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Abstract: [Objective] Microbial necromass carbon (MNC) is an important component of the soil organic carbon (SOC) pool
and probing the response of MNC to climate change is key to a deeper understanding of the mechanisms of microbial-mediated

regulation of SOC formation. There is still a lack of understanding regarding the impact of climate warming on topsoil and
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subsoil MNC accumulation dynamics in different ecosystems. [Method] A meta-analysis was conducted to investigate the
effect of warming of 8 sample sites on MNC in different soil layers and its contribution to SOC and on the response of topsoil
and subsoil MNC to warming (41 for total amino sugars, 69 for glucosamine, 69 for muramic acid and 26 for galactosamine).

[Result] Warming promoted the accumulation of MNC in different soil layers as a whole, especially in the topsoil (14.3%).
This may be related to the differences in plant-carbon input and the spatial heterogeneity of microbial communities in different
soil layers under a warming background. However, due to the acceleration of the loss of SOC in the subsoil after warming, the
proportion of MNC contribution to SOC in the subsoil (12.5%) was higher than that in the topsoil (11.3%). Furthermore, the
positive effect of the accumulation of fungal necromass and their contribution to SOC in different soil layers was greater than
that of bacterial necromass, suggesting that climate change can directly or indirectly regulated the composition of MNC by
affecting carbon inputs. Moreover, the impact of warming on the accumulation of MNC in different soil layers is bound up
with warming amplitude and years. Lower warming (< 2 °C) promoted microbial anabolism to increase the accumulation of
MNC in the topsoil by 17.2%, while the contribution of MNC to SOC in the subsoil was significantly promoted during higher
warming (> 2 °C). On the timescale of warming, long-term warming (> 5 a) changed the microbial activity pattern and had a
greater impact on the ratio of MNC to SOC in subsoil (42.8%). Meanwhile, the contribution of microbial necromass to SOC
was increased with soil depth in forest and cropland, whereas warming weakened the proportion of subsoil microbial necromass
to SOC in grassland. [Conclusion] Based on our analysis, it is suggested that future research on the dynamics of microbial-
mediated organic carbon accumulation in specific ecosystems in response to warming should focus on the response of microbial
necromass in both topsoil and subsoils. This would provide a huge boost to understanding and predicting the sensitivity of SOC
dynamics to climate change and its feedback mechanisms.
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% (Muramic Acid, MurA) HArZz —, F P TC R ZIEMIRE, 70 GluN. MurA Fla 382 AL 0
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Table 1 The list of references associated with data analysis

T . 15 R -
N . Rt EL N DI=] H AL I |- 38 R E
Rl SRS — KRS VI VTS S A e
WAL E Site Warming o Warming . Soil
Reference Ecosystem /mm /°C amplitude
treatment years/a °C depth/cm
1021 i 101°19'E, 37°36'N EARAYIE:S 489 -1.2 2 2~3 0~10, 30~40
20151 i 92°56'E, 34°51'N FFIRAH 383 3.8 3 0.4~1.4 0~20
e 92°00'41"E.
[21] > - ~ ~
3 Hidth 31038%42"N FETF 400 1 8 0.4~2.5 0~30
e 92°53.567'E
[25] ] _ W,
4 Hidth 3443 716N FETAHE 270 53 3,6 2~4 0~20
5026] i 101°19'E, 37°36'N EARAIIE: 489 -1.2 5 1.5~1.8 0~10, 30~40
60271 i 92°56'E, 34°51'N FETAHE 383 3.8 3 0.1~1.4 0~40
100°51'33"E -
[28] = 5 TR 4 . "
7 Hiith 3695733"N FFTAS 489 12 15 0~30
829 A 114°41'E, 37°53'N EARAIIE: 481 12.2 9 2 0~20
9L30] FOYI 115°50°E, 31°10'N BRI 1510 14 <1 4 0~40
10031 R 117°36'E, 26°19'N CER IR 1749 19.1 4 5 0~20

VE: MAP: SEFPBRKE; MAT: £FHSE. “—7 AP R IRGERIEHE . Note: MAP: mean annual precipitation; MAT:

mean annual temperature. Data not reported in the literature is represented by “—”.

2 4R

2.1 REMKETIEMEMTRATEXHER A0 R

AR S, BRSEERENKE LR R AR AR SR A, (EAN [ 2 [A] e o) 208 B A
iAE (K 1a). #ETFEBAEYHAEB (Microbial Necromass Carbon, MNC) 4 hni&EE (14.3%)
mTIRETE (2.9%). MRS FNC IR R EA B E M IERN, JEHXERZE FNC FfE i 1F 5 B 2
(RZ 7.9%, JKIZ 3.5%), RFEFERFHRI S E UK. HEXTFRE LR BNC MR REA
RERW, HEEMINKE BNC MREE (1.9%).

R R EARE SOC FEMEMAE (KB 1b), BIAEE SOC ZEWM (9.3%), MKE
SOC REFK (-2.8%). MR TN, TRAPFR MK B e 14 5T ik U 3] B 7 1 398 B s ol A= P e AR 1
AR BAFEETAR. B4R L, R EEMNEZEMEELIEHR MNC W U E 1 5Tmk L
B, AEANE 2 2 (Al AR AN . Ho iR R 2 L3 MNC 5 SOC LL@l it R8s (12.5%)
AT REZETLIE (11.3%). HAERAEXT SOC DTk b 28 At 2 30 Bt 384 3 A A [R1 R B2 ) 38 o o
{ERJZ e, FNC A BNC X SOC DTk 7 5l UK 2 145815 2.6% 5.2%; %)= T8, B %
FNC 5 AU ok Lol 2 28 F 225 F BNC.
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B RIEG, 55 NECFRORFEARR . “*” RRAF RN AA BE 7Ptk Top: £k: Sub: Bt MNC: FUEMGRAK:
SOC: A HIEK: BNC/SOC: 4HBFMAb S LIEE R L tL; FNC/SOC: F B MAhx S LA Hlfk 5. MNC/SOC: Y
B AR 5 3 PR S EL. IR, Note: If the 95% confidence interval (CI) did not overlap with 0, it indicates that it is significant at the
level of 0.05, which is expressed by a solid core, and vice versa by a hollow. The number on the right side of the CI represents the weighted
response ratio, and the number in parentheses represents the sample size. “*” indicates significant heterogeneity between different classes. Top:
topsoil; Sub: subsoil; MNC: microbial necromass carbon; SOC: soil organic carbon; BNC/SOC: bacterial necromass carbon to SOC; FNC/SOC:
fungal necromass carbon to SOC; MNC/SOC: microbial necromass carbon to SOC. The same below.

B 1 35 IR AN [ L R R E R AABR IR 2 (2) S X SOC (5T iR (b)

Fig. 1 Effect of warming conditions on microbial necromass carbon in different soil layers (a) and its contribution to SOC (b)

22 FEEBSRGHRENKE TIRME YT AT R X858 A0 K

EARFERRGH, BN R ZFKE T B AT 8 B m 8 B RS R gk 7k
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HAREIERREERAETREL S, E5ESRGYH, RZE MNC R4 T EE B
(13.4%), TIKE LB &R, iR T EMRE FNC a5 LEFMA R, HRZ KR
(7.3%) KTIK/Z T4 (2.9%), BNC fEHR K T LR EZN. ERHAESRSG T, HiREE
BT T R E IR AR R R B8 E, MNC. FNC Al BNC 20 530 17.6%. 27.1%F1 17.7%. 1E
KELES, REMERTHRRANERAESRZRGAEA MNC KSR RS mARKHIRE
MNC. FNC # BNC A RE R E & THEHAKRHAES RS (K 2a).

B AT R A S RS % 12 SOC I FFA R IESN, AR HARRANMHER (K 2b).
ERMES RS, WIREE MNCEAR L ZEFx SoC ki dfitk, HIE+HKFE L. 5BNCHIL,
FNC X} SOC WIoapk bl ok, HAERZEMIRE L5008 26.1% 35.5%. {EEHIAER RS H,
IR 22 W55 )= 4%t FNC il BNC X% SOC BTk, 20 mlidd 17.5% 17.7%. ERHAES RS
i, BT SOC HUE R R, kiRl SOC HILLBlA Frigin, HIKE TR MNC 5Tk %% =
FRE L.
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cL 0222 (4)
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GL * #4-0.005 (27) GL 10,042 27)
CL —————10.177 (4) CL —A—0.188 (4)
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GL HOH0.011 (23) oL €059 )
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_____________________________ GL -0.038 (23
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GL * 1910029 (23) FNC/SOC 4 FE —@—10.355 (6)
CcL ———O——10.004 3) GLH@H-0.175(23) *
””””””””””””””” CL —@—0.870 (3
BNC HFE —®—0.141(6) b e e e e e @
BNC/SOC 4 FE —@—0.166 (6)
GL * KOH0.012 (23) GL-@H-0.177 (23)
*
cL ——O——10.030 3) CL —@—0.747 (3)
-0.2 -0.1 0.0 0.1 0.2 03 0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0
DAL R L (RR++) IR R EE (RR++)
Weighted response ratio (RR++) Weighted response ratio (RR++)

¥E: FE: #FAM; GL: Hh; CL: fRH. Note: FE: forest; GL: grassland; CL: cropland.
Bl 2 A8 RGO AR L 2 I ARV R AR BR (V150 (2) 2 X SOC K BTk (b)

Fig. 2 Effects of ecosystems on microbial necromass carbon in different soil layers (a) and its contribution to SOC (b)
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EAEREEHE R (3.8% > 2.7%), FER(LH FNC KRR . < 2 CHIHGIRIEIHKZE BNC A
R (2.5%), >2°CI¥ERNEA 5 BNC 15 EZ .

TR R S 2 B S AR A 2 SOC R 2R & MNC Xt SOC otk b (B 3b). << 2 °CHIMEIR
SRR E SOC MR (6.7%), TIFFIKEE SOC MR (-4.5%). > 2 °CHIH IR % E MK E
SOC R EHHWEREIEN . ANEEEd SOC FIFRARFR 2t ng B (AR R B N, 5k 5
SOC Wyt A B Bt Z 2R, ERE LIRS, AFE R KR (23 MNC X SOC 15Tk, {H
X} FNC 1 BNC (5 SOC teflffsemif prAFE. SIGERE< 2 °Chf, E T ERESRE BNC &
SOC H L] (12.9%); T1fi> 2 °CH, FEIEINKE FNC XA HURE M TIRR (16%). TEKE 15
o, AR IR IR IR B MNC R 414 5 SOC W BTk HLAg) g 7 3850S s T v 280 5 s 8 o) L 200 1
A B BBk 5 SOC I EL A B 2 i IR RGN, e a2 FNC XF SOC I TTlk oK (30.4%) (& 3b).
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Fig. 3 Effect of warming amplitude on microbial necromass carbon in different soil layers (a) and its contribution to SOC (b)

SO BT G IR AE R R0 NI (< 5a) AIKIWIRIE (>5a), 45 R UIIEERR T
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R, HIX—IMRAERE EE R . AR 2 o G0 TR S AOn) 3G 5 I (8] ROBE () i B A0 A7 I 25 22

(Blda), HARERI K. RZ T, R IE D228 FNC (8.1%) F1BNC (9.5%) MR, F
EWRAERAI I, X FNC A B BB (8.0%); JiEZ i, sEAmE Rt FNCHE, HK
HAEE R A FNC A RN 4.3%08 55 F] 3.4%, i BNC 7R 2 TR A 2 B in (2.1%).

HIRFIRX SOCEAFR L EH M RRERRELW (B 4b). IR EEEERE (9.5%)
AKZ 3% (10.3%) o1 SOC RFN, KRR XT AR )2 SOC & & MMER A, Hoh 525 1 55K
JZSOC (-4.9%). XKJZLHEr, ARIGERARBIEH MNC Xt SOC [Tk, H &35 o PR FLAH B
BRARLE SOC H (5 bL sz ma AN [m] . &6 BANG I 3= 2242 7+ 2 BNC 7E SOC LA (12.2%); 1K 3
IR EER IR E FNC A HUBRER TR LG (17.8%). JEZiid, 4isiE BILE soCc &,
{HX MNC. FNC #1 BNC {5 SOC [ LU R I A FR; 1 IR XT MNC 5 SOC LLAi 1) s &
BN EIERN, o FNC X SOC HIpTikin K (52.0%).
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Fig. 4 Effect of warming years on microbial necromass carbon in different soil layers (a) and its contribution to SOC (b)
24 REMRELRMEVZRARZSETEZZMWE FHIEXME
AR E AR B P AR S IR A B AR PR AT AR S T (3R 2, R 3), 45R
KNRENRZLIED AR R ERAR . RELH MNC 5H4EMAYE (MBC) 2R
IEAHK (7=0.78, P=0.02). FNC 5% (NHy-N). HIEE/KE (SM) Fl MBC f#7EIEAHG K R
(r=0.79, P=0.04; r=0.59, P=0.04; =0.79, P=0.02), SHH&E (NOy-N) 2B ZFAMHRK (=082,
P=0.03). BNC 5EMMAEYIHE TEIAFZFEML (P=0.05). LA, MNC 5 SOC. 2% (TN),
pHHRRRZALRZE (P=0.05). JKZLRFEYIRA S LRI TEIR 18] AR S 5382 31,
(EER s SUSTE G

IR R LG (RR++)
Weighted response ratio (RR++)

R 2 REWEMRASEDMEEYRE FRIHEX S

Table 2 Correlation between topsoil microbial-derived carbon with biotic and abiotic factors

" § N SOC TN NH4*-N NO5;-N H SM MBC
PR WU R ) : P
f# In(RR) of
microbial-derived
carbon r P r P r P r P r P r P r P
MNC 0.05 0.80 0.15 044 024 061 -052 023 -027 035 050 0.10 0.78 0.02*
BNC 0.26 0.18 024 022 -038 041 035 044 -0.12 0.69 -0.22 049 -0.58 0.13
FNC 0.20 0.29 023 023 079 0.04* -0.82 0.03* -0.38 0.18 059 0.04* 0.79 0.02*
VE: “*7 4 0.05 KFEREE. SOC: TIEAHR: TN: &% NHS-N: #EE: NOy-N: H&%; pH: FRWI(H; SM: T

FoKE; MBC: WMAEMAEYEK. TH. Note: “*” is significant at the level of 0.05. SOC: soil organic carbon; TN: total nitrogen; NH,'-

N: ammonium-nitrogen; NO;™-N: nitrate-nitrogen; SM: soil moisture; MBC: microbial biomass carbon. The same below.

http://pedologica.issas.ac.cn



+ 5 5 ik
Acta Pedologica Sinica

=3 REWEMRESEIMEEYE FRIEX M

Table 3 Correlation between subsoil microbial-derived carbon with biotic and abiotic factors

A IR BB soc N NH,'-N NO;-N pH SM MBC
f# In(RR) of

microbial-derived
carbon r P r P r P r P r P r P r P
MNC 0.10 0.61 0.03  0.90 0.40 037 -0.18 0.70 -0.04 091 044 0.18 041 0.32
BNC 0.15 0.45 0.14 048 0.39 039  -0.11 0.81 -0.31 031 031 0.35 044 0.28
FNC 0.10 0.62 0.09  0.66 0.42 034 -0.19 0.69 -0.04 090 047 0.15 0.19 0.65
A \/\

3 W

3.1 EENAE L EMEMZRARBERES SOC REMFIINER

KIFFERA Meta 7300132, £56 53 BT B iR 3R J2 A2 IR PR A4 R 38 R R LB 2 BT
BRIFTSZIE,  UF SEHY IR BR S A RIFR AR BE R R AR AR 2R, HNERE 388 MNC B dEfE T8 B 2
(Bl 1a). IX0] RS HGIR T 5t T 32 AR 2 138 R ) SRR N 1) 22 e AR5 T —E 388 A= PP I 11
ZE A R100, SR 2 ek B RTHE NAE A NDY, TR 2 I R S 2 K E A
B NP v ol 2 A P e A 320, R 348 3R A6 3R 2 338 vp Rl AR 4 R B R F (R 0 5 4
RZ;WY), IEAREHEFE, e m F R AR Rl R, 5RENFE, KETIEHMAEY
WG AR T BRI RAS, BHREEA L M RIREY . SRS 2 B I AR R kIR (IR
RAEWE. WY EARPRIURYD L3R RE, JHER R FR)ZE AR, X R ANERR
IHE AN PT REBOE IR “BsZBR 7 IRZERS, A HARIIE MR 2 iE MNC 752 TR0,
WTTRES “PREE” K EERAL TRIIRS IREDD, IR A AE A R e 4, RHRE R
PRGOS, T EFR 2 BRAC A, AR ) SE A Tk B IR T o AR AR I AR A AR T, AT e 2D
MNC AR EERT, RARMK)ZE 3 MNC LR & . Ak, BEIEXT FNC B IE &8 K F BNC,
NHRAERZTIEFR (B la). ERZETIES, iy A\ 2w r AR5 AR 4E T AR
ZAF, MRt FNC ARERPS, TEIRZE IR, T AR A R BRSO YR T 45 g
B AR B A 000, AR 7045 F U0 A A AR A o A TR BN, B Ek A A Y 3R 2 AR
BRI AR AR R 54k, Wl — B R TEN SRR AN T LA LR Rt
FRIIFEMES, 758X 4> 8 2R JZ T35 1 A 525 mi SR

BEEREY], WIRE ST ERARR A L JZ G MUK PE K ok LB A R, Hoh R
2 IR R 5 A WU EAR R B EEE N, R AR 5 AR R AR AR AR
JEA HLERAT B b A 75 R 40 SOC BRI TTIRAN S 2 A, [FIIS, JiKZ T35 d MNC 5 AU I LA 5
AIRESKE SOC MR AL (Bl 1b). XBHKE SOC X5 AR M B A B U PE A i 55 7
(401, R E SRR 5t N MNC £ 48R4 Z SOC AP FE B 2 . MNC X2 SOC wiik
(Y HE I3 W] R B A\ S8 I 5 AR ) & SREHE -GG 5¢. [N, BT MNC SRR
WIFETH, BT LA — AN T e A R DR TR = rh (R P R A A SE A 5 A D SRR (R A4 1 T, it 4rh,
BRI 5, FNC X SOC [TTERER ZME )2 R R Z#E BNC (E 1b). XAfE2h T EEN
PR EE A 4T B B L ] 14 A 75 FNC %58 BNC BEFeE,  H 3B T R FH B 22 (2 06 R A SR AR R ). 5
FNC FHEG, A4 o8 i o) 1R A S LR AR ) BNC 3R 455 v 8 AR I, AT ENC £ SOC
BRSPS IR 2 15 S MR S OB A OB, DL R g
SR B SR (b 2 RO T35 U () EE A RN ZE i, A [R) A 26 A0 SR Rs PR R X B iR R 2 AR AL
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TXHG 20 TR Dy e = AR R ZI

ARAESRGET, RS ERZNRE TP R BB EWAR . ERHRESR
givh, EFEES R E R A R E IR R AR AR S RGN R BN R AR RE R Z -
B REL (K 2a). XAAEE RN SEFRIEDF L, AR REEBRNKE IE,
R (A L A B AR R I AN AR W BN R 2 SR R R SR YR S, (R M A AR
fERAT R . FR, JKETSERTRARN, IR EECORREE A AR /N SR AR 254, X Ff
SERIR) T HRAE Y S SRR K BRI, ML R, BIR AR R 2 IR AV R A DL R 5
SYIRT R, A G AR b A RIBR D, RBEE BE IR TN AR Y )
SHERETPEHIRASERKEEZH, MAERBHASRSH, NMPIERSEEGI R ZES T
FKELIE, SEMBMAEYETIESZ oA REES, EEEENE, BT REESRGHN, HHK
I A 25 RGEH) SOC A R IR /A 2E Rt (B 2b), RAEH SCHRISHE Y, A& -3 7eiq g =
FHiF, AV S A FTiE . (H7RE TR EIRARR TR AR H SOC I 1k, HikEr3E K
T AR S A AE Y= B IN A SR A AN B A NI IS0, BT AC R HAES RAMFEARA R, TRE
AR AT /RGN SOC FrE i Bkgm . ERAET, FraES RS+ MNC X SOC 1)
TR R Z IR 2 IEAN . H A ARMAK ARG MNC % SOC 15Tk BE % 13505 18
(Bl 2b), X AIHeE FRARIRZ LI BT P 2 2R A i B A e B AR BN B S 16 H
KN, TR AR RGP AR AT SOC Tk L) i3 i = B2 HIRIE S T2 SOC Kl
DA b 25 SRR BIEIR 2 S AN AR S RGP AR AR 0 2 S e B, 3E I S AR ) N S )
HURRAR RAIFR e i AR, IR AE 3R S0 S AR AL X B Mo A 25 R 58 - S BRI A i AL 2 ) 2 i e 2%
A2 RGUIRE 1 R FLTR B A
3.2 REMEEITIEMEMZRAN ARG RIEE LR FIRAM R FEZZWER S

AT I, S P 2 S A A ] R A R A AR 2R I R WU R R BTk . TG (R
FERGE (< 2°C) BRAEREME >2°C0) HEFRETHRZTIEMNCHRER, < 2 CHHY
T 2 RIERA MR A AR R R N B2 (B 3a). Ul BRHG IR IR B (R E R AR ) & AR
Y EERGINGY, SEERRA NI R EA . X5RE SRR RUEY A S AR A
Ve R R IEA OGS B3, BRE G AT IR MAE R AR B A AT X — AR,
fd MNC AW 7= A2 FEaz e R R AR BR3), SRTT, BEE SRR (> 2 °C), IGIRXT IR R
W IERN A BTEs . XA R SR AR E =T, RETHOKSEGHUR, JR 51 5 a0 A
8, A SZ R, HEEISS MNC & s Bt #E, JooE FNC. X 55850+
FNC MNAEE TIEE/KEREFEHRMER . SRELIEMKR, > 2 CrigEaEIEdEKE+T
5 MNC 2R, JLHZE FNC (H 3a). REMKE Tl Mak R 1 Fh z= S v B nT g 5 118
JE FERNGERR EEARBURPEAN A A . FESFE RS ST, ZRIEivE SR IR E SR &R
A HREMR, K2 IR AR SRR T R 2 H I R H — € 5 8RS, FNCERZEMKZE L
B EER R, YRR SRR A BRAE MRS, ST RE LIRS HES, AEdt i
AEYE, R YA L FNC [ BNC 76382 T3 5 o0 2. 55— 7T, 2 PO #8EAS A 1A
H B REHEP,  FUEARR R AT, K2 SRR BN, 25T BNC 4
BRI R ERERR A, A FIG IR IE A 23 5] R 2 AR Z A Vi A0 B HLAR oL Bk (1) JE [R5 14 AR
o RZE IR 5 SOC 1 HLF sEma 35 RN IERLRL; T2 T3, > 2 cCRysGR S
BRARKT A MUK PE R DTk, AR BE 3G e . 5 2 A (B 3b). BLESERUEHT, ARRAFHE IR IR
IR/ B E AN F L E A S IR AT R . Bk, PP AR SR, MEYK
X SOC T Bk 7 22 [R] I =5 HE 3R S AN 2 3B i A R ma B

RGP AT, SRR RR N R E R B AR YR AR AR SR AR iR AN [ . A B R
EEK, FJZ MNC R EEWE N, 106 BNC FIIERSIZERES; 7ERJE 3%, MNC fl BNC
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Pyt A () K T 3G (B 4a) « ZILAR S Bai BB ALSE RAHF], 1X 7T 585 41 B 0 K
[F) I I R B O IE A o6, R E N M AT IR TF A RER I 2 e, HEMRE BNC 281, 14k,

TV I 2 KR, xR E SOC MR R /=4E TR e #ER (K 4b) o X5 Zhang %%
SR~ St 10 20 R B E R R 2 SOC S EAMWIG . B2, MINMK G E S R
FRERJZ LI MNC X SOC ByTaik, MER)ZLigd, G E %> MNC X SOC KyTTik, K
BB BT (B 4b) « XEARBEERFRLIEREZE SOC SEB A I, MG R,
JKZ SOC AR S FE IR T RAE MR AT SN AR SO, H 32 LR AE PR ) DTk Iel, 1 4K A3 I
O FE R FR B  ZE DS, 3SR AR s 1) 3 FR AN R A SE AR IR e R iR AR K S B, 10K
SHURE SOC #i2k, FRAKBRE NEFE AWM 2B ET R B, I SOC & rF I Tk EL il k.
DRI, MBS R ROBE KGR HASG I DU IR 32, A A8 5 0 R A i B A g A8, e
VBRI B TTRRZH 0 R C S  GARE R AA RT AT URA P DT MR e o R R A R S I
B A HIIRE R TR, Ui R RIS R U PE T R0, R 2RI 1838 2 [l Ak
PRFR B AFAE AR, 7070 Ut BH A s AR A ke AR R A A 0 P e R RO R 52 e PR 35 5 3R AN RIBT), [A]
I, EAMEARREE ST, K2 DIEMAERAIE IR EE S, HOTIRAR R, NELTF
by FR AR FROI R SR SR AL R AR T 1 G MU A R R PR S B S, SR SR LR B
DR AN [) 3R R P8 PP B A A R A P i SR 22 S K P9 P SR BT AL o

4 45w

Bk L, MR GEAFRE R A AR SRR SRR R, (EESRZ MNC R
HIIE RN K TR 35, HASFEIRZEYIRIEZARAA (FNC A1 BNC) 13 i i S 7 [ M9 B2 A B
M+EZS. FR, iR IEAF LR MNC LHX SOC Ttk Ll AR R PEma R, RS R e
FEORFERE M E MNC 7ERJZ LI AR E, H MNC X SOC BTk HL A7 £ g 2% - 3 384 s 22 KX
TRZE. HEEIRGRE SOC KR TR, M TT4S RIS R 2 38k 0 TR T s 0 U =
TRIZLIE, ORMIEET 5N RIEA R P 4R IRIE SOC [HF i =2t —
5o LEAh, HGUEXT AR LR MNC AR R BRI R e B AR SR PR DA ¢, HAA RS
RGURr e th. WERRHKRE, HATR TR T 5= T RN R SR B NIRE SR RCE YR AR et
i LR (I A PR, IXAE — e R P B PR T A SR FH SCR 0 B A (SR DGE I . DRIk, fE 4R

FERRAUEARMTE 5 NI T 0 LS R RO FEAN LRI, 75 2255 18 R IR B AR S A28 &
SR A
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