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(1. WA MR R 2 48 T Y RaF AR AR B R R S S0, WL BogH 3113005 2. WL BB 5 %R
22 RN 5E WL BN 3113005 3. Wi & iAol 5, WiVl #48 311600)

WE: [ B ] T EA Pinus massoniana # &) F »F Akt 5 IR S48 A AL £ A dy 91 & B A& (ectomycorrhiza, ECM) #4161 A4
A% (arbuscular mycorrhiza, AM), REEE ARG TAA LAY EFSUHORE, sSREARKG Y TAELEZ
F, ARABBARERE TN LEARKARG T A LA TEAEAFEN, [ F&] d3HINHAZ RS, 2T AR
HHAREERS LR EAARAG EILBRERRESH . ARAA LD Es i ERE, [#R] 5ECM &
PG L BANRATIL, AM BAE S0 AR e LI R BRI, . REBRABEREI R EBEERIELZF, RARK (L
2 d>250 um) e #l A= R AR B E IS (P<0.05), Wm#HfhE (d<53 um) &2 FBAL (P<0.05), b, KHARK
BRL B F AR (P<0.05), MTAEZBARAKT B-NHBFHENLS BN-CEBAALA T H BT B EMLY B F KK
(P<0.05), XARH T HRRAREEEMALREOPEREEIMALREASLTIIE, BARK (d A 53~250 um)
Fer b P HRB/EREFFTMALERSG ., EREFFMALEROFREA AR ZTHHN B E AL (P<0.05), AL
AMRERET: ARKANBAESHMEIEE HJRBEREFFAX LTS, BREFHIMALERS. ECM AN E
Aol E A EACH X (P<0.05), [%5# ] £ ECM G4 H 00 L EMMEET A AM SR F Gt skag 2y, LEHARAK
HRENEESE, WRAMNSAARKANEREI MK EFOELHYaRTF. B 5535
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Impact of shifts among mycorrhizal types on soil aggregate
composition and characteristics

MA Xingcong'?, JIN Wenhao'?, TU Jiaying'?, SHENG Weixing’, CHEN Junhui'?, QIN Hua'?

(1. State Key Laboratory of Subtropical Silviculture, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China;
2. College of Environment and Resources/College of Carbon Neutrality, Zhejiang A&F University, Hangzhou 311300,
Zhejiang, China; 3. Jiande Foresty Bureau of Zhejiang, Jiande 311600, Zhejiang, China)

Abstract: [Objective] It’s been observed that the transition of masson pine (Pinus massoniana) forest to
broad-leaved forest generally contributes to the shift of the dominant mycorrhizal type from ectomycorrhiza
(ECM) to arbuscular mycorrhiza (AM). Therefore, it’s of ecological significance to investigate the varying
impact of different dominant mycorrhizal types on soil aggregate composition due to the changes in mycelial
biomass and exudate, hence the current study. [Method] With data collected from a field experiment, analyses
were conducted of soil aggregate composition as well as carbon (C) and nitrogen (N) content, mycelial biomass,
and extracellular enzyme activities of three aggregate fractions. [Result] The conversion from masson pine

forest (MF) to broad-leaved forest (BF) changed the composition and stability of soil aggregates and their
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carbon and nitrogen content. The proportion of macroaggregates (diameter 4> 250 pwm) and the mean weight
diameter (MWD) in BF were significantly higher than those in MF (P<<0.05), while the proportion of clay
(d<<53 pm) and C:N in macroaggregates showed an opposite result (P<<0.05). B-glucosidase activity (BG) and
B-N-acetylglucosaminidase (NAG) activity were significantly higher in the MF aggregates than in the BF
aggregates (P<<0.05). The content of easily extractable glomalin-related soil proteins (EE-GRSP) and total
glomalin-related soil proteins (T-GRSP) in macroaggregates were higher in the BF than in the MF, while in
microaggregates and clay, the EE-GRSP and T-GRSP content was significantly lower in the BF (P<<0.05),
compared with that in MF. Soil organic carbon in aggregates was mainly related to EE-GRSP, T-GRSP, ECM
biomass, and enzyme activities. [Conclusion] The transition of ECM-dominated masson pine forests to AM-
dominated broad-leaved forests was accompanied with a significant increase in the stability of soil aggregates,
and mycorrhizal biomass was associated with the content of organic C in soil aggregates. [Ch, 5 fig. 35 ref.]

Key words: arbuscular mycorrhiza; ectomycorrhiza; soil organic carbon; enzyme activities; glomalin-related

soil protein

Ly FBAR Pinus massoniana |32 534 T E m SR AR R R, A AR L 200 77 hm?, BAA EERYLUF
MEFASDIREY . AR, HREMMAMY) SRR, S A E ™, KR EEAN B W R l pk
AR A AR, DA% A8 A i i AR AR AR AR A2 S 25 P SR, R I AORT 5 R A PR ) 0 5 1 2
s E ., AR HEBAEY SRR ZE RN, e T ERAE PR A R, 3 A [R) AR [ 5k RE
NS RE, HEEAREH AR Z BOCREY], WEMEEIEH . ARERN . HEEA PR DIE
R — PP 2 5 R A AR B FE , 17T  H A SR A ™ A= 11 72 ] B 2 D) 2 X6 A ML 7 A6 ) B OR AP A
ML sEmE S AR RE 1 REA P R IR RIA SRR B E R B, M2 5
HEAMEZ —, ESRARMENER AR ECED, B2 B EOCT AR 28 2 B0 3w AR e A AR
Ak ] 52 e - 438 A1 SR AR AR T S A AN T A

AMETE MR (ectomycorrhiza, ECM) BB FI K B3 (arbuscular mycorrhiza, AM) L & A B 5 ) i oA
WAL R O, ReRe S R 80% DL A YIE MU AR LA RS, B THES A . AR AR S R G
FRBZ M C 288 12 WF5E 7 RIS RE A 1o AR A1 22 4 % 1 3B SS0RE DT T B AT SR A, 3 T 5 i) £ 98 455
411751 THORNTON % B 57 R 8L : ECM ELTE XS+ R IA BAT IR /EH] . A LT ECM, AM R4k
P22 B0 A /D DR SRR () 2 S R AEVE P AT BB AL S o PR T 2R SEVERT, w22 A 2 3%
AIRIRMEER AN . PR . ECM H I B 2253 W 1 B /K Ak A 0 02 T 22 19 S A SR AR I 2 A7 1Y
AM FL T VU3 e G20 i e 2 43 BR 8 B R AH 56 T4 1 (glomalin-related soil protein, GRSP) 545 415 +- 15
R, HAE T RERRE A AE 3~12 a, X LI REBA T, QIN W A5 kM. FE Ak
AR NEAT Phyllostachys pubescens Mt FEH, AMAE#E T HIERAIRBMRIE AL, (B2, HEFRTAIFEHER
I 7 XoF - VA R AAC L i i (R IS8R A /D, A ) IS AR BT R X6 1 8 AT R AR 2 ol B e P 1) 52 Wi 5 i
ANEIRA -

A R AR T X A P A TR R S, A ELE AR - HEE HLRD . A ) 32 B A
MaSP K f B AR I 3 rh it . AL BREFR AT AR KRS S A MU R S e B
A AR OGNS i, - AN R BT A MRl T LK AT AL T A 5 G 2 R A Y 2R oy i
REFYEE T HE . FWESEAC TR UL, 8 P T DA A Pyt A SR A A AL 1) R A B
it . BRI K AR BTG PR S i C ) 2 AR, FERRFR AT, AR B AT AR A 1 sl
T W 53 Mh 7K S 71, (LR AN ] A 78 B AR X T SR Ak b 7 fih s A 1 S M i AN 4

L EAMMOE ILAL) ECM ALK, T AR AM OE3EbR . A58 DL [ #4072 RSB AR g3 5 2
L/ L R TSP S B U LT A T =~ w321 B =2 NN W= & 1Y o 7 W N i v 4 S e = AT B2 U SR R 3 e i
. AR E 050, GRSP DA KR & 1, 1T AN () A AR 2 TR XoF - 9 A SR AR A RN AR AR
P M) S FERT BE AR AL, SR P A () TRTAR 21 R0 I B4t BRobR - S T % 52 M 2 2 25 K4l
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1 FrRMX 5 7%

1.1 HREXER

WEFE XA T Wi ir A & d g A A IR . B s LR E R SR JE I (29°54'~29°58 N,
119°43'~119°48'E), %X A TWIvLA VEHS, RN, VU4, WRES, B FWHarIbg =R,
EHRIRN 17.4 €, AFEBFBIKEH 1 600.0 mm, 4E34 H ARECY 1760.0 h, TIERALIE, HHE
PSS 0 S S V0 o 7/ N1 1 7 NN S 7 N D8 2 T A N N O PR v 2 A 3 s O N = P e Rl R T4
AL B, 4350 0 B R AMRAE AR

[EI AR R EAFPA FIER Quercus fabri. W& Liquidambar formosana . ## Castanopsis fargesii, H T
WA AT Camellia cuspidata . T5F Dicranopteris dichotoma %5 . 5 FEAMK F AR = F TS H SR RRZSHIY)
1.2 Rt

T 2021 4F 8 AE BT AT HIRA . (=5 DR B R SF S WA i g A, b = ] 43 5]
] B 8~10 km, /A 35 60 $5 A T 4508 %) S R AAAMRORIT IR I ARAE b . AR A T Aol Ry il s AR B,
TERE AR b SR A A K B B, TR 20~25 a Hij ik 70 B RAMRERAR S DR AL TR e 5
JE A PR R AR rf 23 e 3 AT (10 mx10 m), AR DT Z By 20 m LA b, R T s B
FERAE 0~20 cm RJZFAR 138 3 eI 18 MDY, DRAF T HUBHE N B T UK o [ 525 % 434
1.3 HIRFAREG 5 SRRENE

T I B AR 0 43 4% B ELLIOTT®Y (073, dd ik 38 WA SR AR A3 A3 53 185 3 AN Rk 90 1) /K R vk A 3R
R, EEAFEHER (d)>250 pm FRERE . d R 53~250 pm A RIK LI K d<53 um MR, 2EHE
2000, 250, 53 um 0§ (1 BAET), JENER, BRI 25 g, & T L2, ZERRAA
%, KETRBCE KT, KPR LB KR —E R TR AKECE 30 min, J5IFE TIERIR
W HHL, ETHRE 10 min, R0E 3~4 cm. 5 J5 MHKUCRATAS [FPRLAR 09 PSR A4, 40 5 B 0 A1 SR AR AE
50 CHET, R BEFEM SRR RIK TR, TR FIRERAE, KAERYRT, BT SRR BT R
TEPEIE .

- i 5 H 4% (mean weight diameter, Dyw) 1E 8 K & PE B R AR R e PE 8 A5 2, 1B A XK

Dyw=) XWio Hrft: XOEHRIGAIIITII LR, W, I § PR A REAR BT 5 09 He ], S
i=1

RIRFRIER (n=3).
1.4 BBREREFEIR. R REEEENE

- HE AR A B ARG HLA SR FH A% TR A MR B R A AR, A EUCR AL JUE D E P,
Ai, ME 5 Fh RGP, 0 A -5 T W 4k B DG 1Y B-F 250 T (B-glucosidase, BG). B-£F4E—
W% H i (B-D-cellobiosidase, CEL), 54 ) & 4K BUMH 5C 19 B-N-& Mt 24 ik 4 49 4% 1 B (N-acetyl-p-
glucosaminidase, NAG). =% fR% JL KA (leucineaminopeptidase, LEU) LA K 5 34 Wyl 38 BURH 56 i R P
WM& (phosphatase, PHOS). - 3EEE M & 2 M CHEN 2508 B G AL G 32, FREL 2 g 0 + T 55
L H, A 30 mL pH 5.0 (I ZFRENZE /R, £ 25 °C. 180 remin' J&7% 30 min, FHREIHEFERHFE 1 min,
WZH 200 pL IR T 96 Ltk , SEEVANARYY, T 25 C BEERESE 3 h, 7 365 nm FUL K HT 450 nm
R Tt E R, AR, 5 MEEE PR AN nmole g ' h !,

i FH BTG 4 7] 42 f (vector angle, V) Flla] K BE (vector length, V7)™ P4l A [A] 1 32 A1 5 1ACK: 9% v £k
. A BRICEERE, AR Vi=Degrees] ATAN2(x, y)], Vi=yx2+y2. Hiff. x MBI EL
B FUAE, v MR EREUEE A U, x ] (BG+CEL)/(BG+CEL+PHOS) %/~ , y [ (BG+CEL)/(BG+CEL+
NAG+LEU) #/n . H3E ) i M Fon il A Y 2 20D Rk B RS, o, 2RISR EIEA, M
AN, A2 BN E PR S0 ) R R R SRR R W 2 B B BRI B K . Degrees by 9 B 76 46 1 1 2 oA
B, ATAN2 L BRI 45 2 1) x Bl Ky FhAs b, iR I EYIE .

1.5 HREpIkEFENERAERENE
AM FLHAEY R DR R Z A OC IR A 3R, 40l 5 SR S BREEE AR C 8 [ (easily
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extractable glomalin-related soil protein, EE-GRSP) I & BR 2 5 & AH ¢ 13 55 [ (total glomalin-related soil
protein, T-GRSP)™, FRHX 1 g +3%, PRSI EE-GRSP 1 T-GRSP, EE-GRSP fF iR & T
PEHL 1R, T-GRSP Zk{2H, HEREWILEEY . DA M &E A Abrd, RAZSHmiEkna,
TEATIEICRETT LI AE -

HRAE AWAD 5 i JI0Y 07k, 1 Je e fif -+ rb 0y 22 /) R RE BT i 508, SRS PRI 30 g fif 4 T HRHR
t, HIE T 25 CL HERENAYRE AT S A, I, SMERR T, SAAER
YR 7 3 v (1 22 o B I 5t 050, ECM AR Wik BRIV SAy 5 5 17 10 22 o 1 B2 It 2 000K 2 15 3% 5 1 22 #f [
B R A, 22 R I RE SR IS I S 2% AR GO 1 ik . FRIEE L 4 g, A 4 mL @SR P RE, iWiE
W a0, W VST 2 mL 24 50 mg N-T 5E-2 s & ek S Fil 100 mg TG 7K B R B 1 500
o, AIESS B, BT 0.22 pm AALRIERE, SRATEARGIEE LALE , [FIEHRIEZE A BB A
ALk, A1 Agilent HC-C18 (250.0 mm x 4.6 mm, 5 pm), DAGI%ZH BN shA, WE RN
I mL-min™', #FEER 20 pL, HHEH 25 °C, PR 280 nm,

1.6 HIEHH

KRR 7 225307 (two-way ANOVA) A ECM AN AM (L3 FRA FP R [R) A1 9 1 S A Rk 2
] B A MRS T A 50 . MAMBYG P . GRSP I ECM LB 22 5% . RIS BEAS ¢ K560 04T ECM B
W DL AR AM ECTR 7 L3RR [R]— R g A SRR 0 o L 5 A R AR e M, 38 F SPSS 21.0 #4743
Mro RH Origin 2021 /EE] . JETRAMLARARE B 3 18 R 157 rfPermute W17

2 HREHAAH

2.1 TEARNEEARE L RBEERESNSE

W 1A iR R 3 R A SRR (@>250 pum) & HE 25 T DR MMk 138 (P<<0.05), Tiifi Al
RAK (d R 53~250 pm) FIH FERL (d<<53 pm) 2 EAH R EH, o Rk & L0y R Rk 2] 2K OF
(P<<0.05). ULAb, T RRAMAR 18 1A SR AT 34 ot it AR 0 (IR T el i Ak 1= 48 (P<<0.05)(1&] 1B).

100 . L2r o
a
s 80 | b | E].o- b
ﬁ z‘ — ¢
o 60F o 08}
S ] mm
;\E 40 S 0.6
% N
S 20 b & a F o4l S -
0 0.2 — —
<53 53~250 >250 LA (LIRS
P13 4 L4 /um Moy ARAL

T Rk B R
RIS FRFR RS 2% 575 (P<005).

A1 REAREDEKRLEARBER S WA FHRZ AR
Figure 1~ Proportion of soil aggregate size and mean weight diameter in forests dominated by different mycorrhizal types

WA 2 Frs e R Ak AR B ) 34 HLER A4 R B IR T 5 B AR 14 (P<<0.05), b4k, K
P R R B AT BB A 4 BT i 0 503 s T At 2 kg R ik 39 K P R AR B AR L HE 8 K T S R A A
+ 3 (P<<0.05).
22 KREESEREZREERESH

W 3 7~ : EE-GRSP, T-GRSP Fl1ZZ ffi [& sy £ 2 A7 78 F HHER A R MKk, KA1 EE-GRSP
1 T-GRSP 280 H [ Ak 1 25 EEAR AR R 3, 1T 22 ) [T 2 A S i 3 o Il bk - 38 1 ol I SR A4
Ky ZRi ) EE-GRSP ., T-GRSP FIZZ £ [ B 7 it /3 5034 1o 2 T 5 B AR 18 (P<<0.05).
2.3 BFRGEEERKFITEHE

R 4 A0 s e bR - 48 3 AR AT SR AR ) B- I A E 17 I (BG) Al B-N- Ik 24 L 8 2 B 7 il (NAG)
TEHERET SR (P<0.05). ¢t Kgngs 3R (UM ERLNY B-2F 4k 41T Bl (CEL) T6ME 5 A Rk
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301 A 201 . 207
F: P=0.811 a F: P=0.591
S0l LiP=0.000 a ~15) L:P=0000 | 15t
vy FxL: P=0.088 ivy FxL: P=0.017 .
2 21.0r & 10
= 101 K =
& X . Fosp @ 2 51
N ([
0 0
<53 53~250 >250 <53 53~250 >250 <53 53~250 >250
F1% A BLAS/um A5 A BLAE/um EiP ZENER G
OO Dbk Em ik
RN F B OR [ — R A R Gy 2 (8] 22 5 3 (P<<0.05): F Rkl a, L RakigKE, FxL Fosmarfvkige
R HAEH
B2 RS EAR KA AR IR RS AR R E 5 BRI
Figure 2 Soil organic C, total N and the ratio of C to N of three aggregate fractions in forests dominated by different mycorrhizal types
~ 20r F: P=0.764 4 F: P=0.732 20 F: P=0.195
7 A L:P=0.000 . B L:P=0.000 2 C  L:P=0.000 i
2 FxL: P=0.053 = FxL: P=0.053 = FxL: P=0.818
B 1.5} 23t a 215t 2
= a ; >
& = 50
@0l W 2| £ o0
s a
=05t | a = 1} a & 0.5}
e B0 e (B
® 0 olL1b
<53 53~250 >250 <53 53~250 >250 <53 53~250 >250
2k B A2/ um %Ak B 4% /um P R AR E 42 /um
O SRk B3 otk
ANANG FBEFRIR A — R A R bR 7 2 (1) 22 7 2 (P<<0.05); F Rty Rz, L RpWRHIR R, FxL Ropspkor Foki g
=M HAER
A3 BEBIEARKHRBEREEL. CEREETFXARRREI &K
Figure 3 Contents of EE-GRSP, T-GRSP and ergosterol of three aggregate fractions in forests dominated by different mycorrhizal types
F: P=0.000 a F:P=0.020 F: P=0.020
40 - L: P=0.001 5r L: P=0.001 30, ¢ 2 L:P=0.010
a FxL: =aO 192 al F><L P=0232 FxL: P=0.850
| i - ;
a0 EXl: a @ w20 a
520} e E b ?
g § 2t £
< = =10} b
O 10 d 1 2
=y o) =
0 0
53~250 >250 53~250 >250 <53 53~250 >250
lil% (ENEREIT [ﬂ%ﬁiﬁﬁé/um Ak B4R /um
— F: P=0.000 . p=
400 L 882 . 90 & L: P=0.038 07r & Fp0.193
P F L: P= 507a a  FxLiP=0264 4 06 a FxL: };:0.261
300 ¢ a a 8o b b b R a b
z < % 0.4
=) & Al 4L
g 200 i 70 m\g{
= E =3
& 100 “ 10} 021
jan)
A
0 0
53~250 >250 <53 53~250 >250 <53 53~250 >250
l?ﬂ UNERZYIN A Ak H 42/ um AR E 42 /um

OO SR Em -k

AFRNG FREF IR R A RIS 2 2R 5 E (P<0.05); FRAMGHER, LERRERER, FxL ZmmorFkig

BIESIE R (R

B4 BHR XA RIS

Figure 4 Extracellular enzyme activities of three soil aggregate fractions
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PHOS {5 PETE 2 WA Z 477 i 3 22 5% (P<<0.05), {HWHZArHr R0 . W n AR R Rk CEL 15 A%
TR, PHOS ifth s T SR,

W HT 2B 3 ARG A SRR ) & AR KT 45, BLRMARE T 5 BAAMK (P<<0.05); [ nf
AR A MR AT R AR g ) et 4 2 1 T T A MO AT R AR, Fl I SR AR A 1) ) o 1 A 2 bRy 22 [
P YN TE
2.4 GRSP.ZREEMEFESARGEIBRNXER

TR B AR WL 5 M . EE-GRSP, LEU. T-GRSP. CEL I NAG %1% (P<<0.05, [l 5A);
T RIRG MR S5 5% . EE-GRSP. T-GRSP. BG Hl ECM ¥ i F4HK (P<<0.05, Kl 5B); #zbkid
B9AE HLERZE 5+ 332 5 EE-GRSP. HZUAI ECM Ai5& (P<<0.05, & 5C).

A B C
15 ¢ ** 15 ¢ 15¢
&Q sk % * &
10. * ok . U I L 10'***
=iy *
Bl L
Fillilh il (LT
1
g 0 |_|l_| — 0 = 0 I P
= O LU
<5 %QQ}S %QQ»\)V@(?\ &Q'OC"Q)()Q&Q N %Q%O(?\ @%35 y»e N %Q&écﬁ\ af@o‘§ GO%@V@) &
OO o 8 & SR> O 3 SRR Y &
{é(;o &/C) ~ @Q@%ﬁb & <<€<)/C)(QQ ‘OQ@ \)%\5,%‘2‘ @Q Q)\/@ &,(3 %QQ‘ \)Q@

S L il + R Rt 2
TN. 5%; EE-GRSP. Z 2SR R; T-GRSP. HIkFEHE K, BG. -Hi 4 PE1FHE; CEL. B-£74k —BEiFE;
LEU. SRR R E AL NAG. B-N-Z T 28 4 A PHOS. TRVERRIR; Degree. MR ffI5%; Length. MK/,
kL RR O RIFRORFLEEMETE 0.05 A10.01 KT EERRE.

B 5 AT RAUARAM TR 09 B 2k 23 H RARA AUBR 749 48 ¢ B F

Figure 5 Random forest predicted factors associated with soil organic carbon of three soil aggregate fractions

3 ik
3.1 RBERER T IEFARKARREE RN

AT BECM A8 S AR, AM P34 bk A R R o Lo i, R o o LRI, ST o o
ECM A F TR A R F BB 0 7=, AM P RES R HER A RIRMIE 1A T B MR . HHER
LT HEGR R ECM HBH B E T T HIER R TR BRG], AR FRAR T R RIR G, %2585
ARWFFTEE REEAMR . AT, B AR S A R AR Bk ECM AR KT S B AR, mTRETE
I EEAABRAT, ECM 43 Wb 45 W I K A B PR B He i 5 20, S SCH A Bl A SR AR ok P e i . BEIL
PRI R . ECM A= 95 5 1 A SR ARFR B b 098 AILA S S @ 3 ARG, (E6 KA R ARG ML
TR, TREJE ECM R KA RIS U RE 14622, 1T AM FEAE HE + 58 KA RAKTE iy i M VE T E.
SRz ARGE, I QIN FEW ST L. AM AW 5 R R AR S LB A OG . AM R4+
e A, sl HHERUR A S VE T, Rk R A R AR AL, I ECM L ZE AR IR AR R 1
TER “MEERN 7, EEER R RMERAE, Wl g S E Y RO R B BE AT 221, BLsh, AM B
P AR 7= 4 GRSP A2 F - e K A AR EHLHI Z — . GRSPAEN “He/K” Hf HHER B i 41 5
TRFHEE R IR IR, FEOILE KA R KR s, X5 SITU 2 i se g R—80, A £ . + 5
R rh KA R AR EE-GRSP A1 T-GRSP i & 4350 & 35 T 1 A AR AR Bk, ENIE T GRSP Xf H3E K
P RAATE B EEAE . 25 L 3REH: 5 ECM AHEL, FErHAR AM (50038, A R F02 i £ 3R 3 4k
T B o

AT T BRI AS Ry I AR AR T T R R AR R AR P R H AR R L
SRR KN AR, (B R 3 I A R R A S i A A SR By, AU EAGRY, — ki, KR
bt Z, FHOP YR AR, IR R R e MR . R, AR v i bR - P R AR AR
SEVE FL S AR R, R T I MR P 0 A SR AR 1 2 T S R AA AR, BN T P R AR R
EME, HALHIFTAES GRSP A 3¢, LIU %PV AF5E 3RBH . GRSP 76 K R MArh a8 hn, P2 Bl
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Bz 3G, - HEA RARR e MERE N . GRSP #A N R ARE AEFE MR RE A, AT DATE - S rhAE7E 3~12 o,
PR I X6T 4 S8 AT SR AR A T B AT R g i . AR SE BEALAR AR 3 72 . EE-GRSP #l T-GRSP ¥ 5 1- 8 [4]
RO BB WA C . BUAh, AU 5 P R R 0 - 35 i B AR A7 A6 I A PO g v P 2 i
BA R T A DT R BT D AM 8 45w I R R e v, R AL E AR, X
LB S MR R — 50, R0 HUT B B 3 S T AR R, AH LT
ECM {35k, AM BT {2 i R IR L A, B8 e EIRIR R e, AR T HHEA PR 7
32 AEEBERERN T EAREEEERLFITEAZ N

- 458 P SR A o X S W s (R B S, e 3 MLARDY, T fle A 40 a3 Db R 4 A B 3 v )
AP, DR IK B PR A — e R LRI T R AR TP AR A R . ARG 3 AR A
AR RAE FAHOCHE PETE 2 BN FIOL SRR R AR AR e 35 Bk — 3, $43 00 e AR B 2K T 5
A, ARV ECM I 1h RAabk - e R 32 2 A AR > O ABFR R . SREMM Tt
B A B A e 2R L Wk 3 v T RA AR, — 7 T U AR IR AR, S T R LA
K, TRE R AR TE, MRS E LA E . ECM B ] LU S v i A E 22, ik ini i
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