 0.03a
i 1. 2a 208ba 50ba 2447a 39a 0.04a 0.04a
=1 6.7a 572a 67a 2 588a 50a 0.21a 0.22a
Xf B 0. 6a 65h 21b 2737a 48a 0.02a 0.02a
3 60 ~ 100 0. 6a 99ba 31ba 2 608a 46a 0.02a 0.02a
a 0.3a 102ba 38ba 2 556a 4la 0.0la 0.0la
=1 2.8a 284a 52a 2 609a 43a 0. 10a 0. 10a




8 1] WA A RIS K HE LR ARt S b B 1) 5 B S RS 8 1955

ot BRGE Hh 8 AR AN S A TR L v Ak 3 X - Al 4y S
Fox B th 29 5 5 A0 3 4%, V5 K AR B T i H 5 K
WA (R 1) R, HP S AEZH Ca Mg B
T, BET K RS W, 3 iR Ca Mg BT 1Y
G REEREE S/

HEE S B+ M3Fe, M3AL i 25 b 5 M3Ca,
M3Mg £ B KA. 15 /K HEBE X 438 kol e+, 3
WA S 2% Fe (AL & i — e (3R 3) . &5 K
JF &AL PRIX L HE (0 ~ 100 em) M3Fe ¥ & 42 {1 1
55, 1M M3AL ¥R B W] 5 B A%, O 76 & b B IX. L IR 2
R % (p <0.05, W3 3).

2.2.2  JEBEXT 88 P ARTR (PSR) Y R MR

HHEXT P IR 2 R T M A U UE B
MR Bk (Fe-P) (WEMR 4 (AL-P) (W2 M 45 1F) Sk IR 4%
(Ca-P) BEMREE (Mg-P) (BPE&1F) . Itk , -3 P
W A5 0 R B O T 3 e PR IKOF DA S s 4
Fe AL(F21%) 8 Ca Mg B ¥ (Bt ) & & 19 = K. 5
B R EAREN LEWN T, S P
a2 B R A AR IR S A A 0 PSR R R ik
SR 7 AE R B B0 SRR A T g b A AR R
FHE AR PR B A (3G AL Fe) XF P(I% £ P)
P W 4R 1R R R BE L L M3P 5 (M3Al + M3Fe)
M3AL [ EE JK b 11 545 21 9 M3PSR (M3PSR- 1 5§
M3PSR-11) , H {ij & B0 i 5t 4 18 P B 10 A A B2
(EFTE S G

% 3 M3PSR-1 , M3PSR-1 # #& Sims HI
Maguire 25" 4 38 1) Xt 55 6 1k D TR 05+ P P A A
R EA R 4R Bon, 5 A H, & b 2
X 40 em DL -+ 21 M3PSR {H B . 7t &, b & 44 i
(p <0.05) 4350 H A ARALFE X L2 (0 ~ 10 cm) |
H AR 3 XGRE 2R J2 (10 ~ 20 em) |, 55 40 3 X)) 35 20
~40 cm + )2 W] W FEE 9 M3PSR {E il 7 & PV
TR H 3G I i M3P 7546 2 3 b & R g i M3 AL
(B M3Fe + M3AL) fR 47 b W Bif AR A7, 3 & 9 M3P JF
Wi TR sh . X 5 TP Olsen P {3 8l #a 3 & —
.

3 iFig

3=

3.1 MEWES LD P kR

McLay 25" BF g2 4 18 , 76 A 3 56 X 95 /K 9 3 4
aJi, 1 pH THE 2 0.5 B, I B TR
B (CEC) LA Th 5 , 78 AR 75 25 A 31X o A 3. ] A A
Sy, HEWE S BE % A pH T, A e B T
(0 :Na Ca Mg 25 ) 300 , i 15 7K HE 05 1 306 A 1338 14

Na.Ca Mg {#8 T HIK(HEZ R -MEF), I W
A B AR . A O RGE, R AL
T A ROV 27 - 18 R B I B R A K, A F TR E
A RO BT R R B RS R K
WEAL P f5 4 pH (B 2 8 T &5 2O T, AT R R £
B v M3AL Mk T R A 32 2 22— T K
1KHEM T HA R SRERA KK+ 1, 5l
)2 R BRI, T BE R V5 K T AL B X K2
- HE M3 AL Ve B B AIC B Sy B G 19 5 — SRR M3AL
WD B R T PRI HERE T R

TP .Olsen P _M3P {x’{%fﬁlﬁ]’\]ﬁ%(p <0.05) ¥,
SR Y5 K HE W R A HE i — > B i A8 4k Heckrath
2550 3k 35 [ Rothamsted K 38 it I 8 HE B9 R [ 5% 4
T M PRk E S BB KR PR ECE S RIEATIE
MHFFE, INH Olsen P i i 60 mg-kg ™' W] /E Hy BB
T = 1 a1 e e T S S R NP O e -
Olsen P 5 F Il FHE BT, +HEMZ 479 P oK e bl B8 i
I WK T 9B T R 0 M R S K R R EE O 2
Hi, M3P A 9 40 R Rl 5 20 B 4 12 1 A 88 2 8k
Il 46 b, Jo =X & H B 2 & KA AL Fe AL [ 1
32 Sims 2 1IN K 0 58 BR D B 8, % M3P ik
JE T 150 mg-kg ', A AT fE S BT HE POA + I
HbR G T AR K. X B3 3 B T A I X R+
(0 ~10 em) , A JeHp i AR B IX W7 6 )2 (10 ~ 20 cm)
+-H1,Olsen P 5 M3P [ & & ¥ & F L3k %t 1) 26
Bl FLE. #5 L) Olsen P & M3P ¥k 2y HI Wi 6 5 , 1
AIAS H BE TS KK I R, )2 e s v P
ot 52 0 1) R Ik O R B AE R 45 e

H T, M3PSR ok i 2 hb 9 FH A5 2 13 P
AR IR G AL TR S 80 Sims 41 Y
LI M3PSR- 1 {4 0. 15 Sy 55 B AR A PLT + 4 P itk ok
A5 e AL G FHE (™ IR BEfE L) , #F M3PSR- 1
B 0. 11 1}y 5 5% & AL mg fy {8 (h S 55 fa L)
Kleinman 25" 3358 , % M3PSR-1 5 M3PSR-1I ( R?
=0.99", M3PSR-II =1.11M3PSR-1 -0.002, n
= 60, = FRBFEMIKF p <0.001) FEH FF 55 AR i
s TR M R O A s A PO T R B
FAE . A BF 5% h M3PSR-1 5 M3PSR-1I (R =
0.9999 ", n =60) JL-F-AH5E, A i w] [8] B FH - 40 07 35
K HEWE A 3RS M P v AR R R XURS: . BT A
AE R IX - 38 4 F) T (0 ~ 100 em) Y M3PSR {H Jf:
A IR BI85 AE ML I A 0. 15, 40 i Ab B IX 3%
JZ(0 ~10 cm) 15 M3PSR {H = T R85 f AL i (A
0. 11. fy It AT, B - 8 h i vk P 3 ik B 7 7K 8 R T



1956 AN 5

B 31 %

WK I AR B Bl T R Sk Fe
Al W FEE IR R G2/ T P bk 2k i 72, i+ b
R GX AT K, M PR O R AR
3.2 KWL P kR A FE bR

M F P AE 3T A B A8 i R e, AR TS
KV BE 4 M Ak B R S AE LATE K & N RO
A R, DL X Pt W R 2 5 1R E I 2R
A B i 8 A, DR IE H R4S A A 3 P
AN BRI YR, N 2, 3 TP i%
PE P M EE S M3PSR (H A8 LA, 138 P Ay T
Rl nl LAAE b2 3% Py i B Ik 1 R & A

H i, Olsen P M3P Fil M3PSR J2& Wi Il £ 1 1] 1
tlE M PR R A 2l A0 A W R TR I 2R e BIL Y
TS 88 b5 0 = F M AEE—E 2% 5. Olsen P _M3P
BRSO P AE A+ b ] R RS Bl i R A AE Y
WK . M3PSR I LAAl R 1+ HEXT PR 45 1) 1 Fi A2
B HEE A Ak i B /N I 32 Olsen P OM3P Jiff J5 (£
2. 3).#% M3PSR {H ik I PR 45 i ML S8, 00 5 W+
HEXTIE M P W RE AR F 35 TR i W B R R
W R B B R 2 1 45 R )2 £ b M3PSR
U35 B PR BTG LI FHAE , w3 B 48 2 2k 5 X
P IR RFGE 07, PR 38 1 9B KA ML TR K i R ER
Bisgmd. i T 3 A S H0E b UL R) R Y A BN TR A
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