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B E RAEAEFNFTE, 2 THERFRALRAEHERERSEFATEARBERE
MR BARA 4 FE oH R AR A FE KUY & B P AR £ (0 ~ 10 em) CO, .CH, H:#&/ Rk Fn
ANET W ER. £REA 3 HHEMLEERS2 Aty CO,-C ERHHE LA K (30.66 +
3.36) .(58.17 +7.25) f1(59.31 £13.58) mg + kg™, 7 - & By 65. 12% .64. 41% Fu1 64. 12%
HEWI AMMBGLEMALEN CO,CERHHKE-—EREPTHEAAFRIATRERNY
GEAA AT H - ES A FEBERNE R EERENRT CERYE RS+
BEFS52 ARK CH, WERE BR20 AANAET LERSHLERLD BAK <4 H
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EURETLRANEN S BEE XRAPHLEANKEEN-—FNEF A,
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Soil organic carbon and nitrogen mineralization along a forest successional gradient in South-
ern China. OUYANG Xue-jun', ZHOU Guo-yi', WEI Shi-guang'’, HUANG Zhong-liang', LI
Jiong' , ZHANG De-qiang' (' Dinghushan Forest Ecosystem Research Station, South China Botanical
Garden , Chinese Academy of Sciences, Zhaoging 526070, Guangdong, China; *Graduate University
of Chinese Academy of Sciences, Beijing 100039, China). -Chin. J. Appl. Ecol. ,2007 ,18(8) . 1688
-1694.

Abstract: With incubation test, this paper studied the characteristics of organic C and N minerali-
zation in 0— 10 cm soil layer under three forest types, i. e. , pine ( Pinus massoniana) forest
(PMF) , pine and broad-leaved mixed forest (PBMF) and monsoon evergreen broad-leaved forest
(MEBF) , which were in a successional series in Dinghushan Mountain of Southern China. The re-
sults showed that after incubation for 52 weeks, the cumulative emission of CO,-C from PMF,
PBMF and MEBF soil was 30. 66 +3. 36, 58.17 +7.25 and 59. 31 +13. 58 mg - kg~', respective-
ly, and 64. 12% , 64.41% and 65. 12% of which were released in the first 9 weeks. The cumula-
tive emission of CO,-C was always significantly smaller from PMF soil than from PBMF and MEBF
soils, and its change pattern over time fitted well with a two-pool kinetic model. The parameters
based on the model implicated that the mineralization rates of soil labile and recalcitrant organic car-
bon tended to decrease with the forest type changing from PMF to PBMF and MEBF. The cumula-
tive amount of CH, after 52 weeks incubation and the net production of available N and nitrate after
20 weeks incubation were significantly higher in MEBF soil than in PBMF soil, and also, in PBMF
soil than in PMF soil. NO, "-N was the dominant form in net available N production. The change in
soil organic carbon mineralization rate caused by forest type change was an inherent way to affect
soil organic carbon content.

Key words: soil organic C; soil organic N; mineralization; forest type.
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BRI S R GE R Rl A 75 R P BOR YA LB
E,MAKLBEXREBRESTRETRREK
NSl AR IR Y L A LB SRR X A Y
AL, BB LEE A YUK 4 x5 2 AL, AT
SRS KRZEAL B 21 B R, X2 BREKE
MERUREMTETRYWE. R, RRTLRE
AR A LR Y A R B FE A FLE LS
RAIPHS R, RRMRESRAERREIINEEH
BERS. Bk, Bk LA DR A LB N R
ESRAERBEIAMERKBEINERS
Bl - HR BB E XK.

A B IR R B R — TR AR A R
B RN RESIK R EE SR T ERE S LR
AVBREY LS KR, W THR L EREE
DU FBE IS R R b AT 0 B Ae LR , YE
B XM 2R P E TR, A EEH
FENEX™ . BEREGE KRR - EE
F L PE TR SR AR BY , 32 243 A 7E T B R
X, BAh, X R T L I RRRE
B, 405 R4k (Pinus massoniana ) ¥, L H J7 13
HERE RN AR B, BFFZ R SR KR
W FIIPARZRAEERE T AR R AT
LRHE , RA T Z K. R F0E AR T3
AR BB R B BUAR AR LA DU AR 1L
FHERZLL, EERA SRR 5 LA VR AE
HIBhASEMRR , W BRMAET RE R AR R

2 WRMESHMRAE
2.1 HRHNR

=
=

AAREHBHLERR B RRP KX (23°09
21"—23°11'30" N, 112°30'39"—112°33'41" E) Py ik
T ZHMXEERNENESRKE, FHKERN
20.9 C 4B R 81.5% , FF P HME N &
A1 956 mm. T JBFEHE ,4—9 HAFZE,10 A&
BEIARNBRE BRRA B)MERA(T F)W
VRSB K 12.0 THI28. 1 €I L R
B EESRMNE s WIE U aMakgs
REMM, FE IR LB LR, At
FEHY 3 FRERAK T B L8 R4 A 3R
e IR 1.

RE AT R L (0 ~ 10 em) B ERIPR AR
EEBHBEP AR B3 MEK S ) DEMR
PR(TRIFRIABR)  PRHEIER 50 ~ 200 m, 2y 1960 S/
ALFHEB R SEMMK, UEEERRATRRE,
SEMERAHE-FTARE K TEAEE, FEH
k2 I3 ( Rhodomyrtus tomentosa ) , = X F ( Evodia
lepta) % {8 W7 K ( Schima superba ) %5 & M- 1%} b 411
B ZARPRBE R AL TE B I P AR AR B R T B I R
WrBt. 2) $1 R MR ZpR (TR ZEAK) < MRl IFR 100
~250 m, ;g A TFPHE I 5 AT 75 9 o i R -
ARG BRI, & DR R M X
SRR KRB — A h A KA. SR
DR #h, W MR Fb 3 E A MK 4 5 ( Castanopis
chinensis) \£1JZ %#% ( Craibiodendron kwangtnugense)
FEEH ( Castanopis fissa) . SHIE L2 4:6.3) F
JRUHE 2 I bR (F8T R 22 XUBR ) < AR 3B 4R 250 ~ 400
m, B FH I 400 E{RP Py 50 6w ML P HUH P
PORA, BABEAL T B P AR & R B B R bR A
o A P T B AR ) o O 3 U8 B IR BV R R
BHIRENE . BERERS BHSWE R B

F1 M0 ~10 om) HELREUMER

Tab.1 Soil physic-chemical characteristics used in incubation experiment

& pH {8 pH i L 2 & 2 B C/N c/P N/P

Forest (k) (KC1$) Organic C Total N Total P

type pH value-water  pH value-KCl (mg-g~") (mg ~kg™) (mg-kg™')

I 3.78+0.09b 3.17+0.10a  37.20+7.27a 858.93 +71.48a 256.68 +22.73a 43.5+8.5a 146.1+31.6b 3.4 +0.5b

i 3.82+0.02b 3.14+0.04a  36.14+3.78a 809.09+112.552 193.72+19.36b 45.4+7.5a 188.5+28.7a 4.2+0.8a

i 3.93+0.07a  3.19+0.05a  17.40+2.89b  537.27 +59.06b 183.43 +21.53b 32.7+6.0b 95.3+14.8c 3.0x0.4b

R AR AR A ABE TSR SR i Jed sl HkE

Forest Available 1P NH, *-N NO, "-N Available N Total exchangeable Exchangeable Al Water content

type (mg-kg™') (mg - kg™!) (mg - kg~') (mg-kg™') 8019“)’ » (mmol H* - kg™!) (%)
(mmol H* - kg~!)

I 2.65 +1.05ab 1.16 +0.34b 13.58 £2.96a 14.7 £2.88a  294.24 +21.50a 274.63 +18.88a 23.29+2.47a

I 1.86 +0. 84b 1.80 £0.29a 7.08 +1.36b 8.88+1.42b  258.71 +44.24a 235.34 +£35.77b  22.38 +3.9%4a

n 3.56 +1.48a 1.88 +0.34a 4.59£1.42¢ 6.47+1.37c 148.39 £31.96b 141.54 +28. 38¢ 8.33 £1.80b

1. MK 4RGPk Monsoon evergreen broad-leaved forest;Il; £1RgH-JE3Hk Pine and broad-leaved mixed forest; ll: Z5EEAAHK P. massoniana forest. [al—fF
HARRNEFRBRREFBE(P <0.05) The different small letters in the same row indicated significant difference at 0. 05 level. TR The same below.
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SR £ B H R F K B ( Cryprocarya
chinesis) . B R JE 55 HE (C. concinna ) F1 5 B 49 #&
(Lindera chunni) %1,
2.2 WIEIF®
2.2.1 A SR FAERT om WEHEUE
HIRARE L S MHREURFE L SR E VLR
£ MRAEHIENER. HEAEMREGFEAHS,
Bkt R AT BB 3k AR, 3T 3 mm . 33 5% BT
i+ 2, — I A TIE LS A SR
Mg, 5 — R TR F 3% pH & . F PLef
LRFNE.

BB+ 38 60 g BCA MR MVEERR R, FIFRIBK
W HEKEL N MM KER 60%. FE+ 1
/NPERRFN— N3 10 ml ZRABK B/ NBEAR (fF 145
KEFRGE) HEBA 1200 ml i PVC #1 R H M
o, B S 6 ARETE 25 C AL WS E 5%, [,
H 8 NERMIENTH,RNARSE 60 g B3
110 ml ZEABK B /NERE 1A S HITEREFRRES
1.2.4.6.9.12.15.20.,28 36.42 152 RIAHERT
Sras NE R MAE| B R h R ESUE, DA
HFEMA CO, F1 CH, FIRE. BIHHIRS A G 17T
O R AR R 1E, IR XUE R 2 h, P
FEHARANSESHIREL23H. EX5E, B it
gk, Hod R R HT.

TRAVED LT 2 A LA 500 ml KB
Wi —ERERE+ (AT £ 350 g) H#HITH
F. S /NP —B, B IL D KBEN
(BIMFEPEE 3 M EREBAKKEA) , FIEEMH
FBHERAMATS. EHRFENE 1L FH. B9 AL
20 FABGRr +88, M E LIPS AW SA S
#,56 4 B, BER 4y 500 B A Yk A
&, I E— R T KR,
2.2.2 MM P EE RSN R A N 2 e Sk Y
FEAT, AR AR 0.5 mol - L™ Fi4H 1R
B, BB ek mEREER-ERAAEE e
PiE s pH B 1 mol - L' LB BB (KL N
2.5:1)j5H pH il W& ; AN 2A S5 HE
BERESMNIIRE L FE R B FF R 2, B
a2 WA S R AR ER L EEK 24 0 H
0.5 mol - L™'BREREFIZ IR, FHE S M4SN MM 1k
B

FH HP4890D S AH 35X (Agilent 22 H] 4 7= ) Ml
EHF M CO, 1 CH, ¥RFE. CO, f1 CH, #U#: K
LUEE TR (FID) , & 045 F1 47 B AL 9 IR

43514 200 CTHI55S C, BENPARS, FE N 30
ml - min ", BUBEST 24 h AT SEEE. AP
IV 25 0 HRE R R IR E N R4
CO, 1 CH, 3 hnaosi /b ¥ B ( BB BOER IR U <
). TS RLL105 ClHB T+ 5%
2.3 geitsrty

FH SPSS 11 B4 #HATHR AT MAEE F =
(ANOVA) GEil4y#r , 88 J5 F LSD B}, Games-Howell &
BREERE AR ER B EH. F Ongin 7.0
BAFSE B VB3 J1 23 BRI R &

3 BRESW

3.1 RRIZFAL A VMY 1L

HE 1 ATLUE S, BB R ES, R
BATH T CO,-C BFHM & B2 KTk
T (P <0.05), i HZE XML A CO,-C EFHE
WEBRKTREXHK LR HENMNZAAGFEERE
EH. 7R 52 Bl , XK IR SSARFIRA A T 45 1Y
CO,-C B HEH & 43 5034 (59.31 £13.58) mg -
kg™ (58.17 +7.25) mg - kg™ F1(30.66 = 3.36)
mg - kg™'. 3 PR 1 CO,-C BRHMBHER
FERIER 15 RHBGERMZR L. 851 15 FK
¥R, ZEXMRATR ISR L CO,-C HERE R L
F—HEBER TS, 15 FLUSH CO,-C HE
8% E YUk & Sl

3 FRFRAR 1458 CO,-C HEB Bl 35 77 5 (8] 9 22 AL
RER—BLE 1 ~4 8, =5 CO,-C HE R R
BBUN, 5 4 R FHERA RS 1 B 1/3;E
9 B FRGE W, =8 MHEBE R F W/ B
FEERE ;B 52 ANHRERYRIBEIW 5%.
THREVBRD LTS CO,-C EFRHMELEIEF
BT 9 JRI AR, 7E 9 A Z R inEg. 25 9
FSEHRET , 22 AR IR RS RS AR - 38 CO,-C B
FHEB R 7 5 & S HE R 64. 12% 64. 41% F
65.12%.

S 3 FRERAR AR R R Y CO,-C HEK
B Besh e,

C,=Co(1-e™) +(Tc-C)(1-e™) (1)
P C, RRAE ¢ B2 BFRHM AR E; C, k£
AT T IR BREE (IR ) K/ a-fh iR
T AT B SE & h M H () B IE
(Te-Co) W R B R (K2 £H, EE
FMREGRR BRI S AR, SRR
] BALBK BRI D , T T PR RO S AR R BB L
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F2 1 CO,-C ERHMBANT L HFEEBERSE
Tab.2 Estimated Kinetic parameters for cumulative CO, emission and C mineralization in soils ( mean +SD, n=9)
PREY Co k h R? (Te-Cy)/
Forest type (mg- kg™') (mg-kg='-d™!') (x10°mg-kg™'-d7") Tc(%)
I 48. 56 +9. 47 0. 0199 +0. 003 0.71 £0. 16 0. 990 0. 002 99. 869 +0. 013
I 42.39 +5. 41 0. 0250 +£0. 003 1.21 £0.26 0.993 +0. 004 99. 882 +0.012
n 22.72 £2.41 0. 0249 +0. 003 1.24 £0.20 0.992 +0. 004 99. 867 +0. 022
80 107
T N O O
g 2 Bl "
goo0f w oL
e i E
E ?)50 3 g g i
& 8,00 e
K 2 e
O"ﬁ M 2 -10
Q330 =8
S | ©F st
S0} g
= L
T 10k & 20 I
0 -25 —
l4r 0.6
o1.2 o 0.3
0 Z1of W Of
o oo -03
EEos ® E
% & B 06
S gosf ®E
Q3 & E 09
O -2 &
3.0'4 + eE) _12f
Soaf ]
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0 " -1.8 . . - .
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$E3% A Period of incubation (week)

1 BBtk RIERS RS CO,-C.CH, RFHHEMAHCER

Fig.1 Cumulative amount and emission rates of C0,-C and CH, released from soils (mean +SD, n=9).
I : R R Pk Monsoon evergreen broad-leaved forest; I : £f FMH B354k Pine and broad-leaved mixed forest; Il : I EE#A#K Pinus massoniana

forest. T [R] The same below.

BENESHFWEE. XA EERBN T T
A BB E N R R R AR KA.

HE 1 A DES , BN EFESEP, ERMA L
K CH, ERHBE—-EHEBEPTEZHLE, M
BERTEBE/DNFIRMALE(P <0.05). £33 52
RS, TR B ARFRAR LA CH, BB
HERCE A 1A B ( -20.20 £9.74) mg - kg™ (i fH
FFTU) ( -4.31 £5.58) mg - kg ' FI(2.31 =
3.99) mg - kg™'. WZESE 6 AR, 3 MM LM
CH, BRI ERXBIHKE. WP LESE,3 #f
FMLIE CH, EFHRENWER T ERAT 6 AHE
BOERN 2 185 . 7ER7 6 &, Wik CH, &=
RHATNM > B > Ibbh, ZHFRBEBFH =
5,3 H Rkl CH, fFeEebtiE L XM R K,
IR, XA ME SRR TR - ER

W CH, f6Eh REMRKE1L.

A VUK L BT A RITE )
KELH. XS 4 AW T BHTREYEMENE
B, T BHAEYE YR KNS RN EE RN
AfemizEiL, 5 13 CO, MHEBME—3. Kb, 3
XS ' &, I, W HZE XA RIS 1 58
5T EZRIFEESIT EMER(E2).

3.2 RAZMEEENANTE

7E 20 AR 2, B et ) m 3 i, 3
WA B FIAM HIBAE R R (SR + HER)
L RBREDH AR (100.62 £15.11) mg -
kg™' .(75.76 £16.71) mg - kg 'F1(38.75 +11.63)
mg kg FTH, ALK L ELRAEN 11.80% .
9.39% FM17.27% . Hrp , =X 15 20 BAENE S
TR EEE S TR, B ARSH
MZ BB FEREEES (F3). EXMRAIEIMAK
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Tab.3 Available N, NH, *-N and NO, " -N net production in test soils ( mean x+SD)
HREL FrFrntia] F 3 Available N NH, * -N NO; ~-N
Forest Period of
type incubation NP PTN NP PTN PNP NP PTN PNP
(week) (mg-kg™') (%) (mg-kg™") (%) (%) (mg-kg™!) (%) (%)
I 1 8.71+2.30 1.01x0.25 0.02 £0.29 0.00 +0.03 0.19 8.69 +2. 38 1.01 +0. 26 99. 81
9 24.80+8.57 2.90+1.01 0.30 £0.37 0.04 +0.04 1.22 24,50 +8. 39 2.87 +0.99 98.78
20 100.6 £15.1 11.80+2. 10 -0.22+0.72 -0.03+0.08 -0.22 100.84 £ 14.6 11.83£2.08 100.22
I 1 9.24 +3.41 1.20+0.57 0.35+0.72 0.4 £0.09 3.82 8.89 +3.65 1.16 +0. 60 96. 18
9 24.53 £5.28 3.01 +0.41 1.01 +0. 82 0.12+0.10 4.11 23.52+£5.12 2.89+0.42 95. 89
20 75.76 £16.2 9.39 +1.68 -0.79+0.67 -0.10+0.09 -1.04 76.46 £16.87 9.48+1.70 101.04
m 1 2.42+1.38 0.44+0.24 1.05+1.05 0.20+0.19 43.45 1.37+1.31 0.25+0.23 56. 55
9 11.27 £1.33  2.11 +0.27 1.52 £1.38 0.27 £0.25 13.49 9.75 +1. 35 1.84 +0. 38 86. 51
20 38.75+11.6 7.27+2.17 -0.841+0.66 -0.16+0.14 -2.16 39.58 +11.86 7.34£2.25 102.16

NP %5 4k & Net production ; PTN . ¥4 5L & (5 + 3 £ H( L) Percent of net production in soil total N;PNP : 5 {L & 5 ¥ 8 1L A % B L4 Percent

of net production in available N net production.
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Fig.2  Soil microbial biomass C content in test soils after 4

weeks incubation (mean +SD, n=9).

TERAESE 1 ARG 9 FRMARRSRT L RRENE
ER T DERMK,BERARMIBAKZ [HAFE
BEMZSR. XU RE SR B R hy AR 1) 2 X
MEAE, HIRATT LA YLR R B &, T REA
.

FERFRLET,3 AN L EEERRT LR
FRE 5 RS B (] B 38 0 38 0, T 2 S R AT
Ao FARE U Bl SR b (4 3% hn e s (AT 9 D &
B (K 3). XILPIEEFFAYET 9 A, L IRAVLRE
RS RET ALV LS RS R AN
RAE R Z, TZESE 9 A ES 20 FWAHIR. B 7
AR R PR ) 2 KRR A, BT 9 JA - e
AR P EER AR LB A, AR
BN (K 3) , LA R RHAL R 23 iRt 3.

4 it @

4.1 FHHRESHHREHIXE
FRAR P B UL R BBk A MR A

B BRI R TR R T AR KRR
BB BN LA RN ZER, RETERAR
BB AL, SBOKT L RAHRET L
FFIEA 5. AR SRR B F Y IE Bl H S
i H A B 5 9 O 8K ( palatability ) 1 8] 3238 55 4 4
PIEHEA T RAR AR, 0+ A YLk AR R AR
R0 AR FTR A A 8k B W R UR B B AR
A 3 FRBRARIE R (PR Fh B — s IR ZTAKBR T 884>
R Sb , R AR R o B K L i 5 2 XU Hhy 2
MAFAR) , EHRE DA B0 E B EEmE
HO T R RAARARER(E ). K
MAEBER AR R A T RS B P,
PLERH L HEK CO,-C BMANLRSD (LEHER
EHEY, 5 EEAOFIK . SRS’ EHKRAL
MBS R TR R S B AR
WYY R (F 3) & - EAYBRES kit B
FHERR E R

FE R B 28 R b AR bk 1) 32 UK 2 B 3 72
T, A YLBRA S B LR+ 0 YRR P A4 Bk
PEXIZRBE K. S 3 Fhobk B 1 1 B¢ PR AR 15K
PE i R A PLBR A LU 2 5B/, (B H BB R AT
R E BB (R 2) . G AFRREEK,
KA PRAEN R B R O F LB EoRs ok,
LAFRMERPBREAM LM ERUEREL  FEET
PR BRI, LS FREE R I B SE A, A T 8RR
HESRERNERAERE. RN, R R &
HALER AR, XA ERMEERR BT R
FESEAEVBRHRBETARRRESL EFaE
AR E L. XA LA YIBRD LA B h
FHE_ERBI R GEEY hvAAR I o KR (b
B, A YUK S B3 A PR 2R E i
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BRI SRR N T A DB B & B ZERSPRSEBR
R A R TR S AR ] R b g <
BRI EAE R S BY X BT L
.

FEAIRE o, 13 52 ISR HE CO,C B &
BAR 59.31 mg - kg™, am/NTFHADL 3% K5k
Hm s ™ R RE, R T AR S B2
S4TSR T AR . B S TR
FOBRTHSH 2 h 5, TR T HEEHRS, BK
Hiydi/N T 3% CO,-C BIHERK. T Bridgham 2 B3y
F U, ZEBERIFBORA F e FTHERCHY CO,-C AR
215 10 /5. B, AR 5 B CO,-C Hepus R
L % 378 1o A 70 A 40048 2] £ 0 R Bk B A D RS
CH, B e st HE R R B B AL B — 38 43, (B R H# 1k
B CO, HmBELBL. X EILTiBM,30 C
ST S A, R CH, B R 505k
BEMNO0.5% ~12. 1% Ze 35 2 (P I L 4, CH,
HOSER WCRE 5 CO, HEMR B/ 139 Y. EREK A
Uy B LR , 2% HAB AT 0. 008% 7). AR
Z RbK - R I CH, BBAE 3 Rk B R &, 3 52
FR B Wi Bt L o - SBEHE OB B Y 9. 29% , T RAAK
FRASHK TSN E /. (B s T CH, 786800 L 2
CO, i 25 51 Wik, BF9E CH, ZE H Pk
B AR R PR EENE.

3L CH, M4 CO, B ZRF
RIS YT RERETE RO O BE. T3 Ak CH, 2 i A
LB CH, SALERER, T4 CO, MM
AET 2R RNRE. Fit, 1R EwREE
LEHIR U T3 CO, HERMTR/NY . AR
F, ZRARAR B 2 T A H K 1) 3 KUK % 728, + 33 i
CH, MR AR, 5+ EPBREA S BHM
B B TERA S BESS N RS EYE
Y, R F MR CH,. IR & 8, B
HERENRS SASEANRA LS SRk LEKE
I, PO CO, HEpk B s & 1 5 2 Kbk +
SRR, SR bk 25 Bk TR A Ak S Rk CH,
B BRI R SRR, 5B XUk Rk, Xl
BIRRH T  P AL CH, WA RSB T
AR, 53 Rk R BOK. REIRAH L84 bk
MR SRIEEERALH, BEAIREERE
| 5ERMAEEROE.

4.2 HHEESHEIENT &

ARG BEE A0 2R bk L ELIR BT (pH < 4.0),

TEGAEREUBSEREER D, ERLRD

TEAVER G L LA R R D0 5 FE R AR
BT g Hopk ) T R E B, L REA L
RH LRI BRI . X5 L % B
RERA— B, T -5 BRI BH AL A TR
TRAE" R BeA B ALrE A BGRB8
BRI T b 5 B A JRURR ZR A M R AR
PR T LA NH, * GBI RE TR AR,

AR B R B, B M B BR ARAE B SR B 7E AR
] 28 KAk S AR o, AR AT 58 X AT R
BAERNESREEMGIRE LR TR ARAR
UL BB AL, FOIIES RN B3 R AR R,
ZWHSRIRE 5 TR s TR RAL T 2 R R
i R E R — A B KSMIEA (0 N,0,NO)
JRiE . X SRR AR IR £ IR RAT B R A
KA. T RUTRE H 28 2 E ™ 2
R SRR AL FH B s P 2 A B B S A R T 2R AR AR B
KEH.

BE 0k
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