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Effects of thinning and litter manipulation on soil phosphorus dynamicsin a
Larixprincipis-rupprechtii plantation

LIU Xujun, CHENG Xiaoqin, TIAN Huixia, LIU Li, HAN Hairong"
Forestry College of Betjing Forestry University, Beijing 100083, China

Abstract; Soil phosphorus (P) plays an important role in maintaining the stability of ecosystem functions. Understanding
the effects of forest management practices (e.g., thinning) on soil phosphorus fractions is important for soil phosphorus
management for sustainable development in forest ecosystems. In this paper, a modified Hedley phosphorus fractionation
method was used to sequentially extract soil samples and investigate the characteristics of soil phosphorus fractions with
different thinning intensities ( control, T,; Low thinning, T,; Moderate thinning, T,;; Heavy thinning, Ty ) and litter
manipulation (control, CK; exclusion litter, NL; addition litter, DL; exclusion litter and roots, NRL) in a Larixprincipis-
rupprechtii plantation and addressed its determining factors. The results showed that soil labile phosphorus ( Resin-Pi,
NaHCO,-Pi and NaHCO,-Po) , soil microbial hiomass phosphorus, and acid phosphatase activity increased first and then
decreased with the increase of thinning intensity,, and the maximum appeared in T,,.DL treatment significantly increased soil
labile phosphorus ( Resin-Pi, NaHCO3-Pi and NaHCO3-Po) , soil microbial biomass phosphorus, and acid phosphatase
activity. No-labile phosphorus ( HCI-Pi, concentrated HCI-Pi and concentrated HCI-Po ) and residual phosphorus

(Residual-P) were not affected by thinning or litter treatments. The redundancy analysis ( RDA) indicated that the changes
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in phosphorus fractions were mainly driven by soil microbial biomass phosphorus, acid phosphatase activity, andsoil organic
carbon in the surface soil of the Larixprincipis-rupprechtii plantation. The results suggested that moderate thinning and
increased litter could significantly improve the activation of phosphorus in the surface soil of the Larixprincipis-rupprechtii

plantation.
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soil organic carbon
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BRGEVRMRE D R EEREENY . R PBE RS FIE S, AN RS S8R A BB e 2
S BIBABE R A LSz R R A R RIS s A KOk B
BN RS AT W H BRA: S R G R BRI E TR 4y o0 R IR AR J A2 AU BRI R ARk IR
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[ S R B A B BB T Bz —, [AMRRERE BB Y X IR 3 Y 5E 4, L SGE A REAR NG IR K23
I 94 BT 43 T R T - SR B A AN R TG 1 | AT X - S 3R ) A AR ER P A R i L B Tmai A
(ORIFTE A L] (R BB -3 BRI DLl 5 S B AR 5 RV A K B £ A 1 25 4 s & R A N AR L
R A3 4 MU ( microbial biomass phosphorus, MBP) £ Hu 28\ Ky a) 4% B 36 0 T + 3 NaHCO,-Pi
FI NaHCO,-Po it , HHEA RS &2 FEARMES R h, WV WAEFR G (L3 8) h 478 3 2 A
22 R R R S B VR PR TR T R TR AR 0 PR A SN B, K E
G B LR TR PR TR P Ak B - SRR R - SRR R b S AR W A R RS R A A Ak B - R R 1 R
M e A 38

(] AR 8 v P Ak AT 0o - SR 2R 7 AR S ) (L 1 52 ELAE RS - SBEm 3R A S o v R DL Al . AR b
W41 ( Larixprincipis-rupprechtii ) /238 B B8 L H7 L1 b ARAK 2 0 B BF R D 22— | AR SCH b X AR AV i fs N T bRt
A TR} AR A A1 B U 7 P A SR SIZ 0 | BIF S [ A B AR A 9 0 A B XS - ST T2 25 (0 S e, K S 552 i LAY 2%
AR A SEEREAE PR 0 GBS IR 7, AtV i Fs A TAR - S 3R 4 SR R R 1Al

1 RS

L1 AR5 XA

WXL T L P A KA T I0 TR BT L A A B S S 5 MRk 3% (111°597 E,36°40 N) |, ~F-3414K 2337
m, J& B T R R AR, AR 6.2°C  AE Y RE/K & 680 mm ( FEEHE 7—9 H) . FHTHH
191120 d, 43 H B 2500 h—2700 h, = 10°C B4R 2500°C—3000°C . HIERAILIME 1+ FRgEh £, X E
TR W 25 Y Jm L VR M R R ORRCHE, 35 B TR OR R RP AT AR A6 VR 0 A ( Larixprincipis-rupprechtii ) | JH B
( Pinustabulaeformis) | FAME ( Betulaplatyphylla ) (il ZR 8k ( Quercuswutaishanica) 55 . A T2 B4 V> W ( Hippophae
rhamnoides) B3 ( Rosa xanthina) AT ( Lespedeza bicolor) \554% % ( Spiraeasalicifolia) 55, F A FEA5 4
& 5 ( Carexrigescens ) /2134 ( Dendranthemachanetii) MI>% ( Epilobiumangustifolium ) 5 .
1.2 FEHLBEE

M TABE A & e N TART 1981 AEFPR, B0 46 %5 B2 oy 2500 Bk/hm®, 2012 4F 4 | BEHCT L 5%
1 FRIEFR AP E it — B AR AE B P N TR LUK A1 H iy 270K 53 2 B8 VR 4 b 3L | 91 1] e i 25
P i B L 53 D 4 AR R IR (T, 0% ) VERBERI X (T, 15%) P LR (T, 35%) 3R BE TR A ( Ty,
50%) AbFESS i A Hh ERR BUARAR RS bkttt bRl AR BEIRCE 3 DA 3 12 325 mx25 m [ EbRifE
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FEHL, 2014 4F 7 H  XFREH 15 =3em FIAEILT5 AN PR T REACKE RUFIS7 44 R 2 FEE B LR 1,

R EEMEARRE

Table 1 Characteristics of sampling plots

T N it s st e i
Treatment breast height/cm Height/m (bk/bm?) Age/a Slope/ (°) Aspect Position Altitude/m
T, 15.01+0.51 14.19+2.30 2095+ 64 35 25 i e’ 2327
Tis 14.85+0.69 14.06+2.02 1850121 35 24 B[4 st 2334
Tss 15.96+0.38 15.86+0.96 1402+90 35 24 It )7 2346
Ts, 16.81+1.26 15.41£2.22 1109+187 35 25 dk i3 2339

PRI A b E R IE Y T P . 2014 48 7 R 58 2 BEAL X A T 5 15 AR B U N 1
B 1242 mx2 m /METS 50 4 R RTE AL L . (1) BRIR (CK) AR B FRIRAS 5 (2) 0 (NL) « LR LR 2
PR HAERE T B E B 0.5 m =5 1 JEJE IR VEAE , BELIE JR Y5 P07 ARE 705 (3) A% (DL) <8 25 U b 28
FETWCEE A I T ) (LA FE O 1 08 5 A R I R V& 0 ) 3 ST DRV W A A 7 N5 (4) DIAR 25
(NRL) R HZ BV EAERE DT S 2R 0.8 m (IIETE KA A PUAR A ISV BH LR A1 FETAR R i ARE TS N, 28R 7
PR AR IR YA ), IFiR B 0.5 m = Y8 T I PR P AE | BELLE R P 0 i AR DT I R b 3 N E AR
1.3 FEACREE

2017 - 8 H HIINAE 5 em HHREFEHLN A/ NEETT N 0—10 em H 3, AEAFE T N BEALIEER 3 455, #4 [H]
—FE b AH [R] 2 R Y VR A B AE H BHAE T BT ORRA o B [ SE g % S 48 iy R AE . T EERBREE A B
FEYFRMA I 3 2 mm 0, 5008 2 O, Horb— 03 8 F 4°C VKEE N VR ORAE , F T 3 600k W o 98 A ol T Tl 11
WSE 3 55—y FARETE AR ST BT B3 434 0.149mm 55 , 1T AT ME BT | HER 20 23 09I 22
1.4 AA8bRIE H ik

A HLIK (soil organic carbon, SOC ) >k FH H 4% R #f 4h I #L I 22 . pH >R R BE 11500 %€ (pH 1.
Sartorius PB-10, 3¢ E K+ A 2.5:1) . 34 % (total nitrogen, TN) K FH¥E H, SO, TR A 10 77 7H fh ik 1% &%
W AT (SEAL AutoAnalyzer 3 HR, £8 [ ) il %2 . £33 7% /K 3K (soil moisture content, SMC) >R 4t 7%
et

S W R A FEZE AL R, pH K 8.5 19 0.5 mol/L NaHCO, 7 IR, 5115 Ho 0kl 2 | 560 &
BN 0.457 )+ ERRIE B FR BTG PE (acid phosphatase activity, APA ) 2K XS LA BERRER 2l 2 7

- HEBE2H 53R Tiessen BCK Y Hedley B9 AR R R FHELLIZ R A9 715, BL0.5g 13 0.149 mm i K
T+ MU HCOS Ha A B ES 732 I L0.5 mol/L NaHCO, 0.1 mol/L NaOH 1 mol/L HCI & HCl iZ4%,
S AR AR 1 A VR H,S0,-H, 0, 7E 360°C T i 1 7, 4300 5 2% 9 3 JCHLI & i 5 53 B 10 ml #5543 0.5
mol/L NaHCO, 0.1 mol/L NaOH ¥ HCI 12 & W i R IR 1k , 2ok B W2 B 1 i , FH T 48 S i 0 7 5 LR i
VOO S P AH T L (2 Hedley AR 38 HE 90 X5F 45 T 25 8l 28 W SR FH %) e 2 R 5 HL 0 oA - 800G 1
(Resin-Pi NaHCO,-Pi Fll NaHCO,-Po) H 4535 M ( NaOH-Pi Fil NaOH-Po) §4 52 A8 ( HCI-Pi  #k HCI-Pi FlIv
HCI-Po) 5% M8 5 # ( Residual-P) .
1.5 Hdmkba

K H Microsoft Office Excel 2016 F1 SPSS 19.0 # {4t B 48 A 748 1143 BT, R FA AR 2 75 2% 5341 ( Two-way
ANOVA ) £ 3 AN [a] [R]Ha BE AN [m] 98 7 0 A 395 = 8 L 25 (9 28 AR DA S A vk ot | 3wl 4 43 | 1+ 48R
PR R BTG PR AN 3 Y R R, B K «=0.05 ;3R A BA I 2 5 22 43 ( One-way ANOVA ) L 55
A Ta] [ AR 5 B AN [ U 9 ) b 007 X AR o | SRl 53 | - S IR 1A ol 19 TS A R T S B Ak W i 1Y
Z5, BEIKFHR a=0.05;RH Canoco 4.5 #A4:, LA 3R L 43 S w07 A8 8 | D) - P A M o | P ol 2 it 0%
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PERBAE PR i B E R MO TAR 73BT (RDA) o AEIEISR T Origin Pro 2017 814, 3% Hh 808 3 0 - 34 {H < 4
%,
2 EREH

2.1 HHEEARPRLYE R

AL R A H A LR 2R SRR pH 27 B3 (£ 2) , fERBEAE H DL AH R i+ 34 ML
B A s NL ORI NRL A9 /KR B 3 /T CK Ml DL, HoAth VR R 0 8 5 25 5% AR B [ AR AE s h , H 3 AL
2 DL>CK>NL>NRL; DL A3 T 4= 58 21 & f B i, NL A3 R A9 57K 3 51X, pH A 7] 3] Y 4y Ak 381 1) 25 =
RN, e EE R R b 8 MU S B0 DL>CK>NL>NRL; NL 7K % 8 % KT CK, NL il NRL 4b ¥ T
i) pH .3 5 T CK A1 DL, 78 35 B [a] £ 1 b, DL A7 LA % & 5 3% i T At 3 Fh b 24 NL B3R 5 /K %
=K.

F2 BNEIEERBUMR

Table 2 Physicochemical properties of soils under different treatments

)£ Uake2yp s I B e FKHE

Thinning Litter manipulation SOC/ (g/kg) Total N/ (g/kg) Moisture/ % pH

T, CK 36.88+1.08Aa 3.01+0.74Aa 46.23+0.97ABb 5.94+0.15Aa
NL 37.20+0.84Aa 2.11£0.71Aa 38.66+1.77Aa 6.27+0.01Ba
DL 47.04+0.78Ab 2.13+0.03Aa 44.27+0.06Ab 6.17+0.37Aa
NRL 39.16+0.55ABa 2.06+0.13Aa 38.43+0.56Aa 6.27+0.03ABa

Ts CK 42.02+1.77Ba 2.96+0.61Ab 45.19+1.23Aab 6.00+0.22Aa
NL 39.43+1.39Aa 2.50+0.33Aab 40.05£1.57ABa 6.16+0.09ABa
DL 49.39+£4.37Ab 2.02+0.39Aa 47.49+2.94ABb 6.35+0.32Aa
NRL 37.55+0.57Aa 2.16+0.31ABab 41.90+5.75ABab 6.46+0.26Ba

I'ss CK 47.63+0.84Cc 3.28+0.45Aa 60.41+4.19Cb 5.90£0.09Aa
NL 44.13+£0.65Bb 2.71£0.51Aa 50.49+3.87Ca 6.19+0.12ABb
DL 55.54+0.66Bd 2.54+0.36ABa 57.07£2.33Bab 5.93+0.10Aa
NRL 41.51£0.58BCa 2.68+0.22Ca 51.49+4.42Ca 6.04+0.12Aab

Tso CK 42.92+1.80Ba 3.30+0.38Aa 57.39£1.22BCb 5.83+0.16Aa
NL 43.57+£3.22Ba 2.94+0.69Aa 44.49+1.50Ba 5.96+0.19Aa
DL 55.22+1.69Bb 3.07+0.35Ba 57.03+7.70Bb 5.93+£0.12Aa
NRL 43.88+2.72Ca 2.62+0.22BCa 47.80+1.44BCa 6.08+0.08 Aa

T, X A , Control; T 5 AR ,Low thinning;T5s : ':F‘TEIEﬂﬁZ, Moderate thinning;Ts, CHEJE R ,Heavy thinning; CK ,)Eﬂj( , control ; NL; FEHEE
¥, Exclusion litter; DL INfF A 7% , Addition litter; NRL: YIAR 251 , Exclusion litter and roots; /~[E) K5 FREF R AS [ [B] 4855 B 0] 24 5 B 28, AN [E/N
5 F RN AN [F A v Py A 3R] 22 R 19 2 (P<0.05)

72T | Tl B X A HLER S KR A pH AW B E T (P<0.01) X ISR A RA BEY
M) ( P<0.05) ; 7% Py b BT 433847 HLAs | 4 0N &5 7K 3847 1 b 25520 ( P<0.01) , X 18 pH A7 1 252 W ( P<O.
05) I [A] A3 2 x i Y Py A B0 138G BLai A & /KM pH B E A HAEM (3R 3) .
2.2 T EERELH SR

P P Ak BT - S A 5 B B S SE 2R (P<0.01 ) 1] FI05i FE | W] £ B2 < I ¥ oy Ak 1 ) 58 F AR X
AR R (R 4) , (EAHFIRAGR R, DL ANFE T 1Y - 48 i & s 2 f i, NRL Ab T 135
W ERR(E 1),

] A B R 75 kb B R H A2 B X 43 Resin-Pi, NaHCO,-Pi NaHCO,-Po H1 NaOH-Po 5 Wi # 1. %
(P<0.01) ; [ A58 FE XF 133 NaOH-Pi S2MH% .35 ( P<0.01) , JA7& 4 Ab BR [a] 4% 38 B x I8 7% 4 b PR A4 22 BAE FH
X} 1€ NaOH-Pi 520N I 2 ; ()R BE 08 7% W Ab 3 S 52 B AR FXE + 3846 HCL-Pi # HCI-Pi ¥ HCI-Po il
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Residual-P F &I ERE W (£ 4) , EAHE R &GRE T, DL &P /9 Resin-Pi, NaHCO,-Pi, NaHCO,-Po #l
NaOH-Po ¥ 2 55 T HAl =F4b 3, Resin-Pi 5 DL>CK>NRL>NL, NaHCO,-Pi ,NaHCO,-Po Fil NaOH-Po % DL
>CK>NL>NRL, 7EAHFEEYALET | a7 B8 B 13 K, Resin-Pi ,NaHCO,-Pi Fl NaHCO,-Po 2 /& K5
AR A #4345 B NRL AL 38K #Y NaOH-Po 4, Resin-Pi NaHCO,-Pi NaHCO,-Po I NaOH-Po 7 75 i ] £%;
SRIE TR R, FEARFIRVE PR BT, NaOH-Pi 5 5 24 bl ] £ B2 i3 R mioalc /b | HL v B ] A0 Jnd 25 8 T 0 L
ZHALPET | T, xDL K f4 Resin-Pi ,NaHCO;-Pi ,NaHCO,-Po 1 NaOH-Po 23 53411 T 1.03.2.61,1.23 #i1 0.23
£, AR R I K Ty xNRL i NaOH-Po 5 EEFFAK T 48.19% , Mg e A, a1 A8 9 40 kb B K A2 B AR Fi e
JE AW (HCI-Pi ¥ HCI-Pi Al HCl-Po) F15% B2 A5 8% ( Residual-P) S0 A 3% £ ALBER | - HERE2H 40,
Residual-P &5, 44 2w & 2 1 48.64%—59.19% ; NaHCO,-Pi & & 5 %, 29 5 + 3 2 & & 1Y
0.28%—1.59% (K 1),

F3 EEEEMAEVAERERELLERAN T EERBUERZMNTES TR

Table 3 Statistical summary of thinning intensities, litter treatments and their interaction effect on soil basic physicochemical

r I LR A K E
¥ I soC Total N Moistur pH
Degree of ota oisture
Factors
freedom F P F P F P F P
a4 o
| Jﬁi@)x. -, 3 30.169 <0.001 5.408 <0.005 33.856 <0.001 6.467 0.002
Thinning intensities
ERE V(S
Jﬁ@%& i 3 76.123 <0.001 6.636 0.002 17.848 <0.001 5.495 0.004
Litter treatments
VE1) £ 388 8 < ] 7 ) b
Thinning intensitiesX 9 2.114 0.063 0.438 0.902 0.787 0.630 0.937 0.510

Litter treatments

x4 EEEEFAEMLEREFAESEERANTEBASZMNTESNE

Table 4 Statistical summary of thinning intensities, litter treatments and their interaction effect on soil phosphorus fractions

7 F
Fact Degree Resin-Pi  NaHCO;-Pi NaHCO;-Po NaOH-Pi NaOH-Po #i HCI-Pi ¥ HCI-Pi ¥ HCI-Po Residual-P TP
aclors of freedom
e
H.&E&‘E, - 3 F 114.01 283.85 78.38 412.34 54.00 1.55 0.46 1.24 1.102 1.69
Thinning intensities
P <0.001 <0.001 <0.001 <0.001 <0.001 0.221 0.711 0.311 0.365 0.191
AT
Wi 3 F 155.19 443.82 250.39 2.49 613.38 2.65 2.32 1.75134 0.39 12.52

Litter treatments

P <0.001 <0.001 <0.001 0.08 <0.001 0.068 0.097 0.179 0.755 <0.001

] £ 5 € x 95 7% 4
b3 ,
T - 3 F 4.84 32.29 14.21 1.53 18.64 0.47 0.71 0.71005 0.95 0.91
Thinning intensitiesX
Litter treatments
P <0.001 <0.001 <0.001 0.184 <0.001 0.877 0.690 0.695 0.497 0.526

2.3 LHERCE Y R AR P R T PR

B B I 75 4 A B R H A2 HAE X 358 MBP T APA A% 25200 ( P<0.01) (£ 5) . AHFEEE DAL
P70, MBP ¥ [ AR08 B (1) 35 2 e i 5 B ik 3, ELAE rb B (R4 BE T % & 5 &5 ; DL AT CK Ab 7
THY APA 7E B 6] £ 38 B B =, NL A1 NRL AR FE R () APA 75 5% 5 [ 4550 B B v . AH IR 1A) R 38 2 R, MBP &
1 APA K/N4H DL>CK>NL>NRL(E 2,18 5) .
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40 5, Aa
Aa Aa Aa AB Aa
AR a AbAsb, o Aa T ATAB
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To Tis Tss Tso

100
80
60
40
20

Ad poAa Aa agaAa Aa Az By A AbAP  ABa 4, Aa Aa

HCI-Pi/(mg/kg)
WHCI-Po/(mg/kg)

WRRRICGS AN WIS TIBEE SRS TOIBE IR SRS ToHURE

WERRRIR IS TOALR SRS G SRR SR IS L
NaOH-Po/(mg/kg)

0 0
To Tis Tss Tso
B 500 - 300
ﬁ\é‘) 400 T T Aa AdABa AT aq AaBa T AaAa = ggg
[T

B 300 £ = 500
i < 2 400
=T 200 £ 300
= 100 200
g 100

[~4 0 0

To Tis Tss Tso

E1 AEGET ERESFE
Fig.1 Soil phosphorus fractions under different treatments
Ty : X8, control ; T s - e [A]£K,, Low thinning; T, : H1 3 [ 1% , Moderate thinning; Ty, ; FE [6] 1% , Heavy thinning; CK, JFUIK , control ; NL . < B #%
¥, Exclusion litter; DL ITF 7% %) , Addition litter; NRL; HIHE 24 | Exclusion litter and roots; /[ KRS b 7R A ) () AR08 B 1] 2 7 . 35, A
)/ NG kR R AN TR i 9 Ak BRI 22 e B 35 (P<0.05) 5 [T Sl by - Al e 2

*5 EMGREEMAZEYABREAESEERN T EREY S BUEBSBBEEZNNTES TR
Table 5  Statistical summary of thinning intensities, litter treatments and their interaction effect on soil microbial biomass and acid

phosphatase activity

) T IERE Y B MBP R VE BRI 1 APA
¥ H HiE Soil microbial biomass Soil acid phosphatase activity
Factors Degree of freedom

F P F P
[A]4X58 & Thinning intensities 3 80.616 <0.001 254.233 <0.001
JHIE YA HE Litter treatments 3 272.345 <0.001 535.583 <0.001
1F1 R J8 x4 v Ak 2
Thinning intensitiesX 9 8.753 <0.001 34.419 <0.001

Litter treatments
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% [JCK CNL [ DL HENRL 6 [ JCK [JNL [ DL Il NRL

£ 70 | cd i Dd

tél) Cd

= + c - D c

= 60 Bd _i_ B EE é‘ _ 3 : D Bd
& E 50 + Be < é = 4l Ac e
= 2 Ac # 5 Too Be b
#< d0r P b g
g 30 B Bz e Ba Ac
‘:H'] E 3 . ﬁig on Ba A Aa
€2 0} e Aa #EE 2T

= &5

= <

S 10 | 1+

2

2

5 0 0

To Tis Tss Tso To Tis Tss Tso
2 AESETHEMEYEHE 3 AEAET SR BEREE T

Fig.2  Microbial biomass phosphorus of soil under different Fig. 3  Soil acid phosphatase activity under different under
treatments different treatments

2.4 TIEBEH SN B9AROCE

RDA 73 #1i7k ,MBP \APA Fll SOC JZ&52 00 + BERE2H 43 A2 A ) CHE R -, fR &1 4 AT, RDA 55 1 fliAn
55 2 WA BIAR R T AR E 1Y 66.0% F1 4.5% , MBP %+ 580 21 43 09 52 Wi fe K, LA g T+ 58 221k 19 60.0%
(P=0.002) , ¥k APA F1 SOC,

0.8 HHEL-Po
L FHCI-Pi
NaHCOs-Pi
pH
9
v
*
o
<
a
=4
YHCI-Pi
NaHCOs-Po
I~ NaOH-Po
TP
Residual-P
Resin-Pi
-10 MBP, 60%, F = 63.70, P =0.002
’ 1 1 1
-0.6 1.4

RDAL1 (66.0%)

B4 FELGELEBRASERHTRIN

Fig.4 Redundancy analysis ( RDA) of soil phosphorus fractions under different treatments
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3 e

3.1 (AR I Ak BT - SRR TR A S )

AMFFE R A B A (R EGHR R IN T R 2 H A PR BRI KSR, T AGE i R AMR o325 B, 38 Ik iy
BB W U T IRED R 0. AN, th TR M TR 463750 1 5a 5 35 THE L T A2
A, T BOR R R AURR A, FLIVSS 5% B3 I FEAR Z0 A K6 3% o0 AR B -4 v N4 8 17 38R0 & i, X
55 Selig 25 ABFFE AR —30 7, {H Vesterdal 55" IA N [ 4448 5 T - S MG v AR 0F 17 ML 9 43
fift, FIEFRIY S B N T Jurgensen 252 A A IR X 4 AT HLER AN 42 205 R A (838, X Bl i 22 53 14 Ji
PRIRTRE S FD SRARAE B BRSO R RAR B BRFE A 56, ABIFSE & B, Bl 0] A5 FE i 34 K, £ 48 pH
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