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Abstract: Soil aggregation is an important soil physical property that controls water storage, aeration, fertility, plant
growth, and biological activity. Soil aggregates are formed as a result of rearrangement, flocculation, and cementation of
particles. They are controlled by soil organic carbon, biota, and mineral particles ( clay and oxides). Fe and Al oxides, as
important inorganic binding agents for aggregates, have attracted increasing attention in tropic and sub-tropic areas where
soils are rich in oxides. Oxides can contribute to aggregation in three ways: Oxides as a flocculant in soil solution; organic
materials adsorbed on oxide surfaces; and a coat of oxides formed on the surface of minerals that creates bridges between

primary and secondary particles. However, owing to the difference in degree of crystallinity, particle size, and distribution
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of oxides, the debate on the effect of oxides on aggregate formation and stability has continued. The subtropical mountainous
area of southern China is a major timber plantation region, where large areas of native broad-leaved forests have been
converted to tree plantations. Such forest conversion involved intensive anthropogenic disturbance, which has significantly
altered soil structures. Because of the fragile system and complex soil processes and conditions, investigating changes in soil
structure ( especially soil aggregate formation and stability ) associated with forest conversion are very important for
understanding soil carbon dynamics. In this study, soils (at a depth of 0—10 cm) were collected from three forests:
naturally regenerated Castanopsis carlesii forest (NR) , Castanopsis carlesii plantation (CC), and Chinese fir plantation
(CF) in Sanming city, Fujian Province. These forests spread over the same parent rock type and have the same topography.
Wet sieving method was used to determine the size distribution of water-stable aggregates. Different forms of Fe and Al
oxides in mineral soil were extracted selectively and their contents were measured. The relationships between Fe and Al
oxide contents and the amount of water-stable macroaggregates > 0.25 mm in diameter as well as the aggregate mean weight
diameter (MWD) were analyzed. The amount of different forms of Fe oxides ranged from 0.83 to 12.41 g/kg, and that of Al
oxides ranged from 0.74 to 5.82 g/kg. Both types of oxides were most abundant in NR followed by CC and CF. The dominant
Aly) >>

forms of these oxides were present in the following order: dithionite-citrate-bicarbonate-extractable oxides ( Fe,,
acid ammonium oxalate-extractable oxides (Fe,, Al ) > sodium pyrophosphate-extractable oxides (Fe_, Al ). The amount
of water-stable macroaggregates > 0.25 mm in diameter ranged from 69.71 to 82.41% and were present in the order of NR >
CC > CF, following the same trend of MWD. These results may be due to the increasing artificial disturbance caused by
forest management and the decrease of binding agents. Linear regression analysis indicated a significant positive correlation
between Fe, Al oxides, and the amount of water-stable macroaggregates > 0.25 mm in diameter and the MWD, irrespective
of oxides form. Although the contents of Fe , Al , Fe_, and Al were far below those of Fe, and Al,, the higher correlation
coefficient (R) and significant P value indicated that they were more important factors contributing to the formation and
stability of macroaggregates. Compared to Fe oxides, Al oxides had higher R and P, implying that they may play a relatively

more important role in promoting aggregates formation and stability. It is concluded that Fe , Al Fe_, and Al may benefit

more aggregate formation and stability than Fe, and Al,.

Key Words: Fe and Al oxides; water-stable macroaggregates ; aggregate stability
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1 #MREFE

1.1 FEHHEAL

T A7 T A R LR Sk A AR S ot = WL (26°197 N, 117 °36' E) ,iZIX AR F
TET AR P AL T 20501 5 3 2 LD kORI 3 1L BRORH 32 | Ji v ST RS 3 R, AR TR 19.1 °C L AE R 5 1749 mm
(T 3—8 HM) AFZE K 1585 mm, HIXHEEE 81 %, M+ EE LR 5

Kl RAR TR AR (R4 AR naturally regenerated Castanopsis carlesii forest) J& KR R IR M L1 538 B £ 1K
Ja BB M, WA EETE A, 14K 330 m, 35 45° MR TE 35 4F 2247, I K2 KAt ( Castanopsis carlesii) [
BE% ( Castanopsis fissa) FEFFARZET (Litsea elongata) i ARFETF ( Neolitsea aurata) %5, HEAR)ZE M AR JZ AL HEA
JELL 55 Ormosia xylocarpa) M3 EA M ( Photinia hirsuta) % ¥#% ( Cinnanomum chekiangense) Ji4 ( Woodwardia
prolifera) . B2 5 5 ( Gahnia tristis Nees) . il ¥ ( Leptochloa chinensis ) %5, K #E N AE MK ( Castanopsis carlesii
plantation ) f& 75 KHE K IRARZ 48 5 FBE PRS0 AR BT Y Sl - 70 BB Ao A 0 Y 15 U8 A Ry 1 i A il B oK
SREEHT MRS TE 37 4424, 4R 335 m, 3% 38° MK AR 9 3= 24 AR Anf ( Schima superba ) - Fd B Hil ( Malloyus
lianus) . JKAR ( Symplocos paniculata) .5 ( Itea chinensis) .M 27 (llex pubilimba) A1k ( Lithocarpus glabra) .
%FV5 ( Lepidosperma Labill) Ji A& 55 MAREERR (Adiantum flabellulatum ) . %A N T #K ( Chinese fir plantation )
DU KA R SRR R B AR LU A5 B R B0 7 N T lbk , MRS 7 37 AR A4, B3R 301 m, 3% B 30°, Ak
AW IS H 48 ( Tricalysia dubia) \FB44T ( llex pubescens) \v-F ( Dicranopteris dichotoma) i 3,
1.2 FEgCRIES A

2014 4F 4 A F LR =R A5 3 4~ 10 m x 10 m FEJT, BARE TR IARCIR 9 S HURE , BRURE RS S8
I b 2R ARG BLE I, B 0—10 em 1 JR AR 98 [l —AF 7 T BER G . 753 KRR Y UK g8 SR AT UL
ATk AR R PCHAB AT, #5209 53 03 i A7y, — 13 T R KRS PR PR AR I 2 5 — 00 T 3 i B4R T
I E
1.3 SLgrik

KRR PE TR R I 52 R Six 5511 ik R RS AR AE B, BRFRER 50 ¢ XU +#F & T &0 (2 mm,0.25
mm .0.053 mm) T)Z5% 3290 10 min, B3R, LI E T HRIE 3 cm, 4288 30 YK/ min, B [E] 2 2 min, 50
Syt G K BATEAZ T EYI BT BE A CARE AR & it 0.053 mm TR ERE 48 h, HREH L FETH
W, JEAFHY<0.053 mm BPHDRLEERIADE A CARE AR & B 3RAS 1 2o RLAR K AS E 14 HT R ARTE 60°C HE+ 218
3 WPAT

TR A P AR — 50, DA PR A S A HURZE AT A SO KA Denef 457 9 7 1%
>0.053 mm AN [FJRLAR AT SRR AT R0 IE AR B

38 FP AN [T A A A 0 0 B R 2 SR P 6 G i 20 ) D ks < BRIV S A S R AR AR R T i
VAR FR AN AT 12 4 - FE B R 5N ( dithionite-citrate-bicarbonate, DCB) 28 , JC & B 4k 45 S Ak Wy % FH 5 R 4 - ¥E TR
(acid ammonium oxalate, AAO) #EHL, 2% 840 E ALY R AR 41 ( sodium pyrophosphate, SP) $#2H

A ER AR B (R 1) AOISE - 3 pH (ECR A 1:2.5 HK Bl DL pH AU A2 5 e 0kr 4 iR
P HERIAR 38T R G (SEDIMAT 4—12) WI5E ; 138 C N SRR IR 437X (vario MAX) JllZE
L4 Kot 55t

RBRES LI 1 Ji5 125 B AT SRR T 6 (% ) i HRR F Denef 2517 (285K

W, (%)=[(W,-W,) / W(all), ] x 100

K. W, = EBREVRE R HRIAE & 1 W) = SRR G A R AR S 5 W, = [ — R AR B RAR b bR i W
(all) = FWPIG S ARAR A AR T = 2 A0,

+ 358 [ AR 2 B B E 42 (mean weight diameter, MWD) ({335 5% FAS 7 R0&E ) il 7 i .
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PR, = FOR AT SRR 1 AR w0, = BRI FERLE A SR A

F1 T 0—10 em T EHIBEAER
Table 1 Soil physical and chemical properties of experiment fields in 0—10 cm depth

R4Y Forest KAE I A PR NR PPN N EARNTH CF
+ A E Soil bulk/(g/cm?) 0.97 + 0.05 1.21 + 0.05 1.41 + 0.11
pH 4.13 + 0.14 432 + 0.31 4.70 + 0.03
T HEE LK SOC/ (g/kg) 24.98 + 0.51 21.21 = 1.68 19.58 + 0.42
AN/ (g/kg) 1.67 + 0.12 1.57 + 0.18 1.38 + 0.04
B8R Grit particle/% 8.07 = 2.85 8.56 = 3.05 13.30 = 2.52
ki Sand particle/ % 36.62 = 7.75 46.00 + 4.70 36.56 + 1.86
HHRL Silt particle/% 30.09 = 1.65 25.2 + 0.75 31.81 + 3.65
HBL Clay particle/% 25.19 + 3.31 20.7 + 2.41 18.34 + 4.49

NR : KA KM naturally regenerated Castanopsis carlesii forest; CC: KA NE MK Castanopsis carlesii assisted regeneration forest; CF: £2 A A T.#k
Chinese fir plantation;+ 0.05: brifE22

BARALFER ] Excel 2007 3k 44, 5088 70 M7 5% F SPSS 17.0 B4, i3 120 MR LSD K 36, 2 %
Origin Pro 7.5 gL

2 ERESH

2.1 A[FEMGT RS A 25 5

N3 2 Fos , ARESSBE ALY & HAE 0.74—12.41 g/kg Z 1A, LA Fe, &8, k5] 9.56—12.41 g/
kg, 0 T HABARSE AL & & T AL &5 (0.74—1.16 g/kg) Fedlf, 4K 2B Fe,>> Al> Fe > Al > Fe_>
Al RS PER A & A KL (AR B H Kb UM KA NS AR N TR, BR Fe, i
o 22 R Ah  HAWE SRR AL A 35 25 5 O ORBE IR A AR Fe, R Fe, & i 2 5 TOKAR A TARRIAZ
KRN T, TG PR 22 5 58 35 5 AL, AL K AL A5 D 30 1 4% 20 ) 22 5 W 35

x2 AEAHKSLE—10 cm TEFEARSHKBELYEE
Table 2 Content of selective extracted Fe and Al oxides of different forest soil in 0—10 cm depth (g/kg)

MRSY Forest Fe, Fe, Fe, Al Al, Al

KA AEMR NR 12.41 a 3.53 a 1.79 a 5.82 a 2.51a 1.16 a
KA NLEMR CC 12.12 a 2.11 b 0.92 b 5.61 ab 2.23 ab 0.91 b
EANTH CF 9.56 a 1.77 b 0.83 b 4.35b 1.92 b 0.74 ¢

NR : KAE UK A HK natural regeneration Castanopsis carlesii forest; CC; KK NAE MK Castanopsis carlesii assisted regeneration forest; CF: £2 K N T. bk
Chinese fir plantation; Fe, (Al - WE B3 45 fH SR S ;s Fe, AL . TCETEERA A Fe, (AL« BETYEEMLY ., RFE/NEG FREFR AR
] — K AVAAY) T i 22 F W (P < 0.05), FIA,

2.2 JKFREPE R TR AR E i K R AR e T 25 5

> 0.25mm KA K AR i 2 0 498 i P IR ) J AR A, () Bt 2 f - SRR Il e ) 9 48 4%
Z— Kot HIERRE M RBTIhAE SR, AN 3 TR RAER A RS> 0.25 mm KR E K A R AR T
07 FA o 82.41% , 43 52 ki NAZARANFZ AR A T AK> 0.25 mm 7K PR A SRR Y 1.08 F1 1.18 %, =4k
Sy SRR, PHEREA(MWD) , JU R KERE PR B R AR MWD 2 3F 0 1 58 A R AR e PRy &
FabR, MWD (R K , 2 BH P SR A P SR Bl g, ReUE AR KRB AR AR KA AR B A2 A TR MWD B 53
B4 2.93 .2.81 1 2.43 mm , FHOREER A RS K A AR ZE SR 8 3 (H B 25 TR AR TR,
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2.3 KEGE TR AR E R 5 B R S ALY 5

WL E A > 0.25 mm KHREEBERSAFIE 53 rEsstmcmetxmEEgeRaREREE
7\5%% %’f't%/ﬁ\%ﬁﬂl,ﬁ% *H?é'@iii”ﬁ% gi*&ﬁ Table 3 Contents of > 0.25 mm macroaggregates and aggregate
e 7J(S[Z( K1), (HARFIESRE S AL E A C R B R 1 stability of different forest soil in 0—10 cm depth

BEME PAEAAAER R 2ZES, WK 1a 1b 1c Ii7R, Fe, | 4% Forest > 0.25 mm RHIR M MWD/ ( mm
oy macro-aggregates (% ) ( )

Fe, % Fe 5> 0.25 mm 7K M K A R AR Fim i 4t ‘

ez s KAEU K NR 82.41a 2.93a

KFRGHNY = 0.26X - 8.48(R = 0.72; P = 0.03), o) mu o 6251 > 8l

Y =0.12X - 6.89 (R = 0.86; P = 0.003)%[] Y =0.07X EARNTH CF 69.71c 2.43b

- 4.00 (R = 0.87; P = 0.002) , H:H1 Fe % Fe 5> 0.25  NRORBFUAM natural regeneration Castanopsis carlesii forest; CC:
mm 7K 5 P A BB 3 B S R 0GR KBRABRAR Castanopsis carlesii assisted regeneration forest; CF £2 4 A
FIHE Fe, ] Fe &RULAET Fe, , HEA B T B A ;‘;}“Th% Lf;;?mqgfﬁ?f;ié mean weight diameter;
Bk, HHEPERBSE> 0.25 mm KRE PR HR K o TR

BRI LR WA 1d, Te 16 FTas, Al AL K Al 5> 0.25 mm KFEVER B RARER LIRS N Y =
0.13X - 4.54 (R = 0.83; P = 0.005), Y = 0.05X - 1.63 (R = 0.93; P < 0.001) fl ¥ = 0.03X - 1.30 (R =
0.92; P < 0.001) , #iR B8R B K, LL AL K ALS> 0.25 mm KR E PER AR R BCR I R KR fiem
VR RUITCE L 25 S AR Ll 2 45 S SR A R TR R A RARBIE i, 5 1 —IB 251
SEALERAALL , BAL RS > 0.25 mm ZKFREPE R MR AR ROARSC R 80 R S, LB M 3 &, R WA X T

8-

| |
14
S 12} ®s  Of
a3 €3
= =5 70
o 10 R=0.72 P=0.03 ER
g . = r R=0.83 P=0.005
8 I I I I 1 1 1 1 1 1 I 3 1 I I I I I I 1 1 1 I
66 68 70 72 74 76 78 80 82 84 86 88 66 68 70 72 74 76 78 80 82 84 86 88
31 3.0
e B 281} .
< g4t ]
i < w2 26
€5 4] €5 24l
o = - =
=3 <3 22l
S o
o 2t - < 920}
R=0.86 P=0.003 R=092 P<0.001
1.8+
1 I I I I 1 1 1 1 1 1 I 1 I I I I I I 1 1 1 I
66 68 70 72 74 76 78 80 82 84 86 88 66 68 70 72 74 76 78 80 82 84 86 88
2.0 r 13 -
1.8 - 12+
gﬂ 16| §° L1
on o0
I 14+ ﬂl]ﬂﬂ‘g 10+
5 12l €3
g £ 08} L]
R R=0.87 P=0.002 < R=0.92 P<0.001
07 | .
06 I I I I I I I I I ) I I I I I I I I I I )
66 68 70 72 74 76 78 80 82 84 86 88 66 68 70 72 74 76 78 80 82 84 86 88
>0.25 mmk FRAE

>0.25 mmmacroaggregates/ %

E1 KREUXARGCHESHAENLIHXE
Fig. 1 Linear relationships of > 0.25 mm water-stable macroaggregates and Fe and Al oxides
a. REIRIEE RS Fe, i IRMEACCR b, REIRIEE RS Fe, SRR R ;o KARKEE S Fe, AL MM R d
KIAREEE S AL F LM R je. KAREEGEES AL SRV ICOCER ;L KEREEES AL SRR,
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T AR, B AR S AR BR AR AR A SR AT b A T T R 284
2.4 TIEPERERCEE S PB AR
i%?ﬁl%é&lﬁ%fééé@%@ﬁ%ﬁﬁé(MWD)EKIEJJBM%%%Hﬂ%%E’J*Haériiﬁajuji% MK R4 Ak
YIS AR i 22 5 (8 2) . G 2a 2b 2¢ 7R, Fe, \Fe, &% Fe 5 MWD [UZEPER R 5N ¥ = 6.54X
—644(R = 0.78; P = 0.01), Y=2.60X - 4.62 (R = 0.79; P = 0.01) MY = 1.29X - 2.33 (R = 0.71; P =
0.03) , B4R B W 2E K-, DL Fe MHOCREL R e, R 138 Fe AR THIRIKWRE ., HIEPAMALERS
MWD {5 R UNE 2d 2e 2f fiizs, Al Al & Al 5 MWD 25620900 ¥V = 2.68X - 2.52 (R = 0.80; P =
0.01), Y =1.04X-0.62 (R = 0.82; P < 0.01)F1Y = 0.61X —0.71 (R = 0.82; P < 0.01) ,[& Al,'5 MWD fy£k
PERFZ A WA, AL B2 ALS MWD A2 ¢ R TR B 5 2 U6 J0 T8 A8 & 8 AL AR T A R T 1 2R
IFaE . SIS, AL 5 MWD A C R0 R B, H B EHK T P, RUIE 4R
BA BT HARIERE

8,
|
14 +
n | |
E - E
= =
M 12 i
«f €s
£ g < £
S 10 L . - <
S . < 4l
1 [ ]
R=0.78 P=0.01 R=0.80 P=0.01
8 1 1 1 1 1 1 1 1 ] 1 1 1 1 1 1 1 1 ]
22 23 24 25 26 27 28 29 3.0 3.1 22 23 24 25 26 27 28 29 3.0 3.1
5r 3.0 -
—_ ~ 281 .
on on
&2 4t ~
) - B 26F
S . i < .
&g LE 24l
S E 3+ 28 . n ]
= g < 3
s 2 22} i
=t < 20 =
. . -
R=0.79 P=0.01 18- " R=0.82 P<0.0l1
1 1 1 1 1 1 1 1 1 ] 1 1 1 1 1 1 1 1 1
22 23 24 25 26 27 28 29 3.0 3.1 22 23 24 25 26 27 28 29 3.0 3.1
20 13-
. |
1.8 b . 12+ -
o) - o)
<16 < 90t
on o0
HS 4 S "
g 2 10}
o ‘E L - E |
o3 g 1.2 < S ool - .
$ 10 | =
59
- - Ll ] 08F =m
081 u R=0.71 P=0.03 07 L . s R=082 P<00l
06 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I
22 23 24 25 26 27 28 29 3.0 3.1 22 23 24 25 26 27 28 29 3.0 3.1
MWD/mm

2 MWD S5#%E8LUHXE
Fig. 2 Linear relationships of MWD and Fe and Al oxides
a. MWD 5 Fe, & IR PEAI I Z ;b MWD 5 Fe, & IR PEAI G KR s0. MWD 5 Fe & REARMEACICR ;d. MWD 5 Al & IR
KKF e MWD 5 AL FHRMAIEMRIKR . MWD 5 AL S EILIERK LR

EACBRIIE S FAL 2 pH E LA S5 R AR, B 07 w2 AR R i 2 Tk i, L0
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KE R, LRI VR R s Y, R 7R S 7 BRIk Rl e 34 F R BT 4 i R ik R
G WA S [ LR b v - 18 0 ML (AR O BIF 5T 45 1 21 38 rp STk 22 DL B8 S8 ALk A TE SRAE A, AR 5%
RO R DA 2 A AR S R, 5 2 ML, H Qafoku P 48 HY A 35 H A SRLAL R 22 LA R R AR
Gy AN AE 1Y 55 45 KR B XA AR, A > 0.25 mm KRS e MWD (B3 2 30 H KA
DA MRS Kb NARBRSFZ AR N TR, — 5 T2 R A Ch TP BE 34, 4+ I A R AR 220 32 2 T4, {52
VSR PR A3 1) 1 A BT 5% 8 AR A IRt T Lt (7 141 38 PR 2 ) RS 5 0 o 7 A i b o B e 34 260
5% 1 ) P AR A 0T A SR AR RS 1 B e 2 A3 s e g | DR SRR B 2R el S B ML, > 0.25 mm KA1 SR A
B e MWD Y35 IR, [, e A3 i vl e Xt 38 v CHUR 25 9 B = T — 2 52, I s2 I 1K
HRIRITE SR8 . SO HPHAE Y R B 2 A AR AL o 2 B Skt (o 25 o5 - 22 1 R Bk B e,
A R AR DL S b b 5 e e R , T RSN MR P Sl T A 3 A bk AR AR R AL B B Ak A R
— BT,

— WA TE A LT B S EURS - W R R R A A S BT, A ML AT RAE S 3R
MO 5 T A WL B AN v LR 0 W Ak AR e A B i AT SR AR B TR B R R R R A N R T Bk
B RIS VERT > R x A1 3R AR e i A i) 3 B3 ok = AL kR R P e s T
T M BB s 70 SRR Lo T A 25590 5 1 R Bk I fE Bk R i i ve > SRR R A4k AR R AL W 45
FEN LR ER T R REIAIAE A Y e Aer Y AR 0 25 S s G R G R R A R g
25, IR X - S A SRR VR FH I KN BT 22510 IS B4R S IE & i 5> 0.25 mm K BRI B: K
MWD {F 7] 5 3 A A S 1 2R IS R 45 AR A0 S Ak 2498 B T R A R AR BT i B A2 L 1X 5 Moghimi 2577 )
FoT s R —a, BIERLAE S R BLZ DCB LBRIFE AALRS TG LU HERRL (< 2 wm) 5 52 W1 5838 i, 17 2000—
250 wm ORI & FFE T 6.63 15 ;Peng %3 KL DCB K AAO WAL HS , CK AbFE 0.25—2 mm KH R &
S N T 4.94 F14.09 £%5,0.053—0.25 mm GATRIR S5 T RE T 4.98 F14.17 £, —J5 T IE R AR Ak
I R SHATR R LA B B R B A R BE | 7 A R T AR T A3 TSR AR 53 — D Tk AR S A T 5 e TR
AL AE R - 0RE R AT, L Eh VA 2 Ak Ry B8 JE o) T - B 28—, R R T M I 7K U T ) 1 SR A EL A A 2
Bk R EPENY . X AR TR S E AR 5 A AL 5 >0.25 mm K BIA K MWD (B4R PE R B, AL 5>
0.25 mm KAIRMAK L MWD {H AR5 R i M Pl B3, e I A ARAR X 3 ™ 0 i 3 o %) Jie 45 4 FH vl
RESR TRk, A B TR RIRMIE RS E . X 5 R A 7E £ B8 Zeim d fr 5 B 46 56
Schulten 25 K BEFH 2 SRS AL B P/ 2R 00 R KT Fe® | 45 A A8 B AR Al i LR
(R BFERE 75 T ARk Bk, BB AR R AL Fe HLGUME SN 1,61 ,1.83 15 85 78 IR 14 e 97 52 465 S Fr) il
ALO;> Fe,0,, FKRHLAE 45 H S AL BRMELL M HL, 24 R HEFTRRL & A 26 10 BUR K S A AL AR, sEaE =R 5
SERIAIRIR . Barthes %5 & LA TS PR3 0 £ 0h RSE MR TR IR S DCB LT AAO LR U B A1k
Yy B A O S AL R A S R B R Fn R b P A,

RAEH SR b TR SR 0 a6 XA G T n] 46 8 - S R AR A s e 1, 1 1 (a
d) I 2(a.d) IR BNESE  (H 57 2 SR AP EL , TOETE S K4 A S BN A b 1 RE ALk K A 3 1k
PSS EaE . o I AL B AL B I PR R I ) DT BRI R s, TR M E N & 8 B T
B, iT A s ol H b e 0 4 2 A e Bt A - SV P 7E M 2R Diuker 25 C il LR MERLA &
M, Fe, 5> 0.25 mm KARAEEEE S MWD B 240 LA OC, IR ML Fe, 5> 0.25 mm KA RAEEL
& MWD AR CHE . JoE ISR AL A B R B AR B o ) e 1o 3 2, A8 3 AR A I R 45
REI TR, Barberis % #5 H BHERTT (B AL BT AR ZNERE, B 55 &5 A S5 0 W5
A HREBE J15R TR (A SEARER) o Fe, (Al 5> 0.25 mm KA RAEEE 2 MWD (EAHC MR A2 5 2%
PEAKOE- (B Le 1658 2¢ .2f) , X AT HE5 45 A A B4R AL W 0 R A G, A B R0 4R L W 5 4 ML I i
450 BRER ALY S Z DI BE A ML A W B 25 A TR SR A HERIURE A SR B AR N T R R - 24 42 8 -
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PUBE ARS8 T I RAREE M A HLES & Wy 3 Z b W B A 4% B0 UL W D00 7™ 0 1 2 T, D A JX 46
WA 1 0 2 2 Ky v ) AT B AR A 4 1) B 25 AR AP R 5 43 i T LA LA o R SR A i S B T T
PR L ST AL BRI B0 S no & S EHT

4 it

(1) =Fpk oy IR A & e 2 5 B I B 25 Fh A5 (Fey (AL >> TCEIE (Fe, (Al) > 2B (Fe, .
AL) | KAERAE MRS Kbl N TARSFZ AR T AR,

(2) > 0.25 mm 7KFE MR A RARE IR DIOKBE AR MR &, I AR N TAMRERAR, =0 25 57 8 38, MWD {H
A5 ZARL (FORBE R AR S RN TR 2 5

(2) RRPE AR ALY 5>0.25 mm KFRE MR AR MRS K MWD {R35) I 35 58 2 A b 3 A0 ¢, R Bk
AR T R B OIE S5 84 BB 5 >0.25 mm K Fa E PR S A B0RE Ke MWD {H 9 AH X 250 R
Ko P EAER B EALES AR T AR RIE L S 180E ; Sl B 45 dh SR A WA LL, Toe I S48 & BB AR 4R
9 55>0.25 mm KR PR K T SR AASE B MWD A BE S ARG R 5L R B 351 P RIITCE Y 4% & 88k
BRI A R AR AR FH K
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