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A case study of physiological characteristics of statistical correlation between Pinus
tabulaeformis tree-ring widths and climatic factors

. , 2.3 . 2,4 .24
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Abstract: The Mt. Helan is located in semi-arid area of North China. It is a typical region for dendrochronology study, to date,
there are lots of climatic reconstructions for this region, but very few physiological response analysis though it is very important. In
this paper, tree growth physiological responses to climatic factors are discussed by using the Vaganov-Shashkin model for the Mt.
Helan region. The results could explain the relationship between tree-ring widths and climatic factors more reasonably. The

materials used in the paper include meteorological data from three meteorological stations and one tree-ring width series.
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Considering the small difference of the elevation between AZQ meteorological station and tree ring site, the meteorological
data are calibrated by a method described following: minus 0.9%C from each datum of temperatures, and times 1.2 for each of
precipitation data. In spite of that the parameters in Vaganov-Shashkin model have been fixed based on the research from the North
America and Russia, they have been adjusted in terms of the factual situation of the research region. We therefore obtained two
groups of parameters, which were applied in the V-S model separately, and the simulation results are quite similar. This indicates
that the model is stable and has clearly physiological characteristics. There are certain correlations between tree-ring width series
and climatic factors: positive with the precipitation from May to August; negative with the temperature from May to August, and
positive with September to October. The simulation results indicate that the precipitation from the second ten days of May to August
is insufficient to tree’s growth. With the decreasing of temperature in September and 6ctober, the main controlling factor turns
from precipitation to temperature. We also, in this paper, found a strong relationship between ring widths and the ending of
growing season, and weak correlation with the beginning of growing season.

Key words:Mt. Helan; Pinus tabulaeformis ; physiology; Vaganov-Shashkin model; statistical correlation

RAERSB¥URTERR MEEESRA EERESGFERTORAAATHRNERN, EXH
SBREBHRTER LERBSELR  WAERNIBENWEBERAER, FA5REEHXHRE
WHERE,E20MAFEEY HMERE FAMLXRARE THRES"Y , HEETHERLEMAKE M, Bt
REEE EREEHHED REENARRES T TEONB VS, ERRESKBEEN R P L, 20
RRTERBERHN— ML, BRETE 100 BERAREHCHFEESBBEATY . HR Briffa %4t
ZWM LR TFaes  REER . ERAEHEXHEWMEH FTRE LA, MAR CO, HEW, A HMH T
ABES=ERERBEANMBERMOERS . BMRE, ELTER AERBFIEBTHTRENER,
SHRBREAKESBAELESL, BRIMEENEREBREEN,

SEFILEE, PERRSBERAEREBTRENAR, TERMNEN N SBGERHITER . MBE"Y,
Mkl RBEEED TREERYYS, AERLESBEIHEY , R RALKESITEE, TESBHE A
—EFHEWE . MATSFHAERBERROERSEE ST ENAXBRA TR -FEENHEX RFL
B A TSGR A M. MAANSENEBNHTRERE S LEER

FEXURBSBEARBEELREREMHE L INBE A0, SRS RESSBRE T2 EHHEXEREITEE
2 FEMIBIE, M AR RERRARY .

1 5T X Fodt

B =10 (38°27'N ~ 39°30'N, 105°20'E ~ 106°41'E) FTFH BN FRMAR L MR ERFFEZ M, LE%kE,
PRI EE A ), B AL FE {8 200 4% km, 5 76 58 49 20 ~ 40km, 5 AL 60km, & R4 7500km” , ¥ 3K — #2000 ~
3000m. ZMXEKIFEKEFE6~8 A, THELFERKER 50% ~ 60% , % L E 4 Bk 80% ~ 90% , iZ%Hl
ROEZEFRKIEZHRTEFRER AMEERNEEKERES, AW 2 LR HEED KBS .

BRT,CAEMZ MR ART KENMBNBEZERITE ™, URAEKNERMNIHEHT
VBB o AR SR AR TAER SR b, X8 22 (L b R 8 B 5 SR T 2 18] 55 340 36 9 4 B AL
AT VR LB IT , B e A A A SR O B AR

FCHHERERE 3 MR WM 1 MRER, SR INE 2 (JLT, 39°47'N, 105°45' E, ¥ 3
1031.8m) \FIZE i (AZQ,38°50'N, 105°40'E, ¥4 1561 .4m) 718 L 3k (HM,38°46'N, 105°54'E, #§ #% 2901m) , W #
B s 46 SE Y (MHLO2 4 ,39°05'N, 106°05'E , #4K 1500 ~ 2000m) , /47 TR 2 LN P4 . WAL RE RO A4S 1E R
XE EEMBUSBREARAAENAERASNAERSNRE LN ERES BRAERLYE
BEREEE,

2 PEIKREEASLE
3N RMBERNEKERRATEEFELYME, HESRELE 1. TUEH, ® 210 K5 RS
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3IM SBUTHE % MWL (Pinus tabulagformis )RR S S BRBE TR ARNE IS —UBR 2L LMK AM 699

REETHE TR, £ GBI 6.7.8 AR AR, 7 A iR B S8 Mk B B 38 5 5 71 7 T4 A, 4R ek
B8 ANNBF. SFE B2 L VG4 V1 18 B 3R B 7 G 100m PR 0.45°C , E MK BB YE 4R 76 F
FH 100m HH0 17mm,

—4— HEHILT —» HEKAZQ - il HM
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H1 2EFHEATFHKENEREAR

Fig.1 Mean monthly temperature and precipitation of more than 29 years

WA XS 5E 2R RIS RPE BRI, ERRABE WS , RAKAEXERH 2
0.05 BFKF; XK E ,F B ARKE 0.05 BF KT, HBRIIMARE SHEHREAWEERK, E
BE FRK 43 Bl AR AR B MY SR PR IE o BT ZE R 35 5 MHLO2 A5 %8 38 4 25 24 200m, XF 1L 4 - 0.9 C WY 15 iE , Xt
MR 1.2 FEMBIE,

X P ZERESE RR B R OK BAE TR (R 1), R KW 6~ 8 AMBEMMB KRB EMML,S AHE
B KBERERER.

£1 HESY2AREWRKRGEXN
Table 1 Correlation analysis between temperature and precipitation in Azuogi

H 1 Month 1 2 3 4 5 6 7 8 9 10 11 12

% R M Correlation Coefficient —0.33  -0.02  0.28 0.00 -0.18 -0.52 -0.40 -036 -0.03 -0.11 ~0.18 -0.21

* BRI BY 46a(1953 ~ 1998 42) , B EH KT 0.05 A, i RAFX R EH 0.29  The common interval is 46a (1953 ~ 1998 ) and the critical correlation ;

coefficient is 0.29 at « = 0.05 significant level

3] MBREESSERTHEX

Fl MHLO2 B9 STD 44 5 A RIK A FH<BM A BKBBHEXMF(E2). HEABMEX
RE5~8 AR AKEMEMEX BEMNAMEX, URS59.10 HHRBEMNEMX. XHHXFTRENSHEE
SCONAT, F5 A A A TR

MTHIPRERM AREH - LHARMET, K O ¥ Temperature M BEK Precipitation

SO HBUE A B i — B A, TRE, g oos o B SO0
Us HA—. BANR—EKEENBR—MELE  §
HILRBILH R, T HIRIN SR AR H 5 §$g
WL BT B () VR R L™ L R % o)
FIEH SR ORERT, HER SR LR RS ORN 02 N

e TR TR WA B R AR, A X T2 5 4 ;HJMZ.J PR TITID

H,5 HEHSBHR A BIR S HFEKE FRNEREK

B, BESUEN MHLO2 SYEMH LA R, 758 48.49 B2 MHLO2 & STD FREWMEAKA S ABE FKHEX D0
1& Zlﬁl , %7](\ VELJEE W KA '{:/C i ﬁ?" rﬁ] 7J_ rﬁ,] Zv"‘, & ’E w (E Fig.2 Response function analysis between STD chronology of MHLOZ site
M), ZRFRKBESSHH 19.6CH19.2C,

and mean monthly temperature and precipitation of Azuoqi
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4 S£HEYUHHR
4.1 Vaganov-Shashkin 18 %I 2 A [F 3 :

—BE , WAREKBRZHN T BERENEWIN AZHENKEEAFHRSEN. &3XEKA Vaganov-
Shashkin HEES (T FR VS BB HITAEKNE oK. ERFBRELRARENARERMIRPRIFHEE, A
AR BRE . EKHEE I ANMEEETFEY

WARBEERER Gr()RRN:

Gr(t) = g:(t) x min[ g, (¢), gy(2)] (1)
AF, () gr (O g, (ORBERHMEFAHEMAEKBREEFHELT AR BEN L BERS
KB IR AERER, ‘

(1) £EIBEEMmMY EEEP ME-FEMHRELMABAEHWREAF(T,,) 6, HAFIHE
K2, AKHRREE lo PRI EMMERANE, MAKR SRS TERIER, B ATEER LA+ A4
A BARER T '

WAERKIGBERNEL g, () HABREAEBERER, SBRETFREEKBE(T,,)H . AKAEE &
F r.TETFREEKBETR(T, )N, EKBEENHABRERIGE T, ARKERE ER( T, Ty >
T ) ZWE L AERGRERBE KT, N EEGRERT T iR TREERRE (T, )N, MEENTE, ERE
ERELETRBES,

(2) ERKX L BMEKBHMWEL RARERKI HBERSKBHREEL g, ()BT XHRERMRM, |
BHHEKBEWEL v BLBEABETLHEHFESRTR: -

dw = f(P) - E, - Q (2)

RP,f(PYHERKENESYGE, VHFEME, Q VEHEIKNWHEERE.
f(P)YRIRM K
f(P) = min[k, x P,P,, ] (3)

A, P VKRR H MRS b, AMKB BRI L E P RE; P E BN B B KR,

(3) X KFRES RN, A KW KPR MWD g (DRTAGE o KAMASA 0 MEKS I
R

g:(t) = singsind + cospcosfcos$ (4)

FEMZHE T RSB AFRBITHENE L RANASH BN E,
4.2 BAUSPHEF ‘

ANBHHEESBAEC, BEAFREBHNBEALER 2. HH4BEENTRAEMKBAS LEFEHES
Bk, ASCE0.95, TG HISCH 0,72, X EERE K N 7EH 22 INW 400 R EEREMZIUR, A8 A & ]/ Ak Y
WA XA B A LA . & Shashkin IA K, 415 R INST 69— A, 3X ANME o BLEL 1, BF DL A S0 I
0.95 REEK,

F A —RATREEHL WAERNERD LBERESKE BT EEFEARTR EDEIEREANE
B X3 NTSHELAXMERXIMEEERAWELHN" KFARAFREAANMEY LERREEER
B0 FESCHR, HLAE A 300mm' ™, 7E74 30, HAH K 1000mm, J5 & N AT EH 3.3, A& KBE I 2R
HEMK, BREASARMMENEERATEENSKE HENEZREER3IMF. BFAXH, AN
MEREBRE KR BMERER KL TRER FREXA O RERY, YR LHHME B, 5F
U Wil aE e, MEEX A LR EARAMER, X FRAE KRS WERE AR L

@ Reichert BK, Evans M N, Kaplan A, et al. A forward modeling approach to palecclimatic interpretation of tree-ting data. Journal of Climate, 2005
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3 SLVLUE % B ( Pinus tabulagformis R RESBEEFHTH XN EENH —URZ LR RH 701

RBRXLBERESKE FHSENER -, X EERE N Y AR S KRBT AE, ET |
BHH, MK RAE R ARERITER

22 KA MHLO2 AR REN VSIEBN
Table 2 VS model parameters for simulating tree-ring width variation in MHLO2 site

2u ## Description E*x X e ®
Parameter In this paper  In reference[17] In footnote
Toiin B/ K R E Minimum growth temperature( C) 5 5 5

TW,® BB RE TR Lower optional growth temperature( C) 20 20 18

T2 Bt BE LI Upper optional growth temperature( °C ) 22 22 24

T ax B KA RE Maximum growth temperature( C ) 31 31 31

W i ALK B/ T HEREKE Minimum volumetric water content for growth 0.02 0.1 0.02

W opn WAL B L WEFZKET R Lower optional volumetric water content for growth 0.1 0.4 0.1
L) WAL B L WA K2 LR Upper optional volumetric water content for growth 0.4 0.48 0.4

W e BARERKNBA T BESSKE Maximum volumetric water content for growth 0.45 0.5 0.45

WAFBRERHOFE - B 7, A8 F S The sum of temperature for the beginning of tree

Toug growth at time interval 7,,,,(C) 60 %
Theg IR AT A K QIR BB FMAE B The interval to caleulate the beginning of tree growth(d) 10 10 10
D, HYTERFZMNHFEE Root depth(mm) 1000 300 1000
Pou 8+ WA B MK KR Maximum daily input water to saturate soil(mm/d) 20 20 20
k FEK B AR LM F 28 R Coefficient for water to penetrate soil 0.95 0.95 0.72

5tF X B, B IR RS KR T AR K, T A AR A X 8 7K 2 i 0l R R
B, BE,ZRIAMYFIERRARERER/N WAFIHESKENLHEEFRR /N, TABLHEREK
BZLEB, , REAXERANEKETESBFNABNAMNAE, b B ABRAEENEE S LREKN
WAEKFAA, FU ARANEKNERREELE, IMASKBREFL2ER. HASKPBL L HER
FRR(20°C) 5287 P REK B B X AR A KR M & A 2R ET B9 R 3R (19.6°C) L& 3R .
4.3 MRREEIT

M, EXAKFENE I AN ERERNG A, ARERIBEF— R HE, 30HER
AR R TEERSE 91~ 133 X, FHNE 112 K, KBRE 4 A 22 BAES  WREE N 9d; A K 4 Rt 8 7 Bl
RE182~299 K, FHHNE 22 K, AME 10 A 2 ALEA  WREE R 22d(F 3a) o CHR" 8 89 4 K F it
EEERES 88~ 120 K, FHAL I K, KR4 H 21 BESE , REEN 1LIGEKE R EIEE RS 171 -
300 K, FEHHE 275 K, KR 10 A 5 BAR  AndEEN 22d(E 3b),

EXSEHEHNOARIABERR 8~20 M, FH B4 R SHITEHOARANKEER 7~ 19
AL 1301 4,

FASEFINHTE BN FHERAR EROM R E AT 3do 4K IF IR 2 R 8] 40 518 B A F
5, MAASEITEMNERRMEX, BHERFBRFENFIRNHEXRER 0.2, EKERFTANFIIHHXLR
¥R 0.74, BT H ML RETE), & B CBAEN . AXEKFHAMFEFES MHL02 FX 55 85
FIRMESRHE A RERFINSHEMNMLTINRE0.27.0.43, HAEKELRANMNAXREN EH &,
B KT BT S MHLO2 SE R I F X BRI HE A KERFI SHENMELS
SR 0.39.0.02, WHHAKELERAPHNXAEHRH L, 1965.1966 4F i) 72§ &R XT N & 4 K 45 R AT [a] 1R
B EFAALEMBMETF, SURERERASETE S NERTFHRAEIZFEX, £ KSR E LB
B RABHAMNERNERZ —, dHHASEEMNERRKEXL, BHHEXRBER 0.95, TEA LS HH
MERESERMER 0.63,ETHE 0.01 KWEEMKTE,

[ At SR X G 4 B MO R AR K AT LA, 8 AR EF A0 R IR R N LB R ARE I, W B 0%

@ Reichert B K, Evans M N, Kaplan A et al. A forward modeling approach to paleoclimatic interpretation of tree-ring data. Journal of Climate, 2005
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BEREYERIR B ASBRERERT REREBMIERS T,

—N— EKFH —— #h —O— H£KEH
Growth beginning Cell number Growth ending
I 7
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@ 416
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B3 AR SOm SR R B A BT AR R A e TR AR R D R T AR A R B

Fig.3 Beginning and ending of tree growth and cell numbers calculated in this paper and reference! 7!

4.4 BEISHER

REAA X SH MHLO2 SR AER#EF TS, NE - FEHLEBARS KR BOEE . SEEFX
MAEK SKAEXRNERK BEK URERMHARANEETHE, E], IHEFERAHE TR
1975 ~ 1982 £ T 5 R (Bl 4) 6

X 8a B, B EMAERFR 19751981 1 1982 4 ; BEM I F A 1977 M 1979 48, 1975 9k + ik
BEaKkRRE NS AFAR,AKEE ERETHRIASAK,O ARAEFRKRI . BABRESNK, AX LR
RAEREKRRER . 198 FAKAHEREAGER  MRERSKRLERK, CREZETEE,BS AW, B
ARG KREH ERKFETRI S APaOMEIK, TN 0;MEENR LT, BEERAK, B9 At
RZIEREKEHER. 1982 FARBEEBRSKREURE, —HI S A8, K EEERREN M, ik
B ATHEAKAZ EKkBEER—ARETR, 9 ABBREABHEE,

1979 SEMMHE L MEREKBER L EE A KEFEMBEA BT MK, 25 A ERBEBRMKELEE ;R
EAREFRE BEREFE-TERENEEAN7 A TR, VIRE LI, B5Z 8 A LAMBRIREKERE;
WEAERAERE KRN EEMNTRE R AKSERGUBK, EF 108 20 xS, FTUARERT 4
et BRHBREE,

5 WHitE5&Eit

(NERGRABEHEGEMRENEREEMRA, ERERE  MNSERAER & KERK, N 2T K
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TR, A TF I B[R] Y B X 40 3B B TR BLRE W R Ko

(2)4 A5 A MALKTEZIBENEH, B HERSKRRLOESDREER T KRR
B, B A XA B AR A KR M T AERERMENMEBEE. ASATHHS AR, RECLELE
EREEHE,EAKBRNEKNETIERSHET. —BRE.285~7 AMREERKWRIUEBER,T
ARHE—NLERETENNE; RT3 ANKNBRKESTHMAA G, EH0R R AR EKIHERE, BT 8
AR EMBKEMERE EXSHENG  RERERERF 3 AGIBRANBRTRE. ETUF
H,6~8 AE T BMIERS KBEEXNERBERBR/D, RHERXNMTEBR , EKEZHRKERTEHN.
BoAH REFHETHRE MARZINEEAR KWK, LBREXNEWYE,

GOMHXEE LEHEHNHEEAENERES S5~8 ANMKEMRX,55~8 ARRERMEX,59.10
ARBEEIAEX, i EEEENESFAR,S~8 ARWAERKKBRMERRMEK, KL, MRAER
BAGRERALD MR AREKEDN, BEAMEREENOHER, TERELRK S MR REHRTRIAHE KN —
X B BEEX —BREAEAEREERKNER  BERSEBSREREN LB K ERAE,
9.10 A}, A NBED BEMRME, WAEKBIE, 281 /ER PR, 7K 2 1 FR 4188k 88 2, 3 B 1R BE ok B g R )
ARKWFERNE , WP SRERNEMX,

References ;

[ 1] Briffa K R, Schweingruber F H, Jones P D, et al. Reduced sensitivity of recent tree-growth to temperature at high northern latitudes. Nature, 1998, 391:
678 ~ 682.

[2] DaviNK, Jacoby G C, Wiles G C. Boreal temperature variability inferred from maximum latewood density and tree-ring data, Wrangell Mountain, Alaska.
Quaternary Research, 2003, 60: 252 ~ 262,

[ 3] VaganovE A, Hughes M K, Kirdyanov A V, et al. Influence of snowfall and melt timing on tree growth in subarctic Furasia. Nature, 1999, 400: 149 ~
151.

[ 4] Barber VA, Juday G P, Finney B P. Reduced growth of Alaska white spruce in the twentieth century from temperature-induced drought stress. Nature,
2000, 405: 668 ~ 672,

[5] Mann ME, Bradley R, Hughs M. Northern Hemisphere temperatures during the past millennium: inferences, uncentainties, and limitations. Geophysical
Research Letters, 1999, 26: 759 ~ 762.

[ 6] Briffa KR, Oshom T J. Seeing the wood from the trees. Science, 1999, 284: 926 ~ 927.

[7] Yuan YJ, Li ] F. Reconstruction and analysis of 450 years' winter temperature series in the Urumgi river source of Tianshan mountains. Journal of
Claciology and Geocryology, 1999, 21(1) : 63 ~ 69,

[ 8] LiuH B, Shao X M. Reconstruction of early-Spring temperature series of Qiling mountains using tree-ring chronologies. Acta Geographica Sinica, 2003, 58
(6): 879 ~ 884,

[9] WangQC, ZhouL S, Qin N S, et al. Winter temperature of Tuotuo river reconstructed using tree-ting chronology of Wulan. Plateau Meteorology, 2003,
22(5): 518 ~ 523,

[10] LiuY, Cai QF, Won-Kyu P, et al. Tree-ring precipitation records from Baiyinaobao, Inner Mongolia since A.D. 1838. Chinese Science Bulletin, 2003,
48(11) : 1140 ~ 1145,

[11] LiuY, Shi ] F, Shishov V, et al. Reconstruction of May—July precipitation in the north Helan Mountain, Inner Mongolia since A.D. 1726 from tree-ring
late-wood widths. Chinese Science Bulletin, 2004, 49(4) ; 405 ~ 409.

[12] Shao X M, Huang L, Liu H B, et al. Millennial precipitation variations recorded by tree-ring in Delingha region, Qinghai. Science in China (Series D),
2004, 34(2): 145~ 153,

[13] Yuan Y], Shao X M, Li J F, et al. Discussion of precipitation information in Xiagansate tree-ring chronology and 360 year precipitation reconstruction.
Acta Ecdlogica Sinica, 2002, 22(12): 2048 ~ 2053.

[14] GouX H, Chen F H, Wang Y ], et al. Spring precipitation reconstructed in the east of the Qilian Mountain during the last 280a by tree ring width. Journal
of Glaciology and Geocryology, 2001, 23(1): 34 ~ 40,

(15] Dai JH, Shao X M, Cui HT, et af. Reconstruction of past eco-climate by tree-ring width index of Larix chinensis on Mt. Taibai. Quaternary Sciences,
2003, 23(4) ; 428 ~ 435. _

[16] Liu H B, Shao X M, Huang L. Reconsruction of early-summer drought indices in mid-north regioﬁ of China after 1500 using tree ring chronologies.
Quaternary Sciences, 2002, 22(3): 428 ~ 435,



http://www.cqvip.com

3

=
P OO0 http:/Avww.cavip.cond]

SETLEE % R (Pinus tabulacformis R BB S CRE FHIUAE XA BHH — U2 LWHR B 705

[17]
[18]
[19]
[20]

[21]
[22]

$EUMK:

[7]
(8]
(9]
[12]
[13]
[14]
[15]
[16]
[17]
[21]

Shi J F, Liu Y, Vaganov E, et al. A primary discussion of the climatic response of Pinus taulaeformis in the Helan Mountain. Quaternary Sciences, 2005,
25(2); 245 ~ 251,

Liu Y, Ma L M, Cai Q F, ez al. Reconstruction of summer temperature( June—August) at Mt. Helan, China, from tree-ring stable carbon isotope values
since 1890. Science in China (Series D), 2002, 45(12): 1127 ~ 1136.

Liu Y, Shi J F, Shishov V, et al. Reconstruction of May-Jx;.ly precipitation in the north Helan Mountain, Inner Mongolia since A.D. 1726 from tree-ring
late-wood widths. Chinese Science Bulletin, 2004, 49(4) : 405 - 409.

Liu Y, Ma L M, Leavitt S W, et al. A preliminary seasonal precipitation reconstruction from tree-ring stable carbon isotopes at Mt. Helan, China. Global
and Planetary Change, 2004, 41; 229 ~ 239.

Yao Z S, Ding Y G. Climate Statistics. Beijing: Meteorology Press, 1990. 1 ~954, -

Cannell M G R, Smith R L. Climatic warming, spring bud burst, and frost damage on trees. Journal of Applied Ecology, 1986, 23; 177~ 191,

BEILETIR. RIS ARFRE 4500 £ FHEEFFINER S W K NI%L,1999,21(1):63 ~ 69,

MR BES. AR ER R X T R E R B 3 IR ,2003,58(6) :879 ~ 884,

EEE AL, ZTE, S AALENACRERTGT4ETESES . BRIH,2003,22(5) ;518 ~ 523,

BEER BE NER,. S HRAEROTERSRBETERKEL. FERSE(DB),2004,34(2) 1145 ~ 153.
BREC,EH,FLA, S ETEENBERPTEKGERNRIT S 326 FRKER . & 554R,2002,22(12) :2048 ~ 2053,
AR AR, EUE, S FANBIEEERT 2800 RAFE LA R EFRK . 0K+ ,2001,23(3) 1292 - 295.
RER BEN 55, AOIUMAERRERNM T XEESRERNER . BWLOTFH,2003,23(4) 1428 - 435,
XY, BTN, BE . P ERE XS RE MK 500 ERMEFRIEBUTFIMER. %ML ,2002,22(3) 1220 ~ 229.
SVLEE, XV E , Vaganov E, % . B8 22 1) 44 4 4 094018 R 0 AL 3 300 26 4 1 . 38 PO 48 P 9T , 2005, 25(2) 1245 ~ 251,

AW, THE . ELI. bR AR BAEH,1990. 1~ 954,



http://www.cqvip.com

