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Abstract: [Objective] In poplar breeding, especially in Populus tomentosa, triploid breeding has emerged

as an effective strategy for improving growth performance and forestry traits. This study aimed to investigate
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the technique of female gamete chromosome doubling in P. fomentosa using parental combinations with
different combining abilities, and to select superior triploid offspring. The research provides
important references and germplasm resources for hybridization and triploid breeding in P. tomentosa.
[Method] Based on previous studies, 11 hybrid parental combinations with high, intermediate, and low
combining abilities of P. tomentosa were predicted and configured according to molecular genetic distances.
The meiotic process of megaspore mother cells was identified in real-time based on correlations between
morphological traits and female gametophyte development. The effective treatment period for embryo sac
chromosome doubling was determined based on the optimal pollination time. Superior triploid germplasms
were identified through clonal seedling comparative trials based on the Breckin multi-trait comprehensive
evaluation method and r-test significance analysis. [Result] (1) When the female inflorescences of P.
tomentosa had basically emerged from the bud scales, the florets appeared pale yellow, the stigmas changed
from light pink to pink, and the bifurcation angle reached 30°—40°, corresponding to the stage when most
megaspore mother cells were at the terminal stage of meiosis, this period was identified as the optimal
treatment stage for megaspore chromosome doubling. The effective treatment period for embryo sac
chromosome doubling was approximately 24 hours after pollination. (2) A total of 1 765 triploids were
obtained, including 1 517 from megaspore doubling and 248 from embryo sac doubling. (3) Hybrid triploids
showed significantly greater height and diameter than diploids, with those from high combining ability
combinations performing best. Specifically, seedling height and stem diameter of triploids from high
combining ability combinations were approximately 15% and 5% higher than those from medium combining
ability combinations, and 78% and 41% higher than those from low combining ability combinations,
respectively. Thirty-eight superior triploid germplasms of P. fomentosa were selected from two high
combining ability combinations. [Conclusion] Morphological changes in female inflorescences and the
optimal pollination period can serve as important indicators for determining the effective treatment stage for
female gamete chromosome doubling in P. fomentosa. Based on this, combined with parental combinations
showing high combining ability, a total of 38 triploid germplasms with outstanding growth performance
were obtained through high-temperature-induced female gamete chromosome doubling. These results
provide a theoretical basis and germplasm resources for the breeding and promotion of elite triploid varieties
of P. tomentosa.

Key words: Populus tomentosa; combining ability; triploid; superior germplasm; hybrid breeding; polyploid
breeding; genetic improvement
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Tab. 1 Combining ability of parental combinations for triploid induction in Populus tomentosa
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Fig. 1 Developmental process of female flower buds and corresponding cytological characteristics in P. fomentosa
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Tab.2 Triploid breeding of P. tomentosa via high-temperature-induced chromosome doubling of megaspore mother cells

ATHE AT A B AL BN =A%
3119 x 5412 3722 1171 1007 85.99
3119 x 5042 3097 738 349 4729
LR BEA
3-17-39 x 5412 2232 58 9 15.52
3-17-39 x 5088 998 27 5 18.52
IR BTG 10 049 1994 1370 (68.71)
sx141 x 5088 1960 635 118 18.58
sx140 x 5042 2389 228 3 1.32
sx95 x 5088 482 138 7 5.07
PR $X95 x 5042 277 115 6 5.22
sx71 x 5412 1120 78 6 7.69
sx169 x 5088 516 12 7 58.33
thE STt CPED 6744 1206 147 (12.19)
RItCPED 16 793 3200 1517 (47.41)
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f# 2 A, WOkl 16 793 ki, KT 3 200 Bk,
PN S 5 H R F - B 20 G A 0 A SR R ) = A A
1517 #ko ANAIZRZHAEMN = HEERBARERRK, &
EIEEN 1.32% ~ 85.99%, VP15 F K 47.41%. H
L 2R el B R R R SRR I A A A R AR I =
AR LRy, AR IARTRAE 15.52% ~ 85.99% 2 |,
SR EA 68.71%. i K FHAH RIS 75 5 26 A 4 L
S P R 0 S U 1) 2 A8 A A IR TR I = AR A L
AR, A5 EEEN T 1.32% ~ 58.33% Z 14,
SPIFERN 12.19%.
22 BRFSEAGRELEMENE

AW IEHAT T 10N B AHEZHE R
FH PRGN, AT HEYRET
— BRI T, Kb 9N R HAIRE T —
EREII AR . HER 3 WAL SRESEABRT
FE UL O RN A5 25 A B2 A LR Bl 7 4 075 0, Kk
T 657 Ty M %578 H VR 3 S 65 4 o £ K U 1) = %
A 248 Wk o AN[FI 22 A S A2 e v i Ak 3 1))
EAM MR AN RR T ZE T B E, =5k
BHRJEENT 0~ 100% Z (8], *FI5°8 37.75% . A
REARR MR EANGEREESAE, 4, £A
M 3119 FHOGAL 34 & 35 R I 3 v — A5 15 5 %,

1M sx95 x 5088, sx140 x 5042 K sx141 25 41 & 8 Ak
B FROCREAR . Bah, Ab I 7] S R 2 Y o 4k i £
BRI BA RE LW, REHMHAGERMG 24 h &b
PRI S R B, BN %I AT BE O R 5 g o 4R
i (R AE X 3T B

CRE R 2 MK 3, AFEFAHEGHIIRIEREZE R
W, BHARIEEM 0~41.52% R, H, 3119 x
5412, 3119 x 5042, sx95 x 5042 240 &5 17 85,
BT B AT R L T sx140 x 5412, sx95 x 5088 25
WEFRH A FIRF TR RAEERAN 0. ARZEARMATE
PE ST BB R A R R, WA 3119 Al S
5412 5042 XA B W, LRAFZE T E N 11.85% ~
31.46%; XA 5088 73l 5 sx141. sx95. sx169 % £}
AIEAEIT, ARATRIE 1.26% ~ 32.40% 2 1],
23 ZMERBEERKRTBAERMKEHRIERE
23.1 EAERMITAR FiAnik

AFFETERR T 11 X B A IS H A MR -1
YO R INA AL B, 25 A8 A 383k T A58 Fh 1 LA
KRR, ETHBIERAFHRECN 1961 Bk, Hh =
FEARRERR 1327 bRy A5 IR R 634 BR. XTIXLEEHAE
PGS e N B N S AW NS S 7B L 2
SPE T S R ZE R S RECE T GE, R 4 W]

X3 BRESEAVMELBENEEE=FE

Tab. 3 Triploid breeding of P. tomentosa via high-temperature-induced chromosome doubling of the embryo sac

Pt ke AR ERE ) /h FhFE R R =R 5%
4 268 86 52 60.47

3119 x 5412 12 620 107 88 82.24

24 128 31 26 83.87

12 268 27 16 59.26
3119 x 5042

24 78 14 14 100.00

12 128 26 0 0.00
sx140 x 5042

24 134 13 1 7.69

24 4 0 0 0.00
sx169 x 5088

48 155 2 2 100.00

24 38 6 3 100.00
sx169 x 5042

48 151 10 6 60.00

16 424 70 1 11.11
sx141 x 5088

28 21 4 0 0.00

24 3 0 0 0.00
$x95 x 5088

48 466 61 5 8.20
sx140 x 5412 12 158 0 0 0.00
sx71 x 5412 24 355 48 24 50.00
$x95 x 5042 48 676 152 10 6.58
BCFED 4075 657 248 (37.75)
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Tab. 4 Seedling growth of triploid and diploid populations among different P. tomentosa hybrid combinations

. . = iz
T HE 1t
SFIE /m A5 R EU % P {H/em AR5 R A%
=5k 2.05 25.56 2.03 30.99
3119 x 5042
VTN 2.06 27.23 2.11 34.12
XN 2.17 22.00 2.25 29.56
3119 x 5412 .
REALN 1.83 28.10 1.95 34.68
R REIN 1.88 38.66 2.00 56.56
3-17-39 x 5412 .
YN 1.69 31.88 1.56 35.89
XN 2.54 7.58 2.69 9.82
3-17-39 x 5088
VTN 1.71 35.95 1.55 32.47
XN 1.77 38.9 2.01 55.74
sx71 x 5412 o
REALN 1.00 16.98 1.00 29.50
R REIN 1.50 81.38 1.90 74.14
$x95 x 5088 .
YN 1.45 31.35 1.33 32.60
XN 1.58 31.67 2.01 49.15
$X95 x 5042
VTN 1.23 44.76 1.44 48.73
XN 1.44 20.01 1.89 2527
sx140 x 5042 o
REALN 1.58 38.19 1.58 37.29
RN 1.04 46.35 1.40 4775
sx141 x 5088 .
YN 1.09 36.71 1.28 39.85
sx169 x 5042 XN 1.54 17.58 1.59 13.95
sx169 x 5088 R REIN 1.65 38.80 2.29 42.60
- = 2.09 25.60 2.16 31.60
ol
TR 1.72 37.50 1.80 40.48

WL, NEEAHA LEENEIE KR ER B, =
FEAR AR B A K AR T A4, RN &l & &
FIEAREKBER TERES HAE . =BT
BN 2.09 m, “FEIHAE N 2.16 cm; T AEAAT R R
N 172 m, “FHIHIAE Y 1.80 cm, =A% AR A BB =
FIHb AR 5 3 L 5 s 20 21.5% R 20.0%. #E—5
YRR S J10 W, L& JI3 28 H A (3119 x 5042,
3119 x 5412, 3-17-39 x 54120 E AL, =4 &
YITE 1.88 ~2.17 m 2 Ja], #14% 2.00 ~ 2.25 cm. #if%
PE B A A (3-17-39 x 5088, sx71 x 5412, sx95 x
50887k, Hirp 3-17-39 x 5088 [ = {5k B KN
R, A F 2.54 m, #1143 2.69 cm. [RAC 42304
£ (5x95 x 5042, sx140 x 5042 sx141 x 5088, sx169 x
5042, sx169 x 5088) Bk A KI5 55, =5 A = 21
1.04 ~ 1.65 m 2 [d], #1142 1.40 ~2.29 cm. =& /)
A AH A = AR T AA (10 T 25k v R M A% 0 S e o
Bo & /1 = A5 IR S 2 15% 1 5%, BURES & 11 = 1%
RYE =L 78% F 41%. S5 RFRY, WELA JIEARA
AR = AT A K TR T B

TER— 2 8 R A A P9, AR AR K 22 7
TNV o A8 S REUERCK 2 sx95 x 5088 — A4
(M E CV 81.38%, HifE CV 74.14%), BoniZA A
Ja RO FRE s 2 7 R AN 2 3-17-39 % 5088
ZAERH A (H T CV 7.58%, Hi42 CV 9.82%), i B
HE AR N

TR AL b, R A B & 2 YRGB VEE X
ANTE) 8 28 2H A O AR = A3 AR S A W AT 2R AV
fro BERGR SHFRMY, TGRSR RAME EZ ST
T 3119 x 5412, 3119 x 5042 Al sx71 x 5412 iX 3 4>
ASH A, FWP TR IS 47 R = A0 7 Pl
B A = A5 A P O R A P T 85 1 v A AR 4 )
1A F] 3.00 m 1 3.64 cm, 54 AN 3R 15 1 42350
AR S ACHE AR ME 5 R S 4 44% T 69%, K
B[R] R A8 A B =5 5 RN 22 7 2 35, o o
I RE IR A KA BT 7 P
232 AR Rk RACIER AR R ik

VG120 0 346 3R A3 1B M = A AR S o B L
PERXT IR P R G K e &R, TH TS
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Tab. 5 Primary selected superior triploid germplasms of P. fomentosa with seedling height and ground diameter growth

RME PeF AR HiH/m Hf%/em PeF AR HifHi/m Hf%/em

1 3.56 3.48 19 2.96 4.02
2 2.73 3.50 20 3.14 3.30
3 2.82 3.36 21 3.13 3.65
4 2.81 3.37 22 2.80 3.39
5 2.96 3.44 23 2.84 3.62
6 3.12 3.52 24 2.95 3.25
7 2.98 4.06 25 3.24 3.66
8 2.69 4.07 26 2.82 3.52
9 3.43 4.02 27 3.26 4.29

3119 x 5412
10 2.77 3.46 28 2.82 3.36
11 3.02 3.40 29 2.78 3.83
12 3.74 3.89 30 3.22 4.52
13 3.03 3.33 31 2.92 3.84
14 2.87 3.75 32 3.28 3.38
15 3.22 3.24 33 2.80 3.60
16 2.66 3.86 34 2.74 3.56
17 2.69 3.70 35 2.84 334
18 3.08 3.93 36 3.04 3.61
37 3.14 3.33 42 2.76 3.35
38 291 333 43 3.18 3.95

3119 x 5042 39 3.62 3.36 44 2.67 341
40 2.93 3.50 45 345 3.39
41 2.94 3.44

sx71 x 5412 46 2.74 3.69 47 2.99 5.14

T R AR e FEE 93,00 m, HARSH4{E 43,64 cm.

BEAT AR A K R A R R I, X = AR
WA P o TG R A S 1K 2 HAT) PR 5 I AR
KA. B3R 6 AT &, =R WE R 7 AR o R
()~ 350 8 i A A% 23 00 2.21 m AT 1,71 em, 32
FET 8 BRAE N BE i = 54 S 1 ORI ME, 4>
A 4 56.7% A1 58.3%. ik, FREiAE KL 21 5
WA 5 A R B e i, P HIA F] 2.80 m, Bt IR =
H 2 98.6%: LA 29 S HIEAR 7 Fp i R I 72, P35
N 1.13 m, BEXHRAE 19.9% . HiRAEK L 26 51
SRR R AT, FIEE] 2.36 cm, B R HL L)
118.5%; LA 39 SHIEA = Fh i R I 22, P3N
1.01 cm, BSFIRAK 6.5% . ¢ K IR, KREZE =51k
WIS b S TE M R 5 e AR b, T A AR AR
K308 B 53 BN B 2 7 K, RILH B R 4E
KA 1M 314 334 35, 45 25 = 5RYIE I 7 Rl R
PE 2R 50 IR Bl AR = B AR B — 2R K AR AR A 2
B BN 2 R, R i — e th g2 .

1. 134 18, 204 29, 30. 36. 37 39 & = {ZARWI LA 7
Bl TE M R T A AR S R R AR, A&
KHARIEGS, Rk R P 9 ANtk &
T UL R, A EEIRTE 38 MEKRE. 4iA R
e R IE AW = AR T R (R 6).
33 #
3.1 EABKBFFEENEERLEHIESE
BIF LSRR, ek N A 1A R Ak HE AT e
B BR PR L1 A5 IR v BN 5, {H 20 AER AR AE B R IB 2%
TE VAR A, TR ARG R ARG, BRI T %
RAESEPR B RN o R X — R B, B3
B ) MOMERC TR 4R SE gL AR N5 S . SR
BT MERC T R A 5 K B i FR IR T IR R 93,
TIFAGACH SRR EAT S AW EE, (R, 7R Aff 4031
MERC 7 R B R O T RN 0k . L A
RO, TEM RIS FR4AE T, MW MERERC 7 28 R B it
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Tab. 6 Average seedling height and ground diameter growth of one-year-old clonal lines of preliminarily selected superior
triploid P. tomentosa genotypes

RTHE P REES Hif/m M f/em Tt & Hi f/m A% /em

1 1.52 1.17 19 2.43%* 2.12%%*
2 2.08** 1.66%* 20 1.56 1.04
3 2.27** 1.60** 21 2.80%* 1.72*
4 2.43%* 2.07%* 22 2.37%* 1.88%*
5 2.21%* 1.85%* 23 2.34%* 1.99%**
6 2.13%* 1.79%* 24 2.63%* 2.04%**
7 2.11%* 1.91%** 25 2.14%* 1.62%*
8 2.16%* 1.56%* 26 2.55%* 2.36%*
9 2.40** 1.77%* 27 2.22%* 1.91%**

3119 x 5412
10 2.39%* 1.68%* 28 2.25%* 1.87%*
11 2.63** 2.04%* 29 1.13 1.02
12 2.20% 1.82* 30 1.32 1.16
13 1.38 1.30 31 1.78 1.63%*
14 2.45%* 1.89%* 32 2.33%* 1.83**
15 2.18** 1.87%* 33 1.75 1.59*
16 2.41%* 1.97%* 34 1.82%* 1.77%*
17 1.79* 1.52%* 35 1.74 1.79%**
18 1.50 1.26 36 1.34 1.18
37 1.52 0.97 42 2.21%* 1.46%*
38 2.39%* 1.55%* 43 2.79%* 1.94%*

3119 x 5042 39 1.55 1.01 44 2.61%* 1.85%*
40 2.46%* 1.77%* 45 2.03%* 1.30
41 2.21%* 1.41*

sx71 x 5412 46 2.54%* 2.11%* 47 2.31%* 1.92%*

s WA SR Y (E 02.21 m, AP EIEON 171 em; STEAL R AN S RT B 8231 m, MR PEED91.79 eme = (EARF I AR CH D
i P EIE D141 m, HARFIEN1.08 cm. **FoR ST Z R IR (P <0.01), *RRZER E#E (P<0.05). IR NE LG EIHI38
AR o

T 2 [AIAEAE — 58 BB 3 A DG : M08 KB 2 k%
S I, KA - R 20 P Ak T ek B 23 B 28
ZEA T 22 1), it A B T R AT B A i Y e A
IRE R . SR, BT R Ak A% Sl i — A
BRERIRBNE, Ll 5L I RREEZELESE
Z R, M LA AT REGH M g 3 o R4 2, DL AR At
TG O PRI A SRR FR I A AT RS AR, 7RISR
F AR R I L R 22 AT RERE K . (R,
T AR R R H AR e I KA1 R A R 0 Sl 7
%o AWFFLLE AN 3119 NEHEL 45 & kAR
INE SRR ARAT TR T R A R E R, H T
B K 4 £ A 55 A 2050 Ak B U 1 R 25 2 40 31
. SRR, BB 7 MR T RE0 i AT
TR S, LR R I METE e 56 A (e
H 2R NTE SR Bk R (s AR A,

HA» XK ik 5] 30° ~ 40°. PLZ I SEHAEAE N e i6
755 KA T G A N A5 A 285 4k B 9 ) S ) A
TE5 3119 A [F) Az A IR 55 1 1L 2R gt B o 5% 9050 P B
AHERIE T 15.52% ~ 85.99% W =A5AK1K, TR
68.71%. 5243 EP LT, MR T R AERF I
TR AH OGP Aff 52 G (A I £ B 391 00 F 5 AH L, AR
T 90 KA 7~ e R 0 i A R4 3L R 39 40 331 B R ks e,
AR R T AR T A

T LR U0 B R, SRR T L o R S B
TR = 5405 SRR E, =R EEN
1.32% ~ 58.33%, V-2 12.19%. X W] RE& H T
Ll 7 A I b A W AR B 5 AR B B R
PR S WL AR TE B M A B SR Y, B A%
GER 22 RIROK IR AR FE B ARG s (AN, 9 A%
FAFAEAEZ S, JEMA AL 2 KT R A R B =
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. At BT BEEEEEDY, S8k
ACHH G RAT B A T 5 AR AR D, Iz A [ 2k R A
Xof e il Ak BR AU AS [R], AR5 5 T AR AR I
3. F, 5B —DE XA R AR5 A R JE M
FORATT T A I T, DR S AN 5 5 AR
EME.

32 ETEERENEANEAH=EEFS

PR N v = DU e S S 1 R e
METR 1 Gt AR 013575 RAL B J 4545 S 46 140, 1
FERA IR AL B A FE e B = AR E PR
Bai 55"l i 1L ARG BB M BHR R Y 43 A
7] AR g, TE W] B MR AE B V22 R, AT
A — T E MR RS IR AR AR
Han ZEPOM ik £ 77 ML R AR ZEAT SSR 7 F 45
WA, 59 R RS E HME— AR, [EE
49 NMFRAEKRIA R EARHE . FT
IR B MR B A MERR 3119, 3532, 8212,
I SRS S IR BRI IS T — Kt e =
Rk, A E ARAE KR SR 45 SRR, =55
R BT G548, (BARFE R HEFEZER,
Ut SR ARG BRI = A5k B A B A B2 5 . Bk
BT AR R IAS [F) 4R A8 2 A 1 A Fh = A5 A A P
A AR A KT A2 5, i — PR = E
T 42 v 5 B SR ACHC & 77 (R LG ]

mTEAmEEEZEP), BTy R HEE
AR AR AR MR8l A T AR E,
DL gt AE KG9 (A 2A, K 2B) 2 i), K AE5E
e A8 BN R AR D B 2R Bl R AR, MEDUT R R e AR
KRG b o Rk, AHIE FAN G 3R 153 = A5 1A %L
AT 3 BRI A ARG RETS . SRR
B, 7EFT A AT I 2 S A v, =5 S 5k s
MEREHAKEWFEREEZS: BEABAM=
5 4 11 35 1 v A LA 43 50 D 2.09 m AT 2.16 cm,
BT AR T AEARM 172 m AT 1.80 cm, H0E >
AN 21.5% F1 20.0%

ANFEEL G A B = A5 R AN A A 2 b 5 AT
WAEKEIMFEREZESR, B4 L, GicEs IHE
(411 3119 x 5042, 3119 x 5412 Al 3-17-39 x 5412)f]
TR = AR S AR A K BT R
G A, B R 2EE%. HA, 3119 x 5412 A
1) = A A Ja AR I B 9 98t T35 1 v AR AR 43 31

N 2.17m A1 2.25 cm. AHELZ R, Bo& J1P &) 3-17-

39 x 5088 HATEHS 7 AR R ILEL S, TReE H =

RS E R D SRR ZE A K.

3.3 EAG=FEERRRMHRERE
SRR IR BEAH L, e 5 R Fofr r st £ S5 44 A AL R

ARSI 2 R SR A R 1, B, BT
BPPEE A [R1GE BE 1H E PO MROK 8 4% 2R 4%
VP U200 i A A% S5 A6 AN [ AR I SR AR A AL,
AT DASRAS 108 4% 38 25 50 9 98 HA I b, (H 7 BEE i X
SR B0 R R AT () A A2 b PO P I AR S X . AR
WFRIRR B AM R A ERE, TREKRIE
H RS A SR A I RIE T B AV UK X 5
PG AL X, M FARAE KR IR 2 (1 2 28 SR A
AR T B AL AR, S0 BEARSKIE T
EAMRILTIEX .

TEAT TR 47 Pk =5 AR SR, 46K
ZHORVE T L& JIH A 3119 x 5042 A1 3119 x
5412, H o 3119 x 5412 4 & 51 ik 8% £ (36 #K),
3119 x 5042 4HE3K1T 9 ¥k KAC & S1H AN sxT71 %
5412 3R1F 2 HR =R MR . SBLA ST 3-17-
39 x 5412 HA ARG AR A, 7T REE L =k
Ja AREE D FEM R Z A 08 X =AYk
SRR AT R R — AT A KR
SHT R, o 38 AN =R TG REM A EUE L
PR B KM, 19 MM REKKRI S
e 2 AR, A R DR AT R AR R RN 2R 2
JER PR AR 15 2 A DA R Tl A 5 RT3 A 2 AR 1)
TSR K. EEMNBRAKBIR) 9 MR
JG, TR 38 N AR A, ST v e A
MR 509 2.31 m A1 1.79 em, ¥ &3 & T AR =
R, S8 737 63.8% F1 65.7%.

25 b, AHIEFT L 2R e M L7 3 P R
M o 0 R e 1R B MR ARG LU R SRR, AHE 11
AT = B 77 Bl 0 S DA AR A I 2458
A, 10 RO HR A B ED A 30 50 fO 3R L, TR s
755 B W R RV B G B A4 0 3% R R 7, 3%
RAFAFD = A5AK 1 765 Bk, Horb KA B g i £%
KR AR 1517 ik, R Gy A N A5 Sk U = A5 44
248 F s HE M 2] 3% A 06 A [F) S5 A2 A 1) = %
PRI A KRBT T W€ /b, FZM 2 A
Rl & JISEARE A L T 38 ARRILR 1 =
AR TR . WA RN BRI =55 E
PP At T VR R H A0 B 5 S Ah o

4 % P

AW FLEN R B A MERC T e AN £ Rk B
I SR HE I, LR CRACHEC £ F1 5 WA 5 (], 7E3% T
S & S A SR A A A AR L, JF e T i i
SPHERC T CRINE R, LK = AR A0 57 o ik
BT, R EELSRWT .

COEESL T 2T HEAE P U A RRAE I K98 7 B
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Wk B REREFIAA 2R, B ORETE PP B AR A H 28 B /)

e WP Ak d by e ok 20t By Xk A

30° ~ 400}, KA 7 RRAH 32 FAL TR 4R 1,

AR R A7 e o A T 3% 1 5% B 4 4R 45 o T R 2

G RN G R B AR 5 24 h T fS .
(A FIZE A & BEf8 12 35 52 ) = A 4 5 A

WIAERKRIL, mlca IHE =R A RIS E oW

B, H R AR 2 A P AR A IR R 15% A

5%, BURHL G J15E4) 78% A1 41%.
GEEWILE S EE, N2 MEiE IR ARS

3L 3R 38 AN AE TR IR B = A5 AR AL 7 A

JoE, JHCSF P53k v b AR AR AR Dy xR ) = A 4

PIHIAR B ME 5 3§25 63.8% 1 65.7%

AT T4 RO T A RS T e A0 £ A 300 4

RS HEFE S sk = A5 A 5 R A 1 BRI AR S, [RI

ML RSRAH A W b = A5 AR R A B iR it 1 2

FORHER . ARRTTRE— B I AL R = R B A% A2

SENE Totk BRI b DX S A A, PO PR AR

AP N S

BUf SAEREIFmIEMG AL EE T AR, B0, BRET

RFP, ORI 10 RTTRLR T, R A k28 e e R T

RASFIEIAR, T2 R Rk RIEH, MRS, #E AL E . L

R 5 L P A P 5 B PR SRy AR oy o8 P A el 0 RN B

AR IR T TR 3 3R AR S By, 8 b — S LA O R At
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