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Analysis of Drought Resistance in
Nine Poplar Varieties in Heilongjiang Province
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Abstract: To identify superior poplar varieties adapted to different soil moisture conditions, this study evaluated nine
major cultivated poplar varieties in Heilongjiang Province—namely, Populus cathayana (JDQY ), Populus deltiodesxP.
cathayana ZHF2, (Populusxeuramericana) X (P. simoniixP. nigra) (2111), Populus euramericana ‘N3016’ XP. ussu-
riensis ‘HQ-1" (HQY ), P. alba LXP. berolinensis Dippel (YZY), 1019, Populus ‘Heifang-3" (QSY), 406, and Popu-
lus deltoidesxPopulus simonii ‘LongFeng-2" (LF2). By applying two soil moisture gradients (mild drought, HL is 14%-
18%; moderate drought, HM is 6%—10%) , we systematically measured 14 morphological and physiological-biochemical
indicators, including apparent morphology, leaf water content, relative chlorophyll content, ion metabolism, and anti-
oxidant enzyme activities. Based on principal component analysis and membership function evaluation, the drought resis-
tance rankings were as follows: (1) under mild drought, JDQY, HQY, QSY, YZY, LF2, 2111, 406, ZHF2, 1019;
(2) under moderate drought, JDQY, HQY, 2111, YZY, LF2, QSY, ZHF2, 406, 1019. Research indicated that,
JDQY maintained osmotic balance by by significantly accumulating K* and Ca®*, while HQY responded rapidly to oxida-
tive stress via elevated superoxide dismutase (SOD) activity, both exhibited broad-spectrum drought resistance under
two types of stress. This study reveals inter-varietal differences in drought resistance and underlying physiological mecha-

nisms among the nine poplar varieties, identifying JDQY and HQY as drought-tolerant candidates. The findings provide
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a theoretical basis for stress-resilient afforestation and precision tree species selection in cold, drought-prone regions.

Keywords: Drought stress; poplar; species selection; principal component analysis; membership function method

0 5I5

AT A AN R AV IX , JE S A P FE VR SR X, A
W I DR B A R SRR € R s O 32 2
AU, [F] N R TR E AR AR e 03 B X s
— rE ek, B X RIRE 5% EFES Bk
BB, BT 44 a BT GEHAIE T, AR T
A BR E 26 R Bl X2, (RS R R R A
SRRSO IEEER T, BRI E T2
FEEIFFL MBI S, AoRFA 2 HILE 2 1+
b, FENEARMCZEEY AR LT NIEE
IR 2 & — , [F) -t 2 52 o pk A= ) =t o /D () 22
Sl R R (Salicaceae ) 1 J& (Populus ) %
HFRAR, HRIR A X E G ARk S A X, Ff E
HEAFMMEFMAESYI 6. TER 2Bk
A 5 SEE TR AL B AR 73 T A7 AR R R U XD
B BRI R T, ISk, & T R
SN AR SR 7 1 O T %, R AR
T LB N B AR B A AR R 5 R R R AE R A 5 A
R IEIEN S T E Y. SR, H TR S B SR
T 0B E ST ER B — K 2 N R A
F MR T R E & N RA LR 1R
SERRAROLAE P2 R B R AMEB g Sk, ARRFF
Ve BB AVL A& 9 ERAM I TR 7T 4, 43 A5
B P TR ANMECHE, RS AR ALK
BBV TSR A BRI R 22 5 o BT SR AT
NANRIK Y ARt b & P Al B 5 R RO MR £
RRARSE , N IRACHI X AR G AT i s & R R 5%

1 #R5EREE

1.1 Riass

AT RN BT LA MR BE S A Ra /R 73 Bl
FRALHT 1019 547 (1019) FFMR 1 547 (2111) [ (Popu-
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Tab. 1 Drought index classification
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CK: B HL R E T 248 A th BT B8 ; 1 BWIIES S ;2. P RIH 253 B3 515;4: 55 154,;5: 101954 ;6. BF
W37 : 2548 RIH7 ;9 IR XEL 406 547 .
CK: control; HL: mild drought stress; HM: moderate drought stress. 1: JDQY; 2: ZHF2; 3: QSY; 4: 2111; 5: 1019; 6: HQY; 7: LF2; 8:
YZY; 9: 406.
E1 TEHEESEMERERMVES

Fig. 1 Apparent morphology of each poplar varieties after drought stress
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B _EAR/NS FRFRRE LA E i EZE R 2 (P<0.05).
Different letters on the bars of the graph indicate significant differences between different varieties of the same treatment (P<0. 05).

B2 FEMEESRMBHERE

Fig. 2 Growth of each poplar varieties after drought stress



1210

A MK IR

WA

B HQY Iy S /KR AS A B/, BE IR U 19, R B
HEH BRI RIFFRES T T 2111 B S KR A
WE K BEIE N 34% , 5.3 = H Al 7 (P<0. 05) o
ERE TR LHT , IDQY M F & 7K 28 [ i £ /1

(12%) , itk — B R HHTE Go 35 s ZHF2 P KR B
K (35%) , 23 & T HAth 7 F (P<0.05) o RiRES
SRR, M BRI AT (AR B TR
FEHGHR, HIDQY FIHQY {EILTiEhReh &Iz

—#-1019 —e-2111 —4— 406 —v-HQY —¢— JDQY <4 LF2 —»—QSY -e-YZY —*-ZHF2

O
[}

95

95

94 F 90 90
_ ol _ _8s5p _ssp
§ g 90 - °\\° § 80 i § g 80 i
g L2 st Lt
S 588t S8 ~ 2
L] $I% 70k $IE 70k
2 ol icB ic 2
£5 + § 65F = 53 65F
84r 60f 60f
82f ‘\‘\'14,,4 55t 55t
g0 L— . . . . 50— . . . . 50— . . . .
DO D3 D6  DI5 D20 DO D3 D6  DI5S D20 DO D3 D6  DI5 D20
Hif 1] Hif 1) 1]
Time Time Time
(a) IEH ALK (CK) (b) 5 i# (HL) () HEE T iH (HM)

(a) Normal water supply

(b) Mild drought stress

(¢) Moderate drought stress

B3 FEMETSEMEBINREKE

Fig. 3 Leaf water content of each poplar varieties under drought stress
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B Al K S 7R TE R S (67%~100%) o H
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Tab. 2 Survival rate of each poplar varieties after

rewatering after drought stress

Ab3E/%

i Treatment
Variety

HL HM
1019 100 33
2111 92 75
406 67 22,
HQY 100 100
JDQY 83 75
LF2 80 70
QSYy 100 83
YZY 100 67
ZHF2 100 92

2.4 TEMEMNAERMBMMHEEENEE
VAl

HR3AIH, BRET RO T, X EAEE, 1019
2R R & & FREIRE K, T3 T R 43. 98%: I
QSY yRME /N (1. 55%) , HARIK EZKF(P20.05) .
T RAE T, SXTREAEE, 1019 2R ZAEN & &
H—25 N % 58. 46%(P<0. 05) , 1 JDQY T Rl & /N
(22.11%) , H5 CK LB & Z 7 (P=0.05),
2.5 FEBENAERMHNSIARENEZN

R 405, SXEHEL, FERE T 24T, R
JIDQY Fb, & R R FL R AN B L 8 2T 3 T
(P<0.05) o Hp QSYSRIAKE NRIEERK. N
19.09%, i1 HQY T B Mg B2 & /N, N 8. 96% ; S FL 5 BE
HQY FR#IEE 5K, N 35.68%,2111 FREIEE R/,
N 18.86%. BEEMNEFRREINGE, FET EA0 B S50
B AR ALK B R K, o, QSY T RER & i
K, H31.21%, HQY FREIEEEE/IN, N 17. 79%; SAL 5%
FERRIRTEEIT R 21. 23%(1LF2) ~42. 43%(1019),
2.6 FEMENARRMBNEFHREREN
=A|

HHFR 5 AT AT, T S B 3 5 5 R S e Al
BETFELET,BR2111 6 Ca® (KR & IR E D&
1019.406. . YZY {) K JF & IR E ST, & Fhizif Ca? F1K*
JRER IR T v B PAIDQY B R, 43 AIsE N
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Tab. 3 Relative chlorophyll content of each poplar varieties after drought stress
ER A a7 4t % /SPAD i U3 4% % /SPAD
Variety Treatment Chlorophyll Variety Treatment Chlorophyll
CK 33.56 + 5.59a CK 35.46 + 4.06a
1019 HL 18.80 + 11.53b LF2 HL 25.40 +12.73a
HM 13.94 + 8.06b HM 25.30 £ 11.79a
CK 36.33 £ 4.42a CK 28.47 +3.79a
2111 HL 28.93 £ 6.97ab QSY HL 28.03 £ 2.99a
HM 25.31 £10.85b HM 21.19 £ 9.82a
CK 29.30 + 3.56a CK 26.87 + 2.25a
406 HL 21.18 £ 7.40b YZY HL 19.62 + 6.38ab
HM 14.47 £ 6.03c HM 16.94 + 9.81b
CK 32.33+1.72a CK 34.68 £ 3.29a
HQY HL 23.15 + 3.36b ZHF2 HL 26.00 + 6.83b
HM 20.16 £ 9.72b HM 25.63 £ 5.73b
CK 33.74 +3.19a
JDQY HL 29.70 £ 11.27b
HM 26.28 + 3.07b
T RPARNE FRFRRE—mMARLLERZERZ3(P<0.05).
Note : Different lowercase letters in the table indicate significant differences between treatments of the same variety (P<0. 05).
x4 TEMEESRMHHSIRE
Tab. 4 Stomatal phenotypes of each poplar varieties after drought stress
A ab3E SALK/pm SAL%E/pm A ab3E SAK/pm SFLFE/um
Variety Treatment Stomatal length Stomatal width Variety Treatment Stomatal length Stomatal width
CK 21.72 + 1.33a 9.71+1.21a CK 20.32 + 1.62a 7.62 +1.34a
1019 HL 18.31£1.21b 6.39 + 0.58b JDQY HL 19.06  1.63a 7.41+117a
HM 15.38 £ 0.79¢ 5.59 £ 0.36¢ HM 15.51+1.17b 5.39+1.37b
CK 24.21 £1.69a 8.96 £ 0.89a CK 26.43 +1.14a 9.94 £ 0.93a
2111 HL 20.71 £ 1.16b 7.27 £ 0.53b LF2 HL 21.45 + 1.34b 7.41 £ 0.83b
HM 17.88 + 2.30c 6.72 £ 1.18b HM 18.54 + 0.54c¢ 7.83 £1.21b
CK 22.51+1.3la 10.27 £ 2.17a CK 25.41 +1.83a 8.94 £ 0.75a
406 HL 18.56 £ 0.73b 7.80 £1.14b QSYy HL 20.56 + 2.54b 7.13+1.48b
HM 15.98 + 1.06¢ 6.04 + 1.49b HM 17.48 £1.68c 6.35 £ 1.29¢
CK 22.65 +1.57a 11.10 + 1.00a CK 19.88 + 0.74a 8.60 + 1.68a
HQY HL 20.62 + 0.51b 7.14 £ 0.60c ZHF2 HL 16.31 £ 0.73b 5.64 +1.11b
HM 18.62 + 0.65¢ 8.69 +1.03b HM 14.52 £ 0.59¢ 5.30 £ 0.66b

T RPARNEFEEFRE— R ARLHEEZEREE (P<.05).

Note : Different lowercase letters in the table indicate significant differences between treatments of the same variety (P<0. 05).
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4. 021 mg/LF14. 421 mg/L, 1y Mg* F Na* R &R & To T
FEM, PETELHET, SRR Ca M K R
WS AR, H DQY B ME % K 43 A 0

11. 645 mg/L #1 11. 104 mg/L; YZY 4R & /1N, 43 518
2.416 mg/L#10. 589 mg/L, Mg 1 Na* i &Ik & 15 4k
R R RE o
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Tab. 5 lon content of each poplar varieties after drought stress mg-L™
o o
:/i?ety Treﬁfent ca’ K Mg’ Na’ :/ifety Treﬁfent ca’ K Mg’ Na’
CK 18.070 19.438 2.838 0.215 CK 18.741 17.201 3.590 0.298
1019 HL 19.366 19.268 2.064 0296 | LF2 HL 21.729 20244 3.203 0.200
HM 21.021 22.976 2.006 0.290 HM 23.891 26.624 3.579 0.298
CK 19.695 8.734 3.238 0214 CK 13.386 13.451 3.665 0.193
2111 HL 19.551 8.564 3.079 0218 | QsY HL 17.268 15.490 3.379 0271
HM 22.263 11610 3.164 0.206 HM 22.540 23.029 3.438 0.341
CK 20216 15.844 3.494 0.226 CK 17.298 16.643 3.358 0.249
406 HL 22.615 15.755 3.120 0195 | YZY HL 18.261 16.414 3.363 0.246
HM 25.134 16.814 3.110 0.194 HM 19.714 17.231 3.586 0.254
CK 12.625 17.006 3.280 0.265 CK 14.705 17.839 3.161 0.201
HQY HL 15.064 20228 3.451 0205 || ZHEF2 HL 15391 18.888 3259 0.198
HM 19.484 22.479 2.920 0.358 HM 18.488 20.105 3.078 0.221
CK 12.188 15255 3.723 0.198
JDQY HL 16.209 19.676 3273 0.225
HM 23.833 26.359 3.201 0.386
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EERRENZIG

TR JE R AR IR P S L A I i B e 172
FEEE R E AR, PR BRI i R R 2 B 1
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TS 0EEEES MDA B, Lo Bt AR R Ak i b 3
A RE RS2 T 5, FE T D20 A B (E . BJE T 520
BT, ZHF2 ) MDA B BE/RIR B IR R, N 7. 1565,
LF2 S8 E /N, N 1. 99 %o H ST R e #H — 2 &
ZHaH  ZHF2 /1 LF2 393 508 9. 33 51 2. 9 f%

—4-1019 —e—-2111 —4—406 —v-HQY —#— JDQY < LF2 —»—QSY —e-YZY —*-ZHF2
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X8 4l %8 30r %3 a0}
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R —=—2 L 52w
£ o} g sy £}
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p= 8t = sk 10F
I | I .
DO D3 D6  DI5 D20 DO D3 D6  DI5 D20 DO D3 D6  DI5 D20
i [71) i 171 i [
Time Time Time
(a) IEH LK (CK) (b) f 1 TS it (HL) () T aE (HM)

(a) Normal water supply

(b) Mild drought stress

(¢) Moderate drought stress

B4 FEMETSRMENA_EREERRE

Fig. 4 Malondialdehyde content of each poplar varieties under drought stress
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Fig. 5 Superoxide dismutase activity of each poplar varieties under drought stress

2.9 RERFENAFEHHEHNTMELES
Y

FIFA SPSS HRA4-XF 9 A Fh A I FE 52 S | B 2
IE R B 14 D8R BT E R T, Wk 6—3R 9,
ERETEME T, 815 A MR EE S 32
5.364. 2.514, 2. 136, 1. 685, 0. 797, o3 Bk & 43 51 1

38.317%. 17.956%. 15.257%. 12. 039%. 5. 696% , &
HETHR A X 89. 265%, IRIEZEETEM AR5 AT E H
9 FRE) D, D BOR, MR ERZ i Fh B H 5 68 J7i8kak
H#e 7 B0, 9 D A R AR R S T R B R HL R
B A Z/NHEF N IDQY  HQY. QSY. YZY  LF2. 2111,
406.ZHF2.1019, HIFRS8AIHI, fEFHETEMIE T, A
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Tab. 6 Coefficients and contribution of each composite indicator of mild drought stress

MDA JR 8 B /R IR/

e . W&E/mm  HHRESE/SPAD o SODEMH/(U-g") MAEKE/% SHK/pm SHFE/pm BFER/%
b= #&/cm (nmol-g™) . )
. Stem Chlorophyll R Superoxide Leaf water Stomatal Stomatal Survival
Index Plant height . Malondialdehyde . - .
diameter content dismutase activity content length width rate
content

PCl 0.106 0.147 0.117 0.145 0.094 0115 0.146 0.169 -0.072

PC2 0.215 0.095 0.105 -0.134 -0.173 -0.032 0.085 0.032 0.313
B0
Principal PC3 -0.068 -0.185 -0.064 -0.110 0.118 0299 0.015 -0.149 0.007
component

PC4 -0.240 -0.130 -0.278 0.131 -0.344 0.255 0.040 0.009 0162

PC5 0.524 -0.279 -0.491 -0.045 0.253 0.121 0137 0.047 -0.415
. papy CRRRR KERER/opovwe  NemmwE EREG BHERE
=t (mg-L™) (mg-L7) 5 5 HHE o .

Drought ) . (mg-L7) (mg-L™) . Contribution ~ Cumulative
Index A Calcium Potassium . . Eigenvalue .
damage index Magnesium content  Sodium content Tate contribution rate
content content

PCl 0.018 0.131 0.153 -0.028 -0.017 5.364 38317 38317

PC2 0.319 -0.039 0.018 0.194 0.188 2.514 17.956 56.273
2%
Principal PC3 0.181 0.077 0.169 0.320 -0.343 2.136 15.257 71.530
component

PC4 0.106 0.285 0.139 -0.270 0.170 1.685 12.039 83.569

PC5 0.36 0.109 -0.431 -0.109 0.220 0.797 5.696 89.265
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Tab. 7 Composite index values, normalized principal component score, D and drought tolerance ranking of

FHFTREME R REVNEF N IDQY (HQY (2111, YZY |
LF2.QSY.ZHF2.406.1019, D347 #HH, JDQY 7£ 2 F
8 R IR IR A S, 1 1019 162 5 B

TN

each poplar varieties under mild drought stress

{';'”jrfety X, x, X, X, X, ux)  Ux)  Ux)  UX) UKD D Rﬁfng
1019 -1.018 -0.481 -1.318 1.543 -0.060 0.000 0.398 0.000 1.000 0.429 0.242 9
2111 -0.233 0.425 -0.771 -1.874 -0.108 0.230 0.723 0.158 0.000 0.415 0.298 6
406 -0.207 -1.591 0.173 -0.642 1.828 0.238 0.000 0.430 0.361 1.000 0.288 7
HQY 0.146 0.543 2.146 0.341 0.214 0.342 0.765 1.000 0.648 0.512 0.592 2
JDQY 2.389 0.196 —-0.765 0.147 0.098 1.000 0.641 0.159 0.592 0.477 0.696 1
LF2 0.315 -1.504 0.594 0.408 -1.480 0.391 0.031 0.552 0.668 0.000 0.359 5
QSsy 0.046 1.197 -0.265 0.638 0.098 0.312 1.000 0.304 0.735 0.477 0.517 8
YZY -0.688 0.989 0.152 0.362 0.756 0.097 0.925 0.424 0.655 0.676 0.432 4
ZHF2 -0.749 0.225 0.054 -0.923 -1.347 0.079 0.651 0.396 0.278 0.040 0.273 8

E XX AEERAED VX)) —UX) AEERDBHERBREELEENA—HEFRBERLE).

Note: X,—X are the principal component scores; U(X,)—U(X;) are the normalized values (membership function values) of the principal compo-

nent scores processed by the membership function method.

*8 HETENESFSETNREREHRE

Tab. 8 Coefficients and contribution of each composite indicator of moderate drought stress

M4xER

MDA REE/RIKE/

B * 12 g S o) HES (& =7k YER/Y
ftihr H/cm im;tle/;ln " &18/SPAD (nmol -¢”) Sogué!i/;igeg ) JIE);F v?atei% 1St?oLrJrL?a/tiin SALE/pm Zﬁf\dvgf
Index Plant height . Chlorophyll Malondialdehyde . P . Stomatal width

diameter dismutase activity =~ content length rate
content content

PCl 0.073 0.115 0.134 0.096 0.057 0.146 0.057 0.153 0.105

PC2 0.228 0.097 0.167 0.043 0.059 0.112 -0.017 0.105 0.149
B %
Principal PC3 0.057 0.041 -0.151 0.145 0.372 0.159 0.392 -0.043 -0.104
component

PC4 0.365 0.26 -0.237 0.399 -0.304 -0.011 -0.176 -0.147 -0.221

1l 0.111 0.152 -0.007 -0.173 -0.345 -0.272 0.476 -0.146 0.467

ey CafREWE KREWRE Mg [ & W& [ N
. papy CRERE KRERE/ BRERE, L gmwm RAE%  BHRRES
b= (mg-L7) (mg-LY) (mg-LY) 5 RHIEE o :
Drought . . . (mg-L7) . Contribution ~ Cumulative
Index . Calcium Potassium Magnesium . Eigenvalue o
damage index Sodium content rate contribution rate
content content content

PCl -0.110 0.139 0.148 -0.003 0.118 5.703 40.736 40.736

PC2 0.145 -0.217 -0.168 0.376 -0.274 2.206 15.754 56.490
B v
Principal PC3 0.343 0.062 -0.143 -0.204 -0.020 1778 12.702 69.192
component

PC4 0.100 0.059 -0.003 0.030 0.127 1.562 11.157 80.349

PC5 0.093 -0.050 -0.138 0.017 0.295 1189 8.494 88.843

3 itie
K3 R LR BB 1, G 2 2
TEEn , R EMA R R ZMENEZE L, X

AfEH A BRHZES AR EEERHE, E2E g
K, IRIRAE SRR, R IF R A R B RFESTET
BHE A EREER, FIIDQY , HAEMk e A
BEHEEREZ e R BRI RN, RIAH
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Tab. 9 Composite index values, normalized principal component score, D and drought tolerance ranking of
each poplar varieties under moderate drought stress

iﬁety X, X, X, X, X, ucx,) ucx,) uex,) ucx,) Utx,) D R:jfg g
1019 -1.152 -1549  -0.97 0.245 0.430 0.005 0.000 0.424 0.568 0.735 0.204 9
2111 0271 1619 0.063 0.001 -0.381 0.467 1.000 0.511 0.497 0.451 0.570 3
406 -1.166 -0.327 1.302 0.040 -1.669 0.000 0.386 0.929 0.509 0.000 0.265 8
HQY 0.432 0.049 1511 -0.824 1189 0.519 0.504 1.000 0.260 1.000 0.599 2
JDQY 1914 -0.687 0.671 0838  -0.017 1.000 0272 0.717 0.738 0.578 0.757 1
LF2 0.478 0455  -0.967  -0.644 -1.347 0.534 0.633 0.164 0.312 0.113 0.430 5
QSY 0.501 -0.921 -1.453 0324  -0.024 0.541 0.198 0.000 0.590 0.575 0.413 6
YzZY -0.857 1136 -0.311 1.747 0.932 0.100 0.848 0.385 1.000 0.910 0.464 4
ZHF2 -0.420 0.224 -0.620 -1.728 0.887 0.242 0.560 0.281 0.000 0.894 0.336 7

X=X, AEERDED VX)) —UX) AEERDBOERBREELEFNA—HERBERRE).

Note: X,—X are the principal component scores; U(X,)— 5

nent scores processed by the membership function method.

fEF BB TR R AERKIRS, &
S5 AR TE I 52 T S hE AT, H AR S kR
SN R N BUSRE E B e bR < —  TiX —EhR 5310
BTSSRI, fEARMFEH, HQY A1IDQY 43
AIFE HLATHM Zb B N HA B &R A &K e, iH 2
IDQY, 5HAERME AT HRI—2, ##—PHET
HEREHi R, [SELTEX SRR RE R
TR . AR REP T 2ENE T EYEE £
BT S AL LA K i O B[R I 2 BR i O, i
AL EeEE A BRFE SRR . TR gEEE
BT P BB B S ARG BRI E R
AALETTRESIR L RR 7R B &0 T il i 4 R A
AL, AT AE BB A AR B = B AR R K o
FEARF R, HQY 2111 B9 RFLITFEZ /N, [HI AT
FEIN HY B = B -2 R A XS & B AR A AR, wiA
HAET 2 WA T 8e A 80T S AL , 1D S FLBR
YA TERRIREN, SIS0 MRS 2] T
SR, 4R M & SR E i T U R
IHAESTBREE , Z YIRSk, X 5 AR FEH
QSY FILF2 RURBUAHFT , Y B AR B R T H AR
ERPEETERBE . T YIBUCE BRIV REI7EME
PRt R B EE AR . RS 5T
Hh L AR B R T A PN B S ) SR S SR R R Y
Sl SR S N T R ERER T 5 B A B B A7 R A )
K*.Ca™ Na' 3FhES 7R EIRE LA Mg TREIRE N
B TEAREFFHIDQY FE T EMHE T, K Ca™ ik
FEH G . AR EYE T EhNE T iE
I R B IO F (K Ca® 55 ) SRYEFF AN L 13 154

U(X,) are the normalized values (membership function values) of the principal compo-

FIAK P, Hrb, K RERS RS FLOCH] s
BEVETIRE ST NI 7K ST 8SR ; T Ca MU 5 A
BEEHSUR, R ABTEMRANBERESE
FE B BER 1 , E BI T AT B R R T B
A AR A NS5 1l 5 H AT SRR R B —
B, PE2EBY, B (MDA) 2RSS E kY
B, ST AR DI RE S 4544 , A fErk
FPAEEN . X SARMF S SR MDA 8 EER IR E
P A4S AT, Horb LR2 O 7 B I, SR
Redid i, AT AE SR A ARG . b, R
FEE PRI E T S E T AR RO F SOD V&
TEBE AR 2 I e = o R IR S, th 5 RS0
EERAEFT, P HQY FIIDQY MG MR Y |, I (E
NEE. XREEEHEROTIEME &2 UiE
PR FRI . I AT REME, FEMNE T
(2111 T PEHER RIE L, nRE S H 530 1 B Ay
B R R ZE R, RIS HERH, PETEET
2111 S ALETIRE I BE 3R, RAE T AR iR A [E 2
B—75 T , FSP H B v 8 SOD JE M, 1 BE R S T R e
THEEMIEHTIAMRS (FHE & ERAENAE S

4 #Hie

AHFFEEET E AT 53 M (PCA) R 8 s B0, %
9 Mz AR B (HL) A1 (HM) T 2 BE T #Y
14 BHEFRIHTEE AN D S5 ER, D RET 2L
HTRHLEMEHAREV/NHERF N IDQY (HQY QSY. YZY .
LF2.2111.406.ZHF2.1019;2) T 2408 T d k|
/NHERE N JDQY L HQY. 2111, YZY. LF2, QSY. ZHF2.
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