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Abstract; To reveal the complex relationship between ecophysiological indexes and environmental factors of Populus simonii
and find out the important indicators. Under three different conditions of adequate soil water, medium drought and severe
drought, the impact of water stress on physiological growth change of Populus simonii was studied. Under the condition of
manual control, net photosynthesis rate (Pn) stomatal conductance ( Gs) and their changes were analyzed in response to
active photosynthetic radiation and CO, concentration; Under medium drought condition, the complex interaction between
different indexes were revealed through direct correlation and integrated correlation analysis. The basic ideas of
comprehensive correlation analysis were: (1) All the principal components of the variable group Y,, Y,, -+, Y, executed
vector synthesis according to proportion of variance contribution rate, and formated variable F,, similarly, from the main

components of the variable group X, , X, ,---, X, variable F, was formated, then seek the F, and F, correlation coefficient

to act as the integrated correlation coefficient R of variable group X and variable group Y. (2) Integrated correlation
coefficient R was decomposed into the correlation coefficient R; between X, and Y;, R;also divided into direct and indirect
correlation coefficient between X,and Y,, thus revealed the complex relationships. Important findings: (1) Under three
different soil water content, the basic physiological and comprehensive indicators of Populus simonii, such as the net
photosynthetic rate ( Pn), transpiration rate ( Tr), respiration rate (R) and total water consumption, were significantly
different, which indicated that water stress had an important impact on growth of Populus simonii. (2) In manual control

experiment net photosynthetic rate ( Pn) in Populus simonii leaves increased with the increase of photosynthetic active

radiation ( PAR) under average atmospheric CO,concentrations. When PAR was 0 —500umol-m *s ™', Pn was the fastest-

EETH : HEK HAPHEEL BT B H (90302005 ) ; H E R Be R 4157 24 ¥t By 5 B (KZCX1-06)
1% H #A:2009-08-08 ; &1T B4 :2010-01-20
* W ifAE#H Corresponding author. E-mail ; duruiging8@ 163. com

http ://www. ecologica. cn



12 3 VERIE 4 WA B SRR SR I T Z (B A R AT 3189

growing. This result indicated Populus simonii has better adaptability to strong light. Stomatal conductance ( Gs) increased
with the PAR increase. Pn increased with the CO,concentration increase in certain PAR (1500pmol-m *s™") conditions,
showing that the current atmospheric CO, concentration could not provide sufficient raw materials to meet photosynthesis of
Populus simonii, and improving the concentration of CO, could significantly increase the net photosynthetic rate of Populus
simonii. (3) The results of direct correlation analysis and comprehensive correlation analysis showed that active
photosynthetic radiation ( PAR), CO,concentration and air temperature ( Ta) had a remarkable influence on physiological
growth of Populus simonii in moderate drought. Important indicators that can reflect ecophysiological characteristics of
Populus simonii were as follows: water consumption, transpiration rate ( Ir) , respiration rate (R) and net photosynthesis
rate ( Pn). Physiological indicators and environmental indicators were highly correlated. In conclusion, changes in
physiological growth of Populus simonii were the combined inflluence of soil water condition, active photosynthetic radiation,
CO, concentration and air temperature and its physiological growth characteristics should be studied by multi-index analysis.
The comprehensive correlation coefficient analysis is scientific and rational and is superior to the direct correlation analysis.

It is worthy of study and popularization.

Key Words: Populus simonii; ecophysiological indicators; environmental factor; comprehensive correlation coefficient
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B (Populus simonii ) ZFe [ =10 1 [X 1) FEZE MM FR , h THWA S XK HERKR, EREILTT,
FRARLEPEALE T8 T 5 X R RBIKEE S MR AR e e A I o TE B R AR 307, W AR R
BN T R A0, T FR T A A 4 B AR R A A AR AR B R AR K LK, R T BT R A I 2R
BV S TAE EEAE P FEAEALRUR G X, X FPELb X % AR i B e 4, R =
XAWEA R LR T RRAT , S DIGEH T3 A B A RS M EIRE M T . BARTHRHH
HEIPE RIS BER T AR, BF —2iE™ S BAFEEU T AR : (1) REBFF 3 il it it ] 55—
FEPR I —HEAR -5 B — 38R AR SRR BN PR REAT TR A SO P R, BRADER G k. T B HRERTRES
HER 8, Y AP R 207 T, PG R X A A B R, AR R A R S HIEIR R R, T2
TRRER SEHAEBEERNRAR R BT, X TZRRAE KRNV, 1A BT | 81550k
ST SRR I M AR B AR A S PR IR T 1A £ 56 R AR R R A RO R, PR HLEUAR G AT L T U3 43
HEANREE R ENZENRR, FRIFAEE . (2) FEHEFIEY AR E RN, ER EAER
FRN A EEG N BRI AR B Z oy, — MEBAE RIEIRZ SIS TR, — R EE S0
ZAEFERAER, R BRI R 2R R , RARA T XK, (B8t B AT —BGe i 5 i, A Al 21X — 25K

ETL AT HEEEHE , AP E# T 38 15 R E & K BUE AR 84K 4 (Populus alba x  Populus.
glandulosa) # iR bR, FERE S R OK 0 S BARMF T RBUZM B A7 B9 £ HOK - 648, R RIRZ 38
PRIEAT SEHR I , PSR & AR R B ATIEBEAT 20T , RTE T3 25 18 T I 7l ) A 2 A 24 e L 5 3 358
HTFHIRR , BT8R X A AR (U B AR A AR, R BN R, BTE AW TS R |
RIS BRI 2 B ARYE , RN, G BT BT T T i A AR AE ST R E WS E YOk, SRtk
SRR B (1) FBAERA Y, Y, - Yo BPTA TR 5 T5 22 TR R/ HL i 347 R B A A, TR R —
AR F, AR R RA X, X, o Xn BPTE FROMETT 22 TR/ D LRI T R B S B B — 1 &
Fy RJGKR F\ 5 PR RB AR NERAX SZRHA Y WEGMHRRI R, (2)BLaMXRE R 1N
X5 VZEBHERX R R, R X X, 5 Y, B AR R BRI HA K R E, B R BN Z E R 2
KR
1 #R57EE
1.1 5ebik-S LK o e ab 2

A IR A e P E AR B e S A AR v 4R | AR AR SR IR A ER A A 1, |

http ://www. ecologica. cn



3190 E oA ¥ W 30 %

[EFEK &R 21. 5% , FARF T XM 55 E 3 MEAKKE EEKS PETRETR, SKESH
Rt ERKE ) 70% —80% (A 4) \50% —60% (B 41) \30% —40% (C 4) , S AbFELH 4 5L & 20—25 ZE
B, BRI KRS, RS R ERPNEAR - ARRE 2 vk, £H AT 2007 4£3 AWIHEABDR
30cm 15 50cm A KRN . A RKEBUE T ERFE B K L RFR 05T BT v B shAL 10l T 2 B T A 9, TSR
B AT , B KgAK . MWBBARIKH 3 A 3 HIFLR, BREM F B FAE (R RFRE 15 ke, B/NEE 5g) Fx
EEG LR EKE IR R HZR IR v HERR H R R R R E R A AR . BN RS E 10
JECIE T

1.2 Wi H K

() BENEHR(Pn) ZEBHER(Tr) SAFE(Cs ) RIR(Te) = SAXRE (RH) 66 A RUE 5
(PAR) I AESIEIIE , NSWF RS2 RITE, 78 H SHEB MRS T7 1£9:00—18:00 H Li-
cor6400 FUEHEX LA VERIE RS, BALHE 5—6 R g, B E34(E . 5 P Sl =8 i@ . CO,
PR, e A2 2R B3k P, Tr W8 S AR EEAS AR AL, (H DA ZE 40 T R 1F 1—2min, I |- CO, RS #e i %
B RABSE NG TSR . AT AREERME M RS /KE( RWC) , BHESR 3 )ilE, ¥ i TEIT
ABEYE,

(2) KA FIFR(WUE) e Bt K R R = b G 3E R (Pn) /R HE R (Tr ) 5 BIKAFIHER =
ARKFLEYE (g)/EKFHAFEKE(Kg) o

G)YERKZFRAEMNE ARFEAYE RIS AREY B E, BRI SR (10
AT BEEARERBBMTHRESW S TEM EET TEZMEBR LRI TE, R0 TEANE: B
EREBRMEARI/N—BHEAR 10 ¥R, M THRE, IHE H S B ARBRERITTE,

(4) k& BFKERBIERMNE BRENFREE, EHR TIEER MY EMYE RS, U ENR
DEARF Y B EIEA SR E KA R R R E LIRS KE; BFEKERN BRI NG X IKEZ
5 BTG FR A R < R0 45 R AT e T S AR 2R b 3K 2 T BB B (&I ik 25 TR AR RR ) 5 B A
PRES A LU AE
1.3 MRENEERE(Pn ) SEEERERF (PAR) F1 CO, UK BE M o ) &

EHEPETRE(B H) KT, PR §otE BR (Pr ) XIGE A RBER S (PAR) F1 CO, ¥ BE FMA LY
R EEYIA B 1A P ph s B AL P B EOG G BE R TE M, B O L CO, e 7 iy 2 0 e B[] 356 B AE O
ARG (PAR) 347 7 A6y, ZERE AR 8:00—11:00 #17,

(1) Sme 7 ffy 2l &

S 7 220 s s AR R, e AN AR IR AR 2 O 30°C, A CO, AR iR E 380 pmol - mol ' CO, 5,
&, BARKSAHXHR RN 55% —65% , F| ] licor6400-02B A\ TR, W G A 35S (PAR) B 5 k0,100
50010001200 15001800 ,2000 2300 wmol - m ~*s ~' 1 2500 wmol - m ~2s ™", (X538 H Fic %,

(2) CO, M 7 {h 2.l &

CO, M 37 i e 2 13 A2 H , A licor6400-02B A TGRS RE Y58 ( PAR) 24 1500 wmol -m ~*s ™' 5@ 1t CO, 4K
AR TR CO, 54K, B ESHE CO,HEEH 0,100,200,400,800, 1000, 1200 wmol - mol = FI 1500 pmol - mol ~*
% 8 MK AU B BhIE %R
1.4 BiEg A
1.4.1 ZLEHK

Xf 3 ASEIGH B FEHEPMER H SSR 75 2 5317 o
1.4.2 FHEAMKSH

BT R 2 () ) BB AR 2 AT
1.4.3 ZEHXRPITE

WAELRHAX, X, Xn 5ZEAY,,Y,, -, Vi,

http ://www. ecologica. cn



12 3 VERIE 4 WA B SRR SR I T Z (B A R AT 3191

(1) B4z Hpn A Ak 3
Eﬁ‘gﬂ Xl ’XZ ’Xi [ 9X’L9!@/|\@}E:ﬁ m /I\XEW\MEO

m
2 Xji m
=1

X -X _ . -
%EM;X = (xij)mxn x’i = ld. : X = Jm d? = Zl,(xji _Xi)2 (1)
TE BUHT A HE I - X' =(2"5) mxn
3, B EH Y,,Y,, - BB RERE: Y =0") a0
(2) ERAHIRIA G A B
ﬁﬁkﬁ?tﬂﬁi‘?ﬁ)ﬁ Ay, X, Xn %i&ﬁFl,sz"'aFn,ﬁT'%ﬁEﬁl\la)lzf"a)‘n:

AA A
ﬁ%ﬁﬁ$3=[n e T

YA DA YA
=1 =1 =1

_ ’ ' '
Fi=a, X'y +apX'y ++ +a, X,

n

J= (bl’b29”"bn) (2)

Fy=ayX'; +anX'y + +a, X',
(3)
F =a,X' +a,X' + +a,X',
F=Fb, +F,b, +--+Fb,=C X' +C,X', +-- +C X',
A F YRR RA X, , X, , X, Xn B RERS . Ho
Ci,=b(a; +ay+- +a,) (4)
K, C RBRT XAE X, X, , -+, Xn PRI BE FROTENT R L
2R, ARAGRRA Y, ,Y,, -, Ve 8 RERG f W RBIERS T=(T,,T,,,T,)
(3) LRa AR R B SR i S o3
WFS5fHHERRECI R, ERMTRRBHAX, X, , -, Xn SEEHY,,Y,, -, Vit GLEHRERE, FRER
HEEBHRRL WERAX,,X,, -, Xn 5EBAY,,Y,, -, Vi HXREIEE Dy r, M.

™ T Tin
T. T. et T
r= 21 22 2n (5)
Ty Ty o T
Arp,rRBR Y, 528 X, NEEMXREG
é’\ C=dlag(cl ’CZ’”'an) ’ T=dlag( Tl aTZ’”'vTS) (6)

FSfHMXRE AR Y, SR X, WEEMXRE R 7500

t

" r.C.
2 2 TiryC; (7)

R _ =1 j=1

S:S;
KA, Sp & F BIbRER, S, 2 f AR o

Tr.C. .
Hrp, S JS IRANERY, 5EEX WEAGHARE, CAS THEHEXRN , WEETERY, 5%&
F~f
X, & BRI ARET, 1 C, , FRAZ BB X REL
Yi Ejﬁ%éﬂ Xl ’XZ ’Xi PR 9X’I’ B‘J%é*ﬁ%%ﬁ Rz( 1) = 2 TirijCj (8)
j=1
R X; HEEMAY,,Y,, -, Vi HEEEHXRE R(2) = Z Tir;C./SpS; (9)
i=1

http ://www. ecologica. cn



3192 H

Bt
i
b

30 &

2 HZR55H
2.1 BTEAR R oK 4 F T LR Es R J7 22 0 i

3 AL B G A H AR (P ) (RIS A (Tr) (PRIRGE AR (59 H - FULIN 9 P9 19 S FE /K B BT R %
BAEYER T 20T (SSR) 4R K 1,

®1 TELHEASFHTHREREREBRGILE (X £S)

Table 1 The comparison of the physiology and growth indicators of Populus simonii under different soil moisture conditions(x +S)

b B AEK R

HEA I ZE P 2 MR 5 K&/
4L /( %j?-n ﬁé‘ ) /( %ff&%ﬁ—l) /( ?;&ﬁzﬁ -1 /kg %?ﬁf ’ SR/ %
Different group pmotm . S ;Lmo' m‘ s “'m(? m s Total water . &y Survival rate
Photosynthesis rate Transpiration rate Respiration rate . increase
consumption

A 2 Group A 10.32 +0.27Aa 3.02 0. 18Aa 2.87 +0.41Aa 26..55+0.37A 156.32 +0.43A 100

B 4 Group B 5.14 +0.34Bb 2.13 £0.17Ab 2.04 +0.37Ab 17.32 +0.33B 101.14 +0.25B 92.3
C 4 Group C 3.67 £0.22Bc 1.77 £0.42Ac 1.47 £0.33Ac 10.45 +0.41C 47.32 £0.42C 43.2

T RPRCFRFRFII T 25041, INER a = 0.05 KF, KER a= 0.01 KF(SSR KKy) ;¥ 6 A H A FEMHHR AT 6 4
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K2 PAR KT 1500pmol-m s ™", Pn i PAR HZEALIIZRIE I — 20K P HLR, B MLAE %/ (5 P fRIFTER K
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5
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i ELBE A R R %, X R E , CO TR m T & 352
Hool VR G SR BE L 375 T O A %, WA T ;jé
PR, RBNEOLEHBN B ERS . HATHEDA S % ol
BB R, Wb G RN CO W - 2
ToRRE Bt 2 CO, ¥ B A F] 1000mol - mol ' B,
W Pn 348 5E e K6 A 3R N 41. Sumol - m > 0 200 400 600 800 1000 1200 1400
-1 > T Ty Y b T ZARALBRIR R
S o Eﬂ ﬂi’f&%ﬂlﬁ 9 %Eé IA) j‘ _(A COZ mrgﬁ]ﬁ%ﬁ %i% bn% CO: concentration/(umol~mol")
R v A R, RS TR CO MR E A RER fE
FE R HEDRR T AR Ok &R FIEHEAT B3 B HARSE SRR CO, KBRS
2.3 NSRRI SRR AR B 45 R R Fig3 €O, response curve of Pn
BT R PR, A SR A TR T & A3
TR A BRI E LS R, WK 2, LT adr iU Frh E T2 50, AU
*2 BREBRBEENREEREAVEER
Table 2 The monthly measuring results of Populus simonii’ physiology indicators and environmental indicators
\
35#5 Indicators A 6 Month
5 6 7 8 9 10
7%7"'5%&%/(“"‘,"1'"‘_25_1) 10.88+1.31  6.82+1.93  6.15+0.89  5.92x1.22  6.01£1.53  5.32£0.97
( Pn) Photosynthesis rate
mﬁﬁ%«“‘fwl'm_zs_]) 3.01+0.41  3.17+0.22  3.82+0.57  2.83£0.47 2.34:0.18  1.87+0.25
(Tr) Transpiration rate
WUE(Pn/ Tr) 3.62£1.02  2.17+0.48  1.61£0.36  2.24+0.58  2.55+0.47  2.84+0.38
VIR (umol-m ~*s ™) 2.78£0.81  2.97%0.77 3.72£1.12  3.02£1.08  2.45:0.88  1.41£0.28
(R) Respiration rate
HHEK L (RWC)/% 59.00£5.22  56.21+2.74 47.31+4.35 51.44+3.37 53.52+5.55 50.57 +4.33
Leaf water content
#E7K & Water consumption/ ( kg/#k) 3.73+0.95  4.01+1.03  3.73+1.08  2.65+0.47 1.79 £0.25 1.11+0.34
LB/ (mol-m ™57 0.13+0.03  0.12+0.08  0.15+0.05 0.17+0.03  0.13+0.11  0.09 £0.04
( Gs) Stomatal conductance
%ﬁﬁﬁﬁﬁ/(“‘f“’l'm,_zs_l? ) 906.0+17.21 938.0+12.25 944.0+10.24 806.0+8.95 757.0+15.63 725.0+13.41
( PAR) Rhotosynthetic Active radiation
E‘,ﬁ (Ta)/C 19.20£2.04  25.30 +4.58 27.10+3.57 25.40 +4.01 19.40 +3.62  10.20 +1.49
Air temperature
AN/ %o
(RH) Air humidity 70.34 £5.37  59.37+7.48 72.41+10.52 74.52+8.39 80.14+8.62 65.31 +6.89
CO, ¥/ (wmol-mol 1)
361.0+10.25 363.0+9.56 358.0+11.63 362.0+15.47 364.0+13.58 368.0 +8.97

CO, concentration

2.3.1 WA BEPR SRS AR B AR R AT

29 11 MEFRR MR RBULE 3. WK 3 HEERMXREORE , 4ot E 2R (Pn) 5 H A4 IR
TP SEARAR AR BEASENE ; 2R AR (Tr) HIFIE AR (R) FEK B OLEH ST (PAR) . R (Ta) |
CO, WA &R PP R (R) SR ER(Tr) FKE R(Ta) | COMER BEMAKM; FKES
ZRIEER(Tr) FFRER(R) JeEHRERS (PAR) A BEMRKYE eE AR (PAR) 57883 R (Tr) 48
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IKEA BEMRMN; TR (Ta) SEMHER(Tr) FPE R (R) (CO, WA B E MK ; CO,WE S HER
(Tr) JWFIGEAR(R) VIR (Ta) A BE MR, HERIREIRA BEMRRME,

MEHEMX R B ENORE, R RTINS E R (Tr) PR ER (R) MFEKE, §ba @R
(Pn) \WUE M-&7KE(RWC) SILTBE(Gs) #BA SHABIEIA BEMKIE ERMHTEHTREEA
S (PAR) SR (Ta) 1 CO, ¥R BE , AR BE 5 HABFR IR AR B A BEH KM

£3 GRERERMAREREREAXRNY

Table 3 The direct correlation coefficient of Populus simonii’ physiology indicators and environmental indicators

$5%7 Indicators

X X, X, X, Xs Xe X, Y, Y, Y, Y,
X, 1 0.277 0. 694 0.192 0.773 0.549 0.042 0. 480 0.037 -0.074 -0. 360
X, 0.271 1 -0.49%4 0.953( #x )-0.098 0.898( =) 0.59% 0.923( %) 0.863( =) -0.067 =0.940( #x)
X, 0.694  -0.49% 1 -0.549 0.723 -0.190 -0.415 -0.261 -0.640 -0.021 0.372
X, 0.192 0.953( #% )-0.549 1 -0.122 0.816( *) 0.786 0.803 0.953( %) 0.162 -0.958( #x)
X 0.773  -0.098 0.723 -0.122 1 0.321 -0.196 0.204 -0.101 -0.238 0. 091
Xe 0.549 0.898( ) -0.190 0.816( *) 0.321 1 0.419 0.980( #%) 0.761 -0.310 -0.795
X; 0.042 0. 59 -0.415 0.786 -0. 196 0.419 1 0.329 0. 804 0.527 -0.746
Y, 0. 480 0.923( %% )-0.261 0. 803 0.204 0.980( #x%) 0.329 1 0.720 -0.356 -0.794
Y, 0.037 0.863( ) -0.640 0.953( #%)-0.101 0.761 0. 804 0.720 1 0. 094 -0.830( *)
Y;  -0.074  -0.067 -0.021 0. 162 -0.238 -0.310 0.527 -0.356 0. 094 1 -0.247
Y, -0.360 -0.940( #x) 0.372 -0.958( %% ) 0.091 -0.795 -0.746 -0.794 -0.830( %) -0.247 1

e XA ES, X MR, XK R FIRER X PP s X EK i XFEK R XS AL R YORAARURN VR SR ; ¥, COMKEE; +P
<0.05; % * P<0.01

2.3.1 ZEEMRREUMT

SIS E BB AR, e e BEn A EEEW, FUWERERER & RS et
HIRE LR G R R WK 4 BRE , LR E S HEA ISR ML G X REPER /N, R, (1) =0.0655,
WAR/N, G563 3 HEMRRE, SIS EEAL TR P RAEEEP M, AL EMN L EAREIERY
M4y N S LRSI AIAES LIRS, B AT 2 HA YN T R e 98, S A R B2 ILRH, T
B, IEILE R RSO ERFRN EEFRRE . KILFEE0—0. 2mol-m s ' JEE N, SILF BN
HOL A AR (Pn) FEREHF(Tr) FFIE R (R) FISZMRER LN, BT, X H8 5 M 52 ma th 5k Ehdge /N, BT A
AR PRE RN EEZ W, JoE A BEI (PAR) ¥ R, (1) =0.3957 F K, BLHIL G B RUE 5
(PAR) TE A FH LAWK . FEHEEMHXREHH , BB RERS (PAR) 5HEIRIRENER A B4
Ktk AXARBERINA B RN A EE, 78 AN TEH ALK KB, PAR 78 500—1500wmol - m ~*s ™' i
W, IR Pn B PAR 38818 T+, BN K % Pn (2R B3 . ARLBBIFTM 5 A3 10 H,PAR AR
AF AL BBl & 700—1000wmol -m ~*s ~' S P9, M X e A 36 (P ) S H B I8AR A B AME MR W, FEH
FHSEA T A R B R, 3t U B i AR R BB e TR n M E B R AW, RS2 E
B, MR AL AR K R, (1) FIR/IRE , BRGE B REES (PAR) i K1, CO YR EE KSR
(Ta) LA MR RBBE KR, WUl TENMESME, £ A THEH LR R, CO, ¥k B 7E 0—1000pwmol -
mol ' 4, Pn ffi CO, YK E R EHL LI+, btk . ARFLIEHFTM S5 A 10 A, CO, ¥ BELE 355—370pmol - mol ™
WAEAL, BARALIE BER K (B X 2R 3 (1) WPIRER (R) FEK B H B AR A T EE W,

M 4 MIRE R (2) BRI EFK R FEBEE(Tr) FFRHEZE(R) , HRBEELEGHEE(Pn) . Xt
FEKE FEB R (Tr) FPIGHEE(R) LA MK E FER A A IR ST PAR KSR (Ta) F1 CO, YK ;
XHEE A HEH (Pn) ZEA B KA TR A A SRS PAR Fi CO K,

Wi A S FR AR B TE AR EE B A E R B R =0. 9788, Bn Wi & 18] A 1R A ek o
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x4 PWEBRESEREREETFHSSAXRER

Table 4 The integrated correlation coefficient of Populus simonii’ ecophysiological indicators and environmental factors?

Tir;C,/SpS
X, X, X, B X, X, X, R(1)
X, 0. 0020 0.0234 ~0.0043 0. 0302 0. 0080 0.0223 0. 0655
Y, 0. 0600 0.0977 ~0.0073 0. 0829 0.0223 0. 1401 0.3957
Y, 0. 0036 0.0705 -0.0138 0. 0760 ~0.0086 0.0841 0.2120
Y, 0.0024 0.0018 0. 0002 ~0.0043 0. 0068 0.0114 0.0183
Y, 0.0385 0.0849 -0.0088 0.0844 -0.0086 0.0970 0.2874
R;i(2) 0.1065 0.2783 -0.0341 0.2692 0.0040 0.3550 0.9788

3 #Hig

I SRS R BT, BT LA H DU ARG

(D) 7E3 MARK LK FET , HNESLEER(Pr) FEBER(Tr) FFRER(R) MK ESF
FA A PR R A Y SR S R E RS DR B E 2R W L HOK T hE X i A KA B
2

(2) NTHEHISCH R, 76 S 1P COMBERMFT , W i Aot & # R (Po) BEGE A R 5T
(PAR) 3% FNTRT 3 i, PAR 7£ 0—500pmol - m s ™' SE I A, Pr M PR, 6 B 00 %o 558 S 280 07 03 o o
RS AL RBE(Gs) B PAR (9B IARIIE K, 76— ) PAR(1500pmmol -m s ™) Z&f4 R Ji Pn i CO, ¥R BE ()
BTG hn , R RIS CO, MR BEAN BER BT 2 MY JEORL R R A I e & /R R RYEEAT, IRERS CO ¥
BERERS W B A e A R

(3) HEMRAT MGG R R, FETREMH T, WA B A SIS A EEE KSR T2
HEH IR (PAR) \CO, WL R TIRBE . REGS I MAn i B 22 A T AR B e MR I R AR R A K B AR R
(Tr) JWFBGEAR(R) KK REOLEHER (Pn) o A ISR ARSI AR P () TR AR R

(4) H A A R AR - HOK G DEEH HUR ST (PAR) LR CO W E MR TR EF S5 T
MZRa RN I AR A KPR B R 2 8RR B o B SE AT A R AR B E AT T8 19 &R
RRR, GEIILT BRI
4 g

THOK M X R A KA BN, 7 IR T R T 0 I A B A A E BRIV FEK B RS
A (Tr) FEJGER(R) ,HObE HR (Po) BEBIREHAL, EERIPLRME, A REZBIRS . Bk, K%
ERPFREER T HMETEILT B BT R X S AR, ZR ) 2 23 0K 7 2 75 BEA B i A= K X
KA BIESR U R B L R R B BR P 79 A Gy, T i A #EK B R ERAE 6—7 A, Hikisk
PR A K IHATE 5—6 H 4y, R, fEiZ M X TR Z= 2R Z Alf , 28 £ = R0 3K 0 A BE W R A2 R X 7K 23 1Y)
2o M TS T X A B A AR AR B, TSR R - Ao R IR BE AR 98 BE S AR A T B X422 il
AR ER BT L, X TR R REZK B R BT T 22 A T A A S 36 B K T AR AL B 1 S X, 3 B AR LA
BASE T818 S K 73 26 R B M SL A 1R T B K 7 R R Bt B 1o PRI AL, AR R B BT o M HRTR X
COMRPBERTE , W& EARFHE CO, ¥R BEARXT i B IX , BEA FI T B e G 3R, SCAT LAREAR CO, MR BE , 32
AR

AT RGN , BIRA AN T HRAREZ R PR, B0 T MR R AR, BA —E )R
BRYE FEBFFEM L a @R (Pr ) WHOLE A GRS (PAR) F1 CO, ¥R BE M i i , R 7E N T 461 T 2
TS, Al T BRI T M, B —EWRIRYE. 7EZIBIEN 75 A BISIR X R, RE %S
AIREE A TR (B A BRE IR R E X B RIS RARE SF N R MR R R, T4
Ho FTLL, TEGEFEAEVR I BOREPINE - 26— ZERFHIEOL T, 2RI 818, 5 =, ZEFMHERIER
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HIFEPR o

KRTARREERMMRET T, BEH : “ouZR BRI RAERRE, BRI T A8 [ K B AR
B, HGE T —onA B HBTIE IRAR R R B, R T oA B XY ESIREE =72 8 Z md T AR, i R
BT =0 RHPE; —UAR Y SEZUER X, ,X,, -+, Xn BIRMHSCPERT I, A 58 2R R B HIZR
REGGRPBATNY S5 X,,Y 5 X,V 5 Xn [HHHREE; 2T REAMHRMT, BIERTERA Y,
Yy, Yn SAFRA X, X, -, Xn [ ROMICRRRE (HBCAFINTHH X, 5 V2 M B BB B A R o 8
X SERHRE B B AT, 7T AT SRS AR R R BT AT7E LA T L7 T AR A

(1) RFPAE B TR B R R BT, 7T LA 5INBANT7 [0 47 T, BEOR G R B —B. A0
BINBANT7 AT 5, G55 58 & — 3, U R 7E B8 bR ARGL Y

(2) BbA BN R, WA A SRR RNG SR, HRMXRBEREAXRANESS
REA MR, RS R, Xt SEeMTEREER"

(3) MAZRSERNGEMERY WALESERANGEMEAN, CALBASLRHANLGS
MRRLY ENZERABAOTHNRR, ZEASEEHAZF KR IR A LB A o

ITVEATAE BT - 56 T4 R A BT SR IAAL , 2 80 MRS BRI Ik LA RS 264 fp itk —
FHIPTE; ARA SERAZ FNGEHRREOTRE KRR ERF ;A RESHRRBITRERE LK E I
AR IR . X EEEHS TR HE— P
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