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WE, LEAIBYAELRABESRANTHE, RTRREARTESRZANETZART S, LBELEFE
B SRR T AR REE R RS E T L4, A LET 7 HEAR RIS Cinnamomum camphora #& , F »F
WA, HAB A, A E AR, AR, KA Metasequoia glyptostroboides #& . ZFERANE, TR
El#kH . RE £ E(0~10, 10~30, 30~100 cm) &) H W8 Fi & o2 Ao B 2 FAFAE, S+ R Pearson 48K W 4547 7 ik
FoiZH BRI T AMBERE oS LEARBBR AN E A, LR AW, OB T AR 0~100 cm LA
MR TR T HAKBDMR R A . BRREAR, B, @5k, FrHRAR, KK, 4R, LMt
B, Bt IIE A BB F 5 R 0~10 F2 10~30 cm A B F £ F(P<0.05), RZHHk, LA LE A B
FRENHAELF W LB RIABH AR, QEHETHRK 0~100 cm LIE AL E FERKE DR A . FEfk, £
MR AR . 25k FPHRIAR, AR AR, KR, B Ak, LT AR 0~30 cm £ B A AU E A 0~
100 cm £ B8 Trak 4k, QLT 7 frksb LIEAIBE R E 545 2 A MEEREF EHM£(P<001), 5
R AR AREANMARRE, B, LeREAR, LREA, RERGIEANBERESHESELTREFR
£ (P<0.05), MRk, EfikAk, Rk LEAIR T o445 pH A2 2 F 78X (P<0.05);
B, R LIEANSE R T HKE AR L EMX(P<0.05), REATRIMAKR, KEHKRG LIEAIG RS
SO EZH AT AL, BRI, BB ER, LR R ARAA E R IR LIE AR R T TG 2
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Soil organic carbon distribution and its relationship with soil

physicochemical properties in different forest types of Shanghai City
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Abstract: Soil organic carbon (SOC) affects the balance of the global climate ecosystem and is of great impor-
tance in guiding global climate change. To understand the effect of urban forest types on soil carbon content
and density on the urban ecosystem, samples of soil profiles under seven types of forestry were collected from

Shanghai City. The distribution of organic carbon content and density in different forests and different soil lay-
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ers (0-10, 10-30, and 30-100 cm) were analyzed, and the relationships between SOC content and soil
physicochemical properties by the Pearson Correlation analysis and stepwise elimination regression method was
discussed. Results showed that: The average SOC content of 1 m-depth soil in Shanghai forests showed that
other soft broadleaf forest > Cinnamomum camphora forest>economic forest >broadleaf mixed forest > Metase-
quota glyptostroboides forest> coniferous and broadleaf mixed forest>other hard broadleaf forest, while the or-
ganic carbon density of 1 m-depth soil in Shanghai forests showed Cinnamomum camphora forest > other soft
broadleaf forest >economic forest >broadleal mixed forest > coniferous and broadleaf mixed forest >Metase-
quoia glyptosiroboides forest >other hard broadleaf forest. SOC content in the 0—10 cm layer was significantly
different from the 10-30 c¢m layer depending on vegetation types (P<<0.05). The average SOC content and
density per 10 c¢m layer thickness gradually decreased in the profile, except for the economic forest. The main
controlling factor for the change of SOC content in the camphor forest, other soft broadleaf forest, other hard
broadleaf forest, and coniferous broadleaf mixed forest was hydrolyzed nitrogen. The main influencing factor of
SOC content in the broadleaf mixed forest, and Metasequoia glyptostroboides forest was total nitrogen. [ Ch, 5
tab. 34 ref. ]

Key words: forest soil science; urban forest; organic carbon content; organic carbon density; bulk density; total

nitrogen

A PURAE R T E A NI 5y, o Ry SR YRR 2/3, RRARER 345, -
R R B I VB AR S5 M R B HLBRZE R SCOTAEY, BRI, SRR 2R A A R RAIE BR vh B S
MRHAE R Bl A A i A% O, EATHER Y ARV E R AR RE J1, 78 2 ERERAG I h & 45 35 Al AR 1E
M, HEREE I fEM b B P G 2 CEEN MG, AR AR, PERICRXOR RIS
AU A MLk & A HLER S I DL AR)Z T sy, ELRE IR IR EE A B g /L, {H BEARARS AL AN
RIS BRI A B XA R B8 1 e DR e R 4 A U ) 358 BB 25 B R B/ MK TRy 5 98
e MR FRAKRE | SRR A b SR A R LR R A SRR A A Bt R 4 i
S FAHY AJAMI ZE5 V08 TR AL A FE LR R A AR . A | SR B AR S M G - A LR
RIS 30 em HIEA PR E L 100 em TG HLIIRE LR 54.8%, (H B FT T34 HLHK S 7 5% B 1
W5 E AR TR, AR, S QAR 30 Bz b A TP K A3y 4 3584 HLER BT 5%
R B S Tk i A HURR IOBF ST, i AT St 38 A HURR AR AR AR o =007, i b nl vl Ak o £ 38
AHUBRFFE SR L, ARG DL E RO B Ao xs 4, BEBURER Cinnamomum camphora
ML REAMHR S, HABRE AR, FHRRESEHR . KAZ Metasequoia glyptostroboioles Pk, 22T MRAEMHD , 43
BTAS [ AAC b 3845 LR T e o0 B0 B 8 B B A AR RRAE 8 358 L PRA M o 5 38 ML o i B T
FHOCA T, TRVTSEmA i bih - R R R R, AR G 3R R HEGE IR, il 35 - S PR A R A
Bt ro )R e ER

1 #MEEF&®

1.1 HREXER

T (30°40'~31°53'N, 120°52~122°12"E) 5 TORFHEPE 2, WU RBEAR WY, R =M
FRE 5y, R R 4 m A, SEIRANENE , JE WA KA, UEEE, H BTy,
M, 2017 4, FIAEEYSRIEN 17.7 C, FHEKEL 1600.0 mm, F£XAMEEFAK, &K
WFFE PRI N TR, AAFEIEE S, HIELIM DR+ 3,
1.2 HmRE

MR LRI 3 A I 0L, T 2017 4F 7 HEATRESLREE , W0 SR 2R B R bR R R AR
R FEb . HARE R, EFRTRACHR . IKEEMRIZTEAR, L3t 66 Hekish, AR FEMbI% E 3 445
I, AT 3 2(0~10, 10~30, 30~100 em)#EATRERRAE, H AR HIEREM I 3 > 1850w [a]—
JRUIRATN, FEHIBOEILER 1, KRN RS AT, FHRIBRA R AR RS2 5065
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2.000 1 0.149 mm fifi#5 FH ®1 EiHHHERER
[&] Bt , BT EYRES Table 1 Basic information of forests in Shanghai
AR T Lo PR bssF PR
ORI NS NHIIRER AR TR Cinnamomum camphora 7
llz‘i@fﬁo FMFIRASHR BB, 20T Ligustrum lucidum, JoHEF Sapindus mukorossi, MWIB Salix 15
.. HAME M KWK Liriodendron chinense, ¥:3%& Elaeocarpus decipiens 6
1.3 ﬁfﬁfﬂi\’, . HAAE M Z5W Koelreuteria paniculata, VT, | F 2% Magnolia grandiflora 14
mu%i%{?ﬁ%j;ﬁigj?j ﬁf‘ S A biap ) Browisonetia papy.'rifera, i .Cermm sp., BEff, iil ﬂfé Michelia 0
s 5 P S eS| alba, KK Metasequoia glyptostroboides , [EM Sophora japonica
EOKEH 25:1.0)5 BT kibtk ki 10
R FROGECRL 28k 23U Pyrus 4
teos:1); RIEEECRAEL St 66

I ZL I E (KDN-812 &
S0 s TR ER A R L BRI BB L G EIE ;SRR
M USRI 5 AT BLBB R R TSI U
1.4 HiEGESHN
IR | EA YR T REA A Disop=wsonixBpixHx (i—a)/10, SR A WL BT

itj‘j DSODZ_Z Dsonio :/H\:EF' Wsopi 5‘7% i J%E‘Jif%ﬁmﬁﬁﬁﬁﬁﬁ@((gkg'l) ’ By j‘?% i)%ﬁ@i%@i(g'cm%) .

H oW i B ZEE (em), o A3 >2 mm APHIBR O EBE & &, 0 A HEE(n=3),
JWH] SAS 9.0 B AFH Duncan 2 FAR A 4 AN RIS 2 6] | )= 22 18] i A HLAR B 340
W22 R ENE(P<0.05), Pearson AHSCHEMITT L | B HIR IBNAEBEAT ARG 0 S5 AL L

2 RGN

2.1 AEHEE HEFHHRRED M D RIFE

N 2 TR B, HABBK AR FE)Z (0~10 em) T34 HUAR 20 B 35 (15.04 g-kg ™), &FRETRAS
IR )JZA PR (9.58 g-kg ™), L 0~100 em 34 HIEFIH S, 7 bl 43584 HLEKF-34 54340
PN VAN Y TS 1 N 2 N2 N 13 57 N @ 7% 1 N 2 1 1 N = 11001 1 N €1
] b, BREEFEMRSL, T i) -3 HLAR T i BON B G 2 TR BE A HE in i S AN TR R B R A1

ANTRIMR 2 YA ] 4 22 1) 3 MLAR I 0 822 SN, 3 0~10 em )21 5, HABER AR 31
A BB BT 153 B S s T AT RTR ASAR (P<<0.05) , HIX & 1 5 HAARHE 0~10 em T IEAT ALK 22 5 A8 ik
F, ME10~30 em 1JZ, LU S MR, HABRERAR | £ RS 5968 PR BT 0 52 5+
F(P<0.05), SHAbMMZE AR 1E30~100 cm 2, &b+ A HLER T 0 50E SR B

FEE—MHBIN T, FERAK 0~10 em A PR E 70405 30~100 cm 225 183 (P<<0.05), {H5 10~
30 em AHLER TR SRS AN B E; MRS . HABAE A . KA 0~10 em THIEA LIRS &350

x2 AEMMERARETEFHE
Table 2 Soil organic carbon content in different soil layers and different forests

AR 2 R U (g-kg™)

R 0~10 10~30 30~100 cm 4G
A 12.09 + 5.52 Aab 9.33 + 2.98 ABab 6.76 + 3.70 Ba 7.81 £3.07 a
FEIH-TR A A 11.72 + 3.96 Aab 7.95 + 3.26 Bb 6.37 + 3.67 Ba 722 +286a
HoAth A5 i AR 15.04 £ 2.77 Aa 9.04 + 1.98 Bab 6.44 + 1.04 Ca 782 +072a
At A i) 13.23 + 491 Aab 7.68 + 4.15 Bb 5.00 +2.01 Ba 6.36 + 2.04 a
BRI TR ACHR 9.58 + 4.66 Ab 6.95 + 3.12 Ab 6.16 + 3.80 Aa 6.66 + 3.41 a
TKAZHR 12.85 + 5.83 Aab 8.66 + 4.67 Bab 5.71 £ 2.58 Ba 7.01 £3.15a
2 10.82 + 1.96 ABab 12.29 + 5.41 Aa 5.41 +3.34 Ba 733 £245a

B NG FREOR A RS HLR — 22257 03 (P<0.05), K5 5RERR R — b AR + 222 57 19 2 (P<0.05)
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10~30 1 30~100 cm 225 1 2 (P<<0.05), 1M 10~30 #130~100 cm +IEA VLK E RA BF . HALKFEI
TEAN ] 2= A LB B i 3 40025 5 1 35 (P<<0.05) 5 ST REIRASHMANR L2 A HLak 22 57 A 35 . 25Fhk
MFEIH 10~30 em T HEA WL R4S 30~100 em 225 5.3 (P<0.05), 5 0~10 cm A HLRZE A
ITE
2.2 FEMHhEE +IZEFYHRE E 5 RIFIE

MFR 3 ATAL, (A - A LR AR, HABER AR R ZE (0~10 em) 1A PR B B i (18.95 t-hm™?),
B TR 3SR 2 3 HLAR 2 5 B I (13.16 t-hm™) . 7 FiAkHL 0~100 em 345 HLAR 25 B A8 63 B o0
92.20~113.76 t-hm?, “FH{EH 100.09 t-hm=, A HLR B KB/ IMRUCH R A R A
ZEUEAR, REINHIRAEMR . S RITRASHR . IKAZHR FLAMBERE AR

AR AR TR R] 1 J2 00 £ AL 2= AR R, ihE— 2 W S, ANFEMHZEALE 0~10 Fl
30~100 ecm + 20 HHA PRS2 5 AN EE . B 10~30 em 12, SV RERAR . FOARE 5 Ak |
BERR SR, AR LA LB 4 22 57 1035 (P<<0.05) , SjRa MR SSAR . A A0 bk i) - S A LR 2
JEERANEIE . BE KT S, 2k 30~100 em HIEA ARSI BEE T 0~10 em A PR
(P<0.05), A5 10~30 ecm THEAVEREE2ZF AR E,; HAMHM 30~100 cm + A PRSI B E
T 0~10 F1 10~30 em T HEA MRS EE (P<0.05), {H 0~10 F1 10~30 em A LIRS B 25 5 A 02

®3 AEMMERARELEFNREE
Table 3 Soil organic carbon density in different soil layers and different forests

A 12 2 A WL/ (1-hm™)

MR 0~10 10~30 30~100 cm &t
R AR 16.21 + 7.00 Ba 27.58 + 8.99 Bb 69.96 + 33.87 Aa 113.76 + 39.49 a
Il YR AR 16.31 + 532 Ba 24.17 + 10.79 Bab 63.86 + 32.71 Aa 104.34 + 36.75 a
HABFR R AR 18.95 + 4.08 Ba 25.63 + 7.30 Bab 62.28 + 10.77 Aa 106.86 + 11.70 a
HC At i ] 17.76 + 6.09 Ba 22.29 + 10.44 Bb 52.16 + 22.49 Aa 9220 + 29.43 a
BRI IR AT AR 13.16 + 6.36 Ba 20.35 + 9.67 Bb 62.18 + 36.56 Aa 95.69 + 46.91 a
IKAZ A 16.23 = 591 Ba 23.51 + 10.10 Bb 53.23 + 20.79 Aa 92.97 + 33.88 a
EZSN N 15.76 + 2.71 Ba 35.78 + 15.17 ABa 55.00 + 33.48 Aa 106.54 + 34.58 a

U] NG FRR R AR ] — R 2 5 B3 (P<<0.05), KRGS RERR [F]— it AN ] 1 2 22 55 i 2% (P<<0.05)

ANFEEJEXF 100 em 3R H A WIS E STECRA T E . Hod, 0~10 em 386 HLAR 35 4 DTk %
BN IR Ry HA BB RE AR (19.26% ) . HAWAKIEIR(17.74%) . KIZHR(17.46%) | FAMIRAEHR(15.63%) |
LTI (14.79%) . B AR (14.25%) . SHRIRSEAK(13.75%) 5 0~30 em +IFEAGHLEREE B TTRR MR F) /MK
WHRZTEI(48.37%) . HAWAE R (43.43%) . KIEMK (42.74%) . HALEK K (41.72%) . FEPEIRASHK
(38.80%) . Ff#(38.50%) . FT AR (35.02%).,

23 TEENHBRRESBSEUERNEEXER

N 4 TTLUR I, REREAR . AR AR AR AR KA 46 BRI o040 R R TR

I (P<0.05), HAvMu -G PR S EANCHEA BE , FMRASH ARk HAb Ak +

*4 ANMSESTHEFEELERMMBEXME

Table 4  Correlation between organic carbon content and soil physicochemical properties

b 2 Foxis pH (& H R EA B0 R A A
(YR -0.523% -0.364 -0.014 0.657%* 0.253 0.767%* 0.482%
[ TR A AR -0.329 -0.558* -0.409 0.868%* 0.107 0.904* -0.076
HAb R bR —0.581 % —0.449% -0.068 0.753% 0.157 0.827% -0.021
HC At A ) -0.376* —0.443% 0.215 0.748%* 0.057 0.738%* 0.084
EF RS -0.324 -0.131 -0.211 0.528%* 0.274 0.697% 0.086
TKAZHR —0.6327%% -0.34 -0.028 0.913%* 0.096 0.781% 0.711%
2 -0.357 0.139 -0.185 0.126 0.347 -0.105 -0.063

P, * FIR P<0.05, ** F2R P<0.01
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BEAA PR BT 5040 pH (HE FUARDC(P<0.05), HAMM HEA RS pH (EADCHEAR B2 . BRETIM
Hb, oAb A LR TR A S A R R AR B IEA DG (P<0.01), FEAIAR, KAZAR 3R
BILB J5 12t 43 05 Rl 5 IEAH 56 (P<<0.05) , H AT A bt - 38 BILRR I i A 4505 F % AR DG 1
WARRE, Ue AP RE 8 S5 E , pHIE, SR, 2/, 2, A . BRI
PRESSFNTE N

FEDEAT 36 LR I 43500 - SR A R B E A TAH DG A i S L, DA 98 LR T 70 4 ()
FNAE R, DAL E (v) , pHAH (%), HTH(x) . 2R (v) . 208 (xs) . TR (v) . B (x) N
HARE, RAEEHREIEAT Zoa AT, dar 7 REa AR5 AR e B ) B R Dy R, FF
LA T U1 22 500 5 T A [ AR - 9 ML I et 43 45 R 2SR 1~ (3R 5) . &b, AFEMIR) +
A MU T R BGEma R - RR] . o, B RURRRRIAR | AR AR AR R AR VR SR
B AU S B B A B R TR R SSAR . AKAZ AR 6 B R o B R (Ko
2R,

x5 TEAVBRSESHMEAERMEIEZSH

Table 5 Regression analysis of soil organic carbon content and other physicochemical properties

S Y mlEpyE R AATIEEY 3 R B
RSB y=3.00+0.10x, x¢=0.767 0.589
[IRIEEIN y=12.11-6.35x,+3.72x,40.04x¢ x1=—0.177, x,=0.420, x¢=0.362 0.649
oAb R A y=13.92-5.95x,+3.72x,-3.24x5+0.05x,  x,=—0.183, x,=0.458, xs=—0.187, x¢=0.552 0.937
At B i y=13.46-7.93x,-0.02x;+2.81x,40.08x;  x,=—0.174, x,=—0.195, x,=—0.252, x=0.620 0.816
AR REA N ¥=3.58-0.02x3+0.08x¢ x3=—0.283, xe=0.725 0.564
IKAZHR y=11.44-6.91x,+8.78x, x=—0.183, x,=0.812 0.858
3 3t

3.1 TEENRRENH

RV TIEEHIRRST RS A M BEET, MR LGS TG Sl B SR DA G 12,
YT AT XA, BT, IS A A, DWIAE RS | A Wi sh A5 ] e R e - AT BLAR
MEZRER, FAPERTIARN, #EA LIRS S REIRR, YRR EE Ko mtk AR, #2
SR AYRE SRR AR, 0~10 F110~30 em )2, 4 FTRASHRA) A PR Bk
B A E AR (9.58 F1 6.95 g-kg™), XTI RESE M TEF AR M- AE YR A8 m TiAdEYRE R &5, &
FEVRVEY) I s BE AR, R R HEA LRI LR

el b, R — AR AEAS[R] 42 0 A LA T i B e 25 57 R B SR VR Y . AR R Atk
i, WRETER, UEWITE SRR DIAOC . ABEGE T, RO ZE B AR 3 HLERZE 0~10 F1 10~30 cm
TCHA 2R IR TR AR R B TE 0~30 em™! |, S35 HLAE T E 6 H T 10~30 em + /20,
T 0~10 F1 10~30 em HIEEA PR TR EUR R, 25 ARE, £ 0~100 cm 12, FHRATESHMAER
[F L2 RA PR ZE A B, iAW AR 2 a RS B, X2 d T4 MR SR R i
T, BIEEY B, IMZARRET, # 0~100 cm A+ 2 PR BN, T HGR %9
wr—, HEEE L2000, MR R RN Hi, SEAPRGR RS WL, 278,

AT, BRETEARIL, HAbRH Y 385 AIURR 57 a2 70 B0 ) T R A IR A, oA L A
AR 2 T, — M IAVE Y R R HERZ, X RVE Yl A U o i AR E R, fe st
T EHEAYRRIFER; —Jr i, R R ERK LAY . A VLIRS SRR & A ML
Sy ABER F 2N, AR R RN, APLRIBUREFRAC, 25 PR 4L
O i ) AT R B A IR 2 S S R A 3, 302l TR M = 1, e P 2 B 01K HLE
W FHTE 10~30 em )20, S35 10~30 em 12 HH0E WU /0808 .
32 TEHANREE

55 0~100 em AP R EORTE, A 0~100 em 34 LA B WK/ IMKIR M
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PR, FLABER AR . ZRUepk, RRHRASHR  EFRRTRSSHR . KAZAR LB AR, X FBAVE P4 A
AMURAGEL ) — D EEAE R, HIEA PR ERR T 32 S A PRI, 052 5855 8 + 2R 50 B
(IREN [l — MR AN ] 2 A DR B 2 e 2, X 5 )20 SR B B UIAROG i IR Al ] — 1 )23
(10~30 em) B - A HURB FEAEAE N 225, X5 AR S /A EEUIAC, KR 25
R A WL B B2 R 2R 75 N 88 ML T - B0 F

AWFFERY]: 7 Rk 0~100 em TGRS EE T2 100.09 t-hm?, 33X 5 SRVLAES E 1Y it
7 A LR BV (EAH 24 (105.5 t-hm?) , {EAR T2 ERHRMR A PLIRE L 1159 t-hm2"), 7 Fpk
Hif + 3L Z (0~10 cm) AR K 13.16~18.95 t-hm?, XL T HI |~ FE 2005} |- 1T 5201 5 4 15 K
X F)Z(0~20 em) TIEA PR (28.8 t-hm?) UHFITEE R, M2, M TEEHMW R, FiFh
HHE 0~10 F1 0~100 em IR BERAK, BRbEFRE 1A . X — 7 H ] BERAR RS AUATN], H 5
MUBBAE AR TR S AR s o5 — 7 AT e IR Rk, N DB&E, M A AMML, NSz
SN TARAR AL, AFF EHER WL AE >

AHFFEH, 0~30 em T 2B T HEA PR X 100 em HT A LR TTECR K 35.029%~48.37%, F
Y1 40.62%, 3% —55 FAR T ZRpk 13 0~30 em +JZ A HLBREEEEXT 0~100 em ) HLEA HLER STRLR
(65.34%) 2 AKX T ILVG AL Pinus tabuliformis N TAHK 0~30 cm 34 HLER S FEXF 0~100 em 1 1 §Y 5Tk
K (54.97%~5803%)™, LTI AR ZRAR 132 0~20 em +ZAHLIREEE 5 0~100 cm +JZ ) 50.6%,
B2, MY, B 7 RO 0~30 em d-3EA ALK B R A TTRRAE B R 1 1
JRA, —JrmE TSR RE, 55—y el g5 IR B
3.3 TEESHHmRESBSEUEROEXME

TR E L AN RIS E DR IR R AR TR, RRRAR . A
MR, HLALRE FEAR . KA AR AT BT S R OAHOC (R 4), S5ris ZEP L A 2ROk
PIX A LR & S AT S A — 8, R T Y B SRR, TR, MR
RIVERSE, HARFREMNES, SO R HABER M K AZ AR 4960 BLAR T
SIS A EW R E DG, XATRETE TR A s R, R el =,

HAT, pH {EXTE ML B0 S AL e b . 28098 R0 . A HLER R &= 504005 pH A
LA D EREATERY . AP EUE 8 pH (AR B AR, fEARISE T, IR AR
HABERBEAR , HABAE FEARAY TG AU BT R 73405 pH (R ARG, X2 i T R b pH B0 4
Vg s B AN, — T, L3 pH (RSN, HIEEBUEDITE MRS, AL A o
HRREL, AR T AR, MR, AR bk, A aE AT pH [ m 550, ik
A HLAR T BRI

TEARBEGE T, BRETMIN, HAMMMN HHEE IR E MBS 2R . AR B E MK, 560k
SEBF NP LIS R PRI B 5 8K Quercus aliena var. acuteserrata BRI 134 HLIR AT 4 F A AL RO AIFFT 45 2R
FH—5, [FIRE, ARTFRTEE R, R FCAbAR AR | Al A R AR B VR SR 13 B AR T
FARHFNIAA A, TR RS AR 3G Bl £ 2 R T 2%, XY R T AEEN
fihAESRGEHMEE SRR, KRS0, B, RS RSEYIMoe, EEMRE LA F
T A BT 3 A A P R o R A R - 30 U3 n > MR 5l N T AR ik, 1358
AP RS 2 B AR A B2

LR AN, BARECHME T, i TAMH R RE 5, AR, i T b
R — e E R AR, HRZMN AP ERE & TE)Z . Bk, Nl &3 rpoh 8 SR
Jiti, FEALERRARA AP A R, D KR RN, s AR, A R b RN [ A )
pH {H, & M4A9%AZE, ISR T AR i fif i

4 #Eip

AAFEE o M IR 7 FobR ) - A AL SR S RO B AR, AR T LR E . (1) 1E
0~100 em )=, HABEKRE ARG YL BT Ko m, BRI 25K RRISH . K2R,
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EFRRR MO, AR AR A ML P2 B /0 RO K, A B B 3 B T L5 17 734 22 57
Bk, REULWE, LT 0~30 em 12 HHEA PR ZAPCE I 23, (2) Lifgmibkit 0~
100 em A LR LR BN IMRUORERIAR . AR AR 5K RS BRI, K
R, HABE AR, 0~30 em (Y HHEA HUBREEE (5 0~100 em +HERITI STRRREAK, (3)_ LT 7 Fdk
o A LR RS e MR R R R R TSGR EREMSCTEA R . Bk
A pR . HARRE R AR AR AU TR 0 S A B TSGR ISR A AR AR .
s e b - A LA ST i 0 S pH (B ORI SG  RARAR | KA PR - A AL ot 505 3 e b 2% 1
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