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FHFE 3 1 vt P9 )1 ER V48 3 (X BUAR ( Phoebe zhennan ) Bk K2 K ( Cunninghamia lanceolata (Lamb. ) ) Bk L B % 43 08 - Ak 9 3 1a BOBF 3T,
HEARSABELN S NESAINAXDIREFTHE FARHARARBELES NELASZHNXER Fithlg. -5
FHURMEYN NEBAMEWR, ZREH O3 BEEXNUST LR N, -NSBRAHEN S S HELF (12 AR)EFH
BX, MEBYKRAR NN -NSEZEH T O3 MEABMNBE L RP NO, NEBRHNTEYEEHNBA, B - BHRBELY
EARZEY NO, NERAVENEWER EHRARFANENZNEFAEREER QI B AR ERBUERENRN L
HPYLENFREFEREEN EAREY T HENTETAHAK OMAEYE N ERED NN SR K, RS R 3K
HERA—E MRS, BUENSRASAFANFEABELRSY NBEARZEEAN T BAABRRNATYNEER, L3
BEPRNFRAFERZ(TRAENREINRRFEN ST,
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Seasonal dynamics of soil N pools under Phoebe zhennan , Cunninghamia lanceolata

(Lamb. )and evergreen broad-leaved forests in Dujiangyan Region, Sichuan, China
CAI Chun-Yi, HUANG Jian-Hui " ( Laboratory of Quantitative Vegetation Ecology , Institute of Botany , Chinese Academy of Sciences, Beijing 100093,
China) . Acta Ecologica Sinica ,2006,26(8) : 2540 ~ 2548,

Abstract: This study was conducted in a deciduous broad-leaved Phoebe forest, a conifer Cunninghamia forest, and a mixed
evergreen broadleaf forest in Dujiangyan Region, Sichuan, China. Our objectives were: (1) to compare the pool sizes of different
sotl N components and their seasonal variations in the three forest types; (2) to explore the relationship between the different N
pools in these forests, and (3) to examine how N transformations were linked to vegetation, soil properties, and microorganisms .
The results showed that there was obvious seasonal dynamics in soil ammonia concentration in all the three forest types with the
maximum values occurring in winter ( December) . Soil ammonia concentration decreased gradually during the growing season. We
observed that the soil nitrate concentration varied greatly with seasons, but it followed different temporal patterns with the soil
ammonium concentration. There were significant differences in soil nitrate concentration among the three forest types. Significant
differences in soil total nitrogen existed among the three forest types with the highest value in the conifer forest and the lowest in the
Phoebe forest. Substantial seasonal variations of soil microbial biomass nitrogen were also observed. Soil temperature and moisture
contributed to the temporal and spatial variations of soil microbial biomass N. Our results suggest that N transformations were

related closely to soil properties and vegetation types .
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THPEINBEREIUEYVNWERELE, TS NARLTES NN 29", MAEYR T P45
HISEBH A1 AT A Y R AR B TEHL N B BT R AR KRR B R AR T SR W B L S WL B 5 R
HEEMBEYEE SEREMRESSHIBHEE RS, B TMAEMEEBRKRE LZ NEHEH,
B A MR Aol SRS N B EMAEYREN N EHAEASREN N FEEEEXTEENE
Fﬁ[S.é]O

FMEGE R R R &G, F R ESEYRENER M LR TRAZYN ™ EENERY
MBS TR PMEYTENERE", HAT, Y EHES TR N BRI X EABRRBZAHAE
MERY, RELEAHBFESREREAST NHOEA BENEMMO LR AY-BEYXREN THREL
BRALEY , FHRLEOFE L EAEESTONAE B33+ NBAROER, AR TREHEDHENLSE
FRABSEFESRENREHIKERES .

A IR B PG ER VTR (X 3 PR AR AR BT 2R BLA T A 1 FBIS, IRBI TREK () LR AR B
HRBP NESEHSWKNUREFTHE; Q) IREAEAFEYHEARKFREE P N ESH S ZHE B X
;RIS L SR U RN N MBS MR,

1 #EE5F*E
1.1 BFREXEHK B RN

ERITHE AL UG )1 25 M P 4, KBZE LS 300457 ~ 31°227, AR £ 103°25' ~ 103°27'""% , S 4% & F b T 44
BEMESEXREX, KX EFEBEE 15.2°, ERE/KE 1200 ~ 1800mm, 11 H 2R 4F 4 HAEL TH,5~10
REHWXS., HERNTHEE, 2FZ HELD , BER, BOIEMXSBENS -FAREEEARE, -
WER T ERLEE LR EE "

HEERLIERE B 3 N EA AR YR A B FAREE, A1 AN TAREBREE. X3 NMHERBELER
F5F 1hm’ K ABEH IR 29 700m, Ky (R FEE AT 1 T 4 H 35 4% B I AR, 3 i A B 2 B 2 T 0T 3 X M R BB
HHNTFARE L EX BB B G HEW ( Castanopsis fargesii) . & R Bk ( Cyclobalanopsis glauca ) . 18 f§ ( Machilus
pingii) B WB ( Symplocos laurina )% ; A 55 1 Wi ( Phoebe zhennan ) MK, #i &b T X i1 %% , 1§ 3K 765 m ; o M A2 K
( Cunninghamia lanceolata (Lamb.)) ¥k, ZE AR M FREE RS B R R EE N T AWK 2 A TR
1440m, EAERBEARY, SUMHAIZ AN 20 42 60.70 FERFEHA TH, XFEUFHRIIHAHESR
WA I AR BRI AR RS R ORI R 3 MR AR VR 25 2
1.2 BFRA®
1.2.1 E#HFE  IREERHEIMA 2002 4F 12 H £ 2003 £ 9 A T A, &3 MHBR L RE, LB 4 IR, 2 5ILEREK
& 5Z HENKE., EEMFERANTEEREMA LB TERS D 5SmxSm MR T ZBIHEMRE Sm. BT
oA B AL 6 43 TR A, TR — B 77 P BT R (O ~ 10em) BE SRR & . & MEETT IR ZY Tkg £ HEAE 5004 TR AR 47 LA
1.2.2 ik

() LB LHAVIRINERHEHRRF AL, L% pH RA IMKC (£KER 1:2.5,
W/V)EiE., BEBRERSE TR . LEEABRERLE L,

) THMEYR NN REEXARBEENE TSMEYER N, BEFTERSE ',

(3) 1.4 NH; -N #1 NO; -N 43#7 R F Bran LUEBBE(Germany) f] Auto Analyser 3.1 2 .

O EE BHESRATFOBFFEN LERR B LIR30, + BHREEEYHFET, 2002
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(4) L2 N £ NUERAEMBFRE, AETERSE ™,

F1 HWMo-~10em TMBAMR
Table 1 Physical and chemical characteristics of the soil (0 ~ 10cm) across the study sites

HE Bt (8] pH AAKE Soil £ CTC BeE A E Sl
Site Time (KCI) water content (g'kg™") C-N ratio clay content
L 4L 2002-12 3.65(0.15) 0.242(0.011) 28.52(2.24) 15.57 19.10
2003-03 3.70(0.18) 0.215(0.010) 31.21(2.12) 12.33
2003-06 3.59(0.16) 0.214(0.010) 25.41(1.84) 11.44
2003-09 3.66(0.16) 0.264(0.009) 30.75(3.80) 13.61
B K 2002-12 4.07(0.11) 0.252(0.007) 21.22(1.91) 12.81 16.91
2003-03 4.02(0.10) 0.205(0.007) 20.11(1.46) 10.43
2003-06 4.00(0.07) 0.192(0.005) 20.20(0.91) 10.22
2003-09 4.07(0.07) 0.240(0.008) 20.00(0.97) 9.90
EAK 2002-12 4.38(0.09) 0.342(0.007) 44.93(1.75) 13.45 9.67
2003-03 4.11(0.06) 0.331(0.008) 44.70(1.52) 11.98
2003-06 4.17(0.04) 0.310(0.010) 47.23(1.14) 11.20
2003-09 4.36(0.03) 0.280(0.008) 47.24(1.25) 11.32

H S E M AR : Evergreen broad-leaved forest BIHEAK : Phoebe zhennan forest #2 K #K ¢ Cunninghamia lanceolata (Lamb . ) forest; Pearson correlation significant
at 0.01 * * , at 0.05 * ;&S R BF IFRHEIR Values in the parentheses are standard errors, n = 15

1.2.3 ZRitE WMEYEN.
Noe = Ey/Kgy
R ECEELHBREMNES N SREZLHEL N ZEIKNEME (ng/kg) ; K,y B 0.45
2 &R
2.1 S N(NH, -N)

3ANBRMRREE L N N S BE - MBENENL 5L ® 2002-12 @ 2003-06
BYEELAS (02 RE)BBRK, MERMHER, 2 of @0l R e
NH; N S EEW TR E ), AR RN HeW DS b
SARH NH; N BB E LRI SR R R g | %I
BEMBREA N M AAEES (3. 9ngkg) IEFE & o 7R::

(24.47mg/kg) ; BUBARY NH, N S BELF A, BAS HRMH B BAR

SR 3 AWM NH NSBREBEEE B SHARBELSLH0- 0mEERNEHHE
*%lﬂﬁﬁﬁu_i_%m NH: ‘N @EE@@ \ﬁéﬁﬁé Fig.1 The seasonal variations of soil ammonium nitrogen (0 ~ 10cm) in
" . three different vegetation sites
BAEBHEEZS . KF, W REHE NH N TRV o0 v b bra MR F S %74 p<0.05 KEFRE
%ﬁf—tﬂ’rﬁ*z*%m NH; -N @Eﬁﬂﬁmuﬁ%*ﬁﬁ,ﬂj ., REERZFHHEMRAEIRZE Bars with the same alphabetical
Imj([’]g_l?l}%o 3 /l\#iﬁ‘fﬁlﬂ‘@‘ NH“+ -N @E B{JSF.j:g{EﬁF letters are not significantly different at p < 0.05 according to One-way
g: ,,ﬁ? ﬁ I}E u_i_ % (( 16.23 + 096) mg/kg) > 1:3 7'( % ANOVA. The error bars represent standard errors of the means. weE
#K : Evergreen broad-leaved forest Bl A : Phoebe zhennan forest % K #k ;

((1126 * 092) mg/kg) > m%%((’]SS * 044) mg/ Cunninghamia lanceolata ( Lamb . )forest
kg)o NH/-N S B K Z F R0 5 N ¥ & R
51.06% , Wit bk 43.32% 45 K #k 62.88%
2.2 TEEEE N(NO, -N)

3FHARAREEVE LI NO, NS EEHNRK, X3NHABENNO, NFRREESZHZIRFEES, B
REHFNO, NERMEREX, FBSVZEANEFHRABLBRITF LNBEEER(E 2), BEXEFE.A
—AEH B MR R R E G T AR K AR ZE 2003 4F 6 A A BT B KA, WURE AR AR K ) &8 BRZE 2003 4F 9
A EGREYARFAZ AN 2003 43 A B 2003 49 AKFT NO, -NEFRJLEFZEL—B, B NO, -N &
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A LB . BRI, NO, -N S BMFEES N AR (15.76 £ 1.61) mg/kg, BRI (10.50
+0.62) mg/kg, A2 AR (15.43£0.84) mg/kg, T RE T HI K H B H M 88.46% , Wifli Ak 46.04% , & A #k
41.71%.
2.3 132 N (TN)

3HBEMHERBN TRV NEBRFEREER., EEIMHEXND RESHZANSNSERF
EER,BREIMEFIAMRK(EI), BEAKTELENSERE I HBEEREDEEN, FHH(3.87+0.06)
g/kg, B LR RO AR FIBUR AR 23 50 8 (2.21 £0.07) g/kg, (1.90 £ 0.04) g/kgo BLAM, BB MR LES N G HHGDT
IBERK, EFREN 26.06% , BIRHKEF, N 17.50% 2 KK BB REE,H 12.05%,

25 ¢ ®2002-12 o 2003-06

@ 2003-03 = 2003-09 5~
a

| 2002-12
2003-03

a 2002-06 c cd
@ 2003-09

£ %, Total nitrogen (g/kg)

BAK

MR 4 R b

B2 3HARBEXRYLHO~10cm) SEHBHHS
Fig.2 The seasonal variations of soil nitrate nitrogen (0 ~ 10cm) in three
different vegetation sites
B EN ELAREHRAFRRRE p<0.0S K TETFTARE
EREBNARPYMAEMRMIRE  Bars with the same alphabetical
letters are not significantly different at p < 0.05 according to One-way
ANOVA; The error bars represent standard errors of the means; & %% MM
#K : Evergreen broad-leaved forest; B #: Phoebe zhennan forest ; 1% &K
#K : Cunninghamia lanceolata (Lamb . )forest

B3 3HARBELERIMO~10em)LBENENHS
Fig.3 The seasonal variations of soil total nitrogen (0 ~ 10cm) in three
different vegetation sites
BE-FHEMN ELREHRFERAE p<0.05 KEFTFTAE
EREBARTFHEMEMIRE  Bars with the same alphabetical
letters are not significantly different at p < 0.05 according to One-way
ANOVA; The error bars represent standard errors of the means # %% & ot
#K :Evergreen broad-leaved forest; i #k : Phoebe zhennan forest ; 1K

#K : Cunninghamia lanceolata(Lamb.) forest

2.4 TEHMAEYE N(Microbial biomass nitrogen, MBN)

THRMEYE NRELEPFAENREYHARTHY N, HARB2EEEAR SH AR A5H
MEZME. NE4TLUED L BRE KBRS, EZR 80 ~
HABRARE EENET L. SR LENEY
BNMEAMEN:-N3AB N  MEYVENEEZR
FAEIHAREBREHANBRKRME, 12 ABKBET
Feo RZARMBZESHIBE B K, B A EWRE 5 S4B
BREAFR. BAKLTHMAEYRE NN AZI6 AR
Fisgm.6 A% 9 AMEETRE,9 AGRREHAKR
RIE, BRI ANKERAEE, 3 MM L HME
Y& N BFEE BN HRAE K (40.04 £3.12) mg/
kg, BUREAK (36.41 + 1.78) mg/kg, ¥2 KK (39.67 +2.37)
mg/kg, BP:H B > ZARK > UMK,

3 g
3.1 AFRZHBEES LEES NWaHE

BGANEHMYH T RAEYaTUEEAANE ANOVA; The error bars represent standard errores of the means; % %% It

S e 2 [ SR T B M A #K : Evergreen broad-leaved forest 1 #K : Phoebe zhennan forest A% KK :

Cunninghamia lanceolata( Lamb . ) forest

w 2002-12
2003-13

a 2003-06
@ 2003-09 ¢

d

YRR (mg/ke)
Microbial biomass nitrogen

HERIET B

4 3HARBEXRNL RO~ 10em)WEMBEHNSHHE
Fig.4 The seasonal variations of soil microbial biomass nitrogen (0 ~ 10cm)
in three different vegetation sites
B EMN LR EMRFSRAE p<0.05 KFFAE
E; RERARTHEMFEEEL  Bars with the same alphabetical

letters are not significantly different at p < 0.05 according to One-way


http://www.cqvip.com

.0 0 0 http://www.cqvip.com|

2544 £ F ¥ #H 26 %

DRERSE" AR, LENL NS BBV EMREYNERTRER, RPEX 3 MEELR S
THRESNSBRIBREMEYRE. FRHEYTHRER TEREF D, XBED TR RUEAH 8P 85
oo MEEWAR, ZRBEZHF LI BEXNTERET LEBEDNES, AINBEDELEXERK
NH, -N#tE SGAK, SH LS NH -NZH B LD, 3 7THKE, ESEYERKBEE, FHRHAET MY SE SR
EYWIEAK -8 N HES T, XV NS LEMEYHLAS NH, -NEFEEX. £ ML KR
2%k, X+ NH -N S B U553 T B K. Saynes %' ZEXT BV B T #vsts K FRAK - 4880 C FEAD N FE LU
B NREAHENPFRTHEEI NH, -N EEEYRERDSHETEKX.

F2 ESHEAMEXRY
Table 2 Correlation coefficients among parameters

M H ltem TC NH; -N NO; -N MBN SwWC ST(0 ~ 10cm) pH
L4 LS
4 N Total N 0.551" "~ -0.018 0.618" 0.487" " 0.330" " 0.146 0.472" "
NH, -N 0.310" -0.270" 0.181 0.232 -0.502"" -0.182
NO; -N 0.202 0.309" 0.295" 0.173 0.492°
MBN 0.303"° 0.570" * 0.076 0.724* "
MUk Ak
4 N Total N 0.784" " 0.134 0.490" 0.577" " 0.212 0.410" 0.326"
NH{ -N 0.432 " 0.479" " -0.237 0.285" -0.327" -0.243
NO; -N 0.355" " -0.049 0.372" " -0.216
MBN 0.381" " 0.250 0.517* " 0.586"
AKX
4 N Total N 0.672" " -0.609" " 0.135 0.259" -0.187 0.759" "~ 0.090
NH; -N -0.116 0.378" * 0.161 0.529" -0.846" " -0.030
NO; -N 0.337° " 0.508" * 0.343" " -0.222 0.040
MBN 0.157 0.068 0.219 ~-0.072

* TC + 342 C B ;MBN -3 E¥E N Soil microbial biomass N;SWC 1 & 7K & Soil water content ;ST 183 B Soil temperature; & 4% B&
#K : Evergreen broad-leaved forest; 1§ 3K : Phoebe zhennan forest; 1% A #K: Cunninghamia lanceolata (Lamb. ) forest; Pearson correlation significant at 0.01
* %, at 0.05 *

THENH, NEESTHEBEAKIEBHNXREIMBERBERA P RALAENER(K2), B
FE AR+ 3% NH, -N [/l + SRR r 5 -0.502" " (p < 0.01), A + /K4 RAETEAE Xt WU A +
HENH, -NSER L EMBEHHXER RN -0.327 (p<0.05), A+ EAKSPHMHEERKE N 0.285" (p <
0.05); AN LEHEM NH, -NE B S LHBFEMMHLER N -0.846" " (p <0.01), S LKW XL EE N
0.529" " (p<0.01), RAABREREZEMLEF NT AN EEENARBFZ—  BREZE T HEMEDH
B BREME NS EEE EARAIRN., A TEKARPWEREFE BENERARSERABRNES,
FH,LEEKER NH N EBHXAEHRERATAEREXN NH, -N EEEWEYE RERERHE,
3.2 ARIZHBEPLEMES NHISE

T HEH NO; -N B9 TE £ A A R A E R KIS R RS, NO; B NH) BB L,

MREREBEY R R, RAZEIHREMER AREFELTIESERNEHFESRE' ", FLl No, 1
BRASHABKKRNENT RS,

WM A NO, -N S R3NP E S, NE2TLUEREREHANNZHEY, ¥R EHAKE
BT KT UM R NO; -N S &, W3 MRMM L EEARRAHTRE (R 1D, FREAHARA
C.2 N EEHELEARMMME/, LUK K % S0 ARE ¥ pH HERZMK(3.65+ 0.08), K
BYTR R, LMY R H T RIE B BT, T2 pH 3 e, /e RN & 2Rl b '™ . ABF5
B8t M 58 HF A e A LR w el BEIT AR R, BORVE AR MK NO; -N F BE L (B pH HAVR BRI,
B AT DUE B X A H R B AR P NO, N SR T ENHYERAR L% pHE. LEHH NO; -N K
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543K AT NH; -N BIRS 1, % G Rt KB NH -N S 872 3 MR R &K, B i LUE S m AN
NO; -N X E R ZMAEANIEY NH, -N S BILEN

3 FPERAREETE TR NO, N E BN ZENEMABRAFE. BUEAKK NO; -N ZBAERSSEWENZHE D, ¥
FREM MK NO; NEREEMENSN AL, ERXMARLMWERTRECRE, B — AHEEEAE.: ¥5E
MK FRFEZ, SBUE L RAANEVRERE R UK E EHSF 2" ERRL, BHH C B
INHBMAYES U REENEKZ L B NS ARREE: BB 2T 2N L EEFRAFAERKY
SEBEE, REESK LRETHEYSE™ N REEIFEOEMARSEMABITHHRECEZIELH S
WAk LA S RS RS A AL E MR RYEMRK, P RIESS T % &6 Aok LR s
H2E R, RBESEET RN LENO, NEENERRAE N 88.46% 2 3 MHEMPRERN, HELERL
NH; -N AR MR ERE L 2Z RS RS EEMER, AT EMERN KRR L RTFHAERS NE
HEBRIES, BOE M KERERE. M TFEAKNS , AT REENBRLEY KA EE LFE—a 30 H 5
AREHEBE BEELRMR M. KPNEREMSEFRENH T LR PHEYRES, WL REHN
W LR AL BT TR T T AR R LR AE AR S BN EREEEmE N Yk
R EE ) M HIERBRE AN KM ESE LR, T RERTED XS S BEARK
+3+ NO; NI E,

7E 2002 ~ 2003 I ER 3 M ARMABEE LB N LMK NO;, -NERELNE, NESEE, X— & RFATEC
TE MR [R]85 00 18 B 45 SRAR B, fioF 2000 4E 6 H £ 2001 4F 6 A Il E M BEHITER G, 15 B # SR Ak L UiE AR
RS AR BRI NH; -N S 843512 B3 N 1 62.86% .77.75% M 80.63% , A HH 3% HiX > LU (B 43 51 4 50.82% |
43.02% 1 39.03% ., MXMNHEBIXTHAILE S, NO; -N FEERM N WELLFBREMEINT .. & TR
BRENELERBINEFEW LR DS 2E T R N0 WERM KL  Hit— 1~ RLER NO; -N & &3
SEMAKRGEMKBEHBRBNER, FREERTRRWATE, BRERETREZHRL.
3.3 AEHHBEET LESE NWIHT

RELBMPFEINMETESIBRABETELENEZERE S AENNGESES, TVBEN N — KBS
ENB 1% ~5%"  FUTHESIRETIELEE NERARKHTR, IEIHEHELETLELSNISR
BN BB N, EAKHMENEFEE3 MHEMPRERY, XAREH T ARKRERNIFERFRE T
X N EW RO, Fe i TEARS YR 08 THAEYREK, AT SBREY 5 3+
N WF LR, it LR AP N T LARUR Tk,
3.4 AEIZFABEET LBEHREYE NHIIT
3.4.1 +EMAYENNEYHE STRFELEMEDE NEFRAZHNENTDE, XRRSHEHRTRHA
ML RHMAEYR NESYHESNSER-HT . FRAMAKMPREAEA L EREDE NEEEKETO A
W B&E,EAKFELRERELEENE, YN EKBEE, Y N WS D, MEY XA %5 C
I oTERE I, A SR+ A BRI, EREARFMEZ AR LEBEYE N EFRBE N REESE
w3 AM. AREYAKSYEY B TASKHNEENS T LETHAEYNES, FZREES EYTH
ALK, TR NS, FEbxt N #TRECT  HYRIKHAE R N BREXIES N R APk
WAV NCEER), MY NWEFEIEBEHMEYEES NHAEREERNLE™ . Lipson™ W5
AR EHAIRIBENAREEARAESRAS S TEE, AR NH, -N 3 BB W R8T & KMH, X
BRI N Rk B T RARME., A EEEKEN RN R SRR, BB T EYAE B
N, X [F] Ladd™ £ H MR E BHEY— DT MR EFEREM RS 3

ST AR NMENTL, —SMRAEAMEYE NFEAZHTTEAD 2, A - LHREH
MAEMRNREESHRA™, HEVENSIYHESRREEE L. EHRAEHT, BEFE . LRGHEU
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REBFRNEREWENE,;MAEER —SBE T, AR T LR AE YRS 3035 1A AHR N a7 68
AR T EFRESHYERSNERTEERY,

3.4.2 3MEMBEXRELIENEVRNNESR AHRMIMHTABELREN I EREDENFENR
ER, PEATEMAYR NSRRI ANHBARMKKN, XANEROE L E MK — L0 ERRZ B EHEE
FEH., F— PRATEEVNAENKRALREEN, AVENKELE R L RAIEERER —MFE,
Vance £ FB T HHLRMHE R UK SHAAXNBEDHERREAMBEGMILRESEEN NBEARAPE X
ERHEE;E - MIBAREYERKES S CHLEERII G RX 3 MTHEREPERN. L EMEYR
CHMTHEAN C WHERBREBEYN L ERAEYVX RN ARFIWES, XTHESE TARARE LR
SEBEETAB TR E=, MRATEN pHH(4.04, F DEL T H SR HKRFEZ KRAH pH Z [0,
Soderstrom & 7EFR L I AR AR P AT AR LB, pH MR KL IR RIE S M E SRR AE VY EREBRKIEE,
ZA L EJLERE BRI AR BTRARR M AEY R N RN ZEX 3 AR ERB DRI, HEA
L 4e N&R ONH -NFINO, -N S BE 3 MHBERBPRME, TLUHER, TP N L. 2 NKFE
SHWAEYZENEERATERRENBAPMAEDERE N KFRXEBEE, MARASRE pH. B HLE KK
REURMAYR CE52 CHLLEHFRARESEBAYE NERKNMERRER,

EREAMHHAPRIELTENS N 2CEEARINMFHPERN, BEABEVE NNERIZEEKRK,
XA RE R HL B R N & & (NH, -N # NO; -N) B oAF 3%, B % S AR 138 N e (b e
MWEFEZR:E -, T EENSE; T EARANMES BB ELES/MERMB MR ERETHRP,
TR A B RN . A BT % & R AR BUBAR RS R AR L SRR R & & 4 & 19.10,
16.91 MO.67(EEHHHR,. £ ), FREATHRLENBRESEEIANBABELEDPERERN, B L HH
AR NEUERS XE—EBELRIET ERMABE=Z YUY HNFETRESEZ N L RBEDHRE
MR EEEURES . Camey™ FEH A RN FEAAITHHY EHEEBENH RS AN, BAH
MERERBENMSHEDEEFRANRBHOE. BT LUAKE - MIYYFHEE P - H
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AT EPHAEY N SBERENER,
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TS ERBEMH L EMAEYNES G ANTEW T T ERED TSRS, I ZRERE
SME R T AR A K AR R SWIT IR ERE , HGAUELAEMZAK L EOMAEYDR NNZR
3FBEE AR P BARK AR EFREAIIFIEME, X TR T BEEAEVHER, FREARESLH#T
THXHR, Singh £ AN TRELEPRMAENBEENTH S B T 5K HA NS BU80E 900 4 i
B, A RE MR, AN A EERS, M AEMBE BN K TN E R EEUR, BRER
A EEMARE R D, YRR RESEY A E N EIR, Zhang FV X T U + TP A Y
Shhnsk A N BB ST Pt B R BUK A AR A W, B A K AR K S KR S8 &4 A sk
ELRELEPNMAYBELETTA, ENNIMARKGCERT T ; Hoh, AT IEL 2 A MK
THHENMECEEEERM, XU —EBENRM T EEAIENSBRES. RESAKLEPH
YR NKSREI MR FED BREETEMHERRR BN E KRR 33 805 ) SRR 2871
WAEYER, EHBEERNER RIRE) AERORERSF BLRPEXE T BREMNEHHEDE
HA—ERBRBRMAEYHEN XIREREIEBNEREVRSRKR, A LETHRAEDEIRS
ME
4 NG
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WEKTBRHER, SAKRLENE NSRRI IMTHELRPTERN, FEAMANHREYE N NES NG
BREERK, TREAKLES N AR EH AT HUEA LA NH -N.NO; -N.&NURMEYRNES3
THEREERE P RREN,
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