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Fertility of different interspecific hybrid types of pines
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Central South Fast-growing Timber Breeding of State Forestry and Grassland Administration, Nanning 530002, China )

Abstract: The aim of this study was to explore the fertility of interspecific hybridization of different pines, to provide
basis for parents selection of interspecific hybrid breeding of pines, and to accumulate materials for the study of heterosis
of pines. In this study, average number of seed production, average weight of seed production, 100-seed weight,
germination rate and seedling rate of the progenies of nine interspecific hybrid types of pine trees were analyzed by 92

interspecific hybrid combinations and 20 half-sib controls using randomized block design. The performance of the
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progenies in cone, seed and seedling stage was analyzed comprehensively, and comprehensive evaluation of the fertility
of cross types of different pine species was done by using the fuzzy mathematical membership function. The results were
as follows: The three hybrid types of Pinus caribaeaxP. elliottii( CxXE) , P. elliottiixP. caribaea( EXC) and P. elliottiix
P. taeda( EXT) were better than or close to half-sib controls, and P. massonianaXP. elliottii( MXE) , P. massonianaX
P. taeda(MXT) , P. massonianaxP. caribaea( MXC) , P. taedaXP. caribaea(TXC) , P. taedaxP. massoniana( TXM)
and P. taedaxP. elliottii( TXE) were much lower than those of half-sib controls. According to the five fertility indexes,
the overall performance of hybridization in the subgroup was better than that of intersubgroup hybridization, and that of
the three hybrids of P. elliottii and P. caribaea as female parent was better than that of the other six hybrids of P.
massoniana and P. taeda as female parent. In addition to P. taedaxP. elliowtii( TXE) , the living hybrid offspring were
obtained in all the nine hybrids, especially the living hybrid offspring of P. massoniana and three kinds of foreign pines
were obtained for the first time in relevant studies. It is of great significance to the study of interspecific hybridization
breeding of pine trees.

Key words: hybrid pine, fruit and seed phenotypic traits, fertility, interspecific hybridization, comprehensive appraisal
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PR BTGE |7 B e R E M i A A, 2 S8 Y
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1985) ; INEHELAR ( P. caribaea) B A A KA & W P
SRR AL 2 T I PR R T 4 B L DX bR Ak
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Pl AR AT ATXS F Rl H AR 09 A B i 2, b
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{E ( Cheng et al. ,2011)
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Table 1 92 mating combinations in experiment
G SERALE (HxR)
Mating type Mating combination (femalexmale)
I AN JCHEARL M55x303E M85x308E TM66x311E TM49x302E TM51x311E
Pinus massonianaxP. taeda TM20%302E TM49x311E TM18x302E TM44x311E TM127x302E
TM103x302E
PASEL/A ) =Y /N 303Ex824D 303Ex007B 303Ex210D 65Ex824D 65Ex007B
P. taedaxP. massoniana 305EX210D
1T HIAA X JCHE AL S14x307E S14x308FE S5x303E S5x304E S5%308E
P elliottiixP. tacda S10x65E S10x68E SI8x307E S18x308E SI3x307E
S13%x308E S6x303E S6x304E S6x308E S12x65E
S12x68E S8x303E S8x304E S8x308FE S2x307E
SI15%65E S15x68E S10x303E S10x304E S10x308E
S16X65E S16x68E
DS LSS IE/N 304ExS2 304ExS9 310ExS17 310Ex369E 303ExS2
P. taedaxP. elliottii 303EXS9 304EXS]T
T bR > LA S14x340E S14x792E S6xII-51 S6x1V-27 S10x700E
P elliottiixP. caribaca S10xHH3-25E S10x790E S10x791E S5%357E S13x340E
S13x792E S4x11-30 S4x1-17 S6x357E S18x340E
S18x792E S8x357E S2x340E S2x792E S10x357E
T AR < A 11-51%S6 IV-27xS6 I1-30xS4 I-17xS4 11-52xS4
P. caribaeaxP. elliottii
A <R H AL M59xS11 M59x788E TM14xS16 TM127xS16 TM103%S16
P. massonianaXP. elliottii
TM74xS16 TM41xS16
Ih A < i) LA M59%340E TM70x348E TM29x348E TM74x348E TM48x348E
P. massonianaXP. caribaea
KHERA I A 304EX346E 303Ex346E 306Ex346E 65Ex346F
P. taedaxP. caribaea
*x 2 R HHE X R
Table 2 Half-sib controls in experiment
ﬁaz?nj;:ie 45 Number
L EHR P. massoniana TM44 TM49 TM51 TM55 TM66
TRHIAR P. elliottii S6 S8 S10 S12 S14
S LEAS P. caribaea 340E 357E 790E 791E 792E
KIEHS P. taeda 303E 304F 305E 306E 310E

S, G E R E S AE,

1.2.2 F &K% 2018 4F 10 H7E) PO % AR X
AN TARBARMEZ H.0 (22°55 N, 108°20" E) #%
P HRTE 0.6 m, Z0RFEF, 598 20 em, 575 /22
AN PR B, BT A 7RG & F T8
Tk, N2 A BEALEL 100 A0 Fh -, F A 4 YK (400

KL) , Z IR 4 A5 A Bl 14k IR BEHL X 41 A9 J7
(BN FERR AR LSO oy 32 SR A 3 T
VPR AR AR R S, DROK G T O S ORI, T AT
FARB & M EFAK 3 em e, B2 TSR
WELIFGETT K 28 3 B8 v e AR SR BT R OK T A 0
JaE % B AR/ DX B R I B R T B U %
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FEx100,
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KR (BUA L ,2001) 5 B R0 SRR LAZE G Hb
PRI AN [ b A o 1] ) 2% 22 27 FRPE DA e o oh Bt 5%
(GREPREE=gri AN
1.2.4 it 47k JH Excel 2007 #4435 5
FTAb B ] SPSS 23.0 34 ) GLM 455 B3 A [m] 46
(i) 55 o [ 2% 52 28 AU A OC 7 1 4 A Blis U6 AT O 22 4
B, 1 LSD 4 2 5 LU 85 3 B AN [] 41 1] 5 Fof ] 7K -
ZHSENBEERNERREE, Uy, =utT+
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Table 3 Mean and variation amplitude of each fertility indicator of different subgroup hybrid types
S FR S - 1478 i o — - e o —
Bl B Gl FRELAN RERSAE RERS A
R AR i 5 AF i 100-seed G P Seedli
S Average number of Average weight of seed el ermination e g
Fih 725 . .e < weight (SW) rate (GR) rate (SR)
. seed production ( ANSP) production ( AWSP) . . .
Type of seed . . and amplitude and amplitude and amplitude
and amplitude and amplitude R . -
- e of variation of variation of variation
of variation of variation (g) (%) (%)
(KL/A) (g-kg") £ 0 ’
A 4 Group A 2.5(0~11.8) 2.66(0~29.05) 1.45(0.45~5.78) 4.85(0~49.33) 3.80(0~40.91)
B #1 Group B 22.72(0~103.4) 14.6(0~71.93) 2.12(0.94~4.03) 8.07(0~89.33) 14.7(0~87.2)
%4 FRTARTEDTESH
Table 4 Analysis of variance of different subgroup hybrid types
(ERVNEE AN H{H vkl Fl ¥ fE P PE
Trait index Mean Sum of squares df Mean square P value
ANSP 20.13 12 670.08 1 12 670.08 30.11 0.000
AWSP 14.11 4 988.30 1 4 988.30 28.25 0.000
SW 2.29 42.66 1 42.66 58.13 0.000
GR 0.17 1.67 1 1.67 37.07 0.000
SR 0.14 0.38 1 0.38 11.17 0.001

HABFA R B ] 22 52 F40H  EXT (ExC 5 TXE B A
KB R T 2.00 g, TXC MxC 5 CxE R,
RS EAE 1.00~2.00 g Z[8] , MXT ) 0L
SEEEALN 0.84 g AT RESR K Ry 2% 28 AN 20 R M 45
JAH ,MxC EXT . ExC 5 TxM f FE BTSN
FF R RN 2E AR K 7 1 A R S A
Ko MxC 5 EXT Hi4> 51| 4 38 2 G F- 34 BR R 7 Filb
B TR AL 7 R i 5 R E Y B R (A K T A
72 [ %o B3 A4 8 s A e KA, T PR AT R 2 b
[i1] 2y el L 3 AE o S B B AR 00 20 R B

FEFTA Rl ] 28 22 2 R CxE FlF 19 °F- 3 &
R, 1K 38.99% ;¥ k R R KA JE TXE,
14 NI G B3 K 232 0 0, 322 s A ]
RE S KR ERE AR 5 18 M b 52 K6 5 2 Rl B K
E NIRRT = N S R o F E AR o = i N 2
HEATA R A, U IR R FL R B AN IE T s
WEFRY R =, EmES L EENEREE,
T H A JLRMAA i [R] 2 22 20 At EXC L EXT BYF
YR 2R N 28.71% 15.39% ,MxE MxT MxC Tx
C.TxM %432 AR P 3 & 2F 1/ T10.00%
CxE 7 1YV X i i e e w35 33.32% ; e flR Y
J& TXE, 2238 TP B 30 0, EXC EXT #Y-F-

PR HN 19.78% 14.17% ; MXE MxT MxC  Tx
C.TxM H-F- B i i /N T 10.00% . X 5 AT
P2 2 AR R AR KA — B, ExT . ExC 5§
CxT A28 32 241 & R 2 3 5 U 5 0 B R AE W
S KT O 2 [ i Xt 6 8 A ) B KA, IR AT
B AN B 2 AL e J sC A BT A B A0 R B,

kX I A, CXE 5 ExC 2238 TAUAY
SRR AR P B R R R O T A e
KA M TXM 28 28 TR F B R E AL T 5 i
A M AT IR (K 6) o X T RE S AL HAE 2%
LA RAERKSRPRILRA, K FEMFA R
R G R T AR A 252 0, TEAR
[Fi) o i) 2 52 2 A8 2 [i) , %of 2% 28 1 AXOF- 24 BR SR 7= b
B SEERIE AR A RE R ARG A RS
TE Y bR BEAT O 22 T AR B 2 R (R
7) , 3% B E] 2% 22 B R R A 1 AR S — Fh T HE
B, R AS [R] A A4 B 8] e 58 v] B PE XS T 24 A8
AR v 8 SR AS R 2 52 P A VA R R IR
WEL

FEAIR I BT A R 22 Ae A vh AR 5 W 1R
T, LAY Ho b 550 8 Fe A SRy REAC I 3 Fl 445 4
B BRI ERACE I AR T 5 R 5 KAER H
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Table 5 Mean and variation amplitude of each indicator of different interspecific hybrid types

e
Hybridization type

TFHER
P 25

ANSP and amplitude

of variation

TH BRI

il 525

AWSP and amplitude

of variation

FRL 5 AR IR

SW and amplitude

of variation

A A
GR and amplitude
of variation

B 5 AR IR
SR and amplitude
of variation

(*j//l\> (g'kg") (g) (%) (%)
R < SRS 2.5 2.53 0.72 8.86 3.73
P. massonianaxP. taeda (0~11.8)¢ (0~14.29)¢ (0.45~1.13) ¢ (0~46.86)c (0~37.66)c
KAERSX B R AR 1.4 3.39 1.86 6.48 2.04
P. taedaxP. massoniana (0~7.8)¢ (0~29.05)c¢ (1.46~2.87)b (0~24.33)c (0~18.37)c
T b FA X JCHE AR 21.6 15.41 2.60 22.86 14.17
P. elliottiixP. taeda (2.0~78.5)b (2.14~71.93) ¢ (1.29~4.03)a (1~77.67)b (0~65.70) ab
JCHEAR T A 1.0 1.37 2.07 0Oc 0Oc
P. taedaxP. elliottii (0~4.3)¢ (0.99~6.02)c (1.67~2.16)b
T HBAR > o 85 LG A 30.2 19.97 2.55 23.82 19.78
P. elliottitxP. caribaea (1.0~103.4)b (0.44~53.89)¢ (1.04~3.70)a (11.00~78.67)b (0~70.90) ab
Ty LU AR > P S AR 59.7 34.29 1.24 41.95 33.32
P. caribaeaxP. elliottii (31.9~78.5)a (24.81~45.30)a (0.94~1.52)¢ (10.00~89.33)a (0~87.20)a
RN <R A 4.4 2.95 0.67 7.86 2.6
P. massonianaXP. elliottii (1.2~11.6)¢ (0.38~5.15) ¢ (0.58~0.91)a (0~20.99)c (0~14.93)c
LR AN I LE A 1.5 2.12 2.26 12.71 6.82
P. massonianaxP. caribaea (0~4.8)c¢ (0~7.92)c (0.50~5.78) ¢ (0~49.33)c (0~40.91) be
PSEL/S I ITARN 1.1 1.95 1.95 7.72 6.25
P. taedaxP. caribaea (0.3~2.0)¢ (0~6.06)c (1.69~2.23)b (0~29.00)c (0~25.00) be
. Rl =B R S TR R 2 7 B3 (P<0.05)
Note; Different letters within the same column mean the significance ( P<0. 05).
6 FEMMNBAFTUHERFEHESTREE
Table 6 Mean and variation amplitude of each fertile indicator in half-sib controls
SRR ?i@ﬂ?mf‘f R 5 AR IR R R GARR BT 5 AR IR
e 5 2 I if e 15 728 M SW and GR and SR and
S ijtc - ANSP and amplitude AWSP and amplitude amplitude of amplitude of amplitude of
eed type of variation of variation variation variation variation
€700 (g-kg") (g) (%) (%)
LR =YV 50.8 32.23 0.97 54.05 47.80
P. massoniana (24.6~72.1) (25.18~46.14) (0.76~1.15) (20.00~82.00) (16.90~70.90)
T LA 84.8 56.56 2.90 50.00 45.10
P. elliottii (76.0~96.8) (52.11~63.74) (2.33~3.26) (41.00~57.00) (36.70~50.20)
PIE RS 29.1 14.53 2.18 50.42 45.20
P. caribaea (21.7~38.7) (11.03~18.50) (1.92~2.52) (41.00~64.00) (36.50~57.00)
KA 22.1 35.67 2.66 24.25 18.10
P. taeda (18.8~25.4) (33.84~37.49) (2.57~2.78) (20.00~27.00) (17.40~18.80)

BEACK) 6 Rl 4R s 41 A, 3 1 B 76 #8 B f [7] 2% 52
H EARFIOR ], SEAREL A AR K20, 2458 F
FRAEERALI I 10 0 A4 K Rt AF e AR K 22
5o ARRIFAR FEAT R0 R 438, B MR 38 A5 19 28 5 iR
JIE e K — 2 R b DA AR MR A B0 0 5
WA Ze ey, 285 536 al X ek R i
TR EXT EXC 5 CxE B4 4 76 Fp I 5 1 146
R —E B AR AL Mx C Y7 R 72 e R

e AR 3 G2 [ M R, 156 Mx G 2228 FAR
HAS I 2L A R TR b R 2 R 3

XN ERAR RN ) 2452 5 A PEAR bR EA TAH DG
b AR LR 8, B b AR R 282 5 T
EARZ IAIAF AR LA DG P B BRCOR 7= A5 - 1
BRI B 3 IE A G, 5 A 2 R 3K IR
FHOG SR BOR )™ Bl i 55 2 2 3R A R I A7 A I
ARG ; e 23 5 O AP 3 IE ARG
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Table 7  Analysis of variance of different types of interspecific hybridization

PEARFE s I F1 2 7t . Pt
Trait index Mean Sun of squares af Mean square P value
ANSP 20.13 25 197.99 8 3 149.75 10.32 0.000
AWSP 14.11 9519.54 8 1189.94 8.69 0.000
SW 2.29 95.43 8 11.93 21.59 0.000
GR 0.17 4.21 8 0.53 13.55 0.000
SR 0.14 0.83 8 0.10 3.26 0.003

®8 ARMHFHERLZAEHIEREXRY

Table 8 Correlation coefficient of fertility index in interspecific hybridization of different pine trees

Eaﬁff(fi ANSP AWSP SW GR SR
ANSP 1
AWSP 0.895 s 1
SW 0.264 = 0.399 s 1
GR 0.504 s 0.535 =3 0.345 s 1
SR 0.485 3 0.533 = 0.374 s 0.968 s 1

. o Fl s A28 P AE 0.05 F10.01 KF FERASGH¥E X,

Note: * and ##* mean that P is statistically significant at the 0.05 level and 0.01 level.

2.3 AEIARFHE T KB EEESITN R RS N M AR 5 KRR AL R JE — A I 4H

Xt 9 FPAS[RIFA B Fif ] Zu 2SRRI UEA T Rl B 2R & (Australes) , S BANE 55— W4 ( Pinus) , F 1A \E
VRO R 9, Mk 9 WA, 9 PRI RRIAI . AHNBIMEGOC R ET . IREFS (2011) FIHH 5
SRR FER IR B IKYCH CXE EXC EXT TXC,  XJ SSR 514K 41 >Fh ) 22 A5 M AL, A Y
TXE MXE MxC MxT TxM, WLHNASCHEERA 10 DIBHESGFOES CR SE5 P45 R A A
AR T AL R 4258 WA S LA I REAR G 3 — B0, ARG 9 Fh e s 2 43 i 41 [F] 42 58 5
FhZ G BRI EAACFI BT HEM S K WA N3, 455 & W H N 22358 FARTEBR SR 1 |

HERA R EEAR I 6 FheAcai & TRl 5 11 o A 3 B 80 T 0 40 IR 2 5
DI 3 A 7] 3% 2 5 2 M9 028 50T 3 3 B 0 3% AR L A

3 itk I3 2B B 2 58 T AN TE BRI R ) S ) 3
AW B i IR F B

3.1 AR E 2% & S ZR AR T I ik 19 07 0 5 HG B S 1 5 M1 R

Pl ] 2 S W50 o B R A A E AR B R A 2SS i AR 0 32 SRR DA Rl g R GRS
GE B B AT AR B AT B AR SR SR RS BROR I RIS B 3 A B BER B Y A
ARFEH BT, 9 BRI BR TXE 4,  BRREAEEE S, WA RMRRFE S TF
WG T HAEE IR AL USRS 3 TRIE b A SAE  Mr, DF 9 R B 5 T TR 4R b
il S Y 28 32 TARAE R 2R A OGS R R 3Rk ZMIEIAF e A Sk o ASHF 50 405 2R 3 WAL A 7ol ]
T, 0L AT Bl B 2 AL R 2 S PARECR I AU S ) 3 AN BE R R
o ML IR S ARG LT RRE A BRI ORI E 2% S8 Bh Y U, 2% SR
O3, AE Price et al. (1998) $E i AUAR & WA A 7028 Ui e — 20 RO M F A (9 42 25155 D0 MR RT 1R O
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Table 9 Membership function values of various indexes in interspecific hybrid fertility of different pine trees

e SKJE PR EUE
Firr e ANSP AWSP SW GR SR Membership
Seed type .

function value
A< KRR 0.232 0.193 0.403 0.113 0.108 0.210
P. massonianaXP. taeda
KBRS < T AR 0.179 0.175 0.340 0.167 0.167 0.206
P. taedaxXP. massoniana
T M AA x KRR 0.371 0.330 0.452 0.318 0.334 0.361
P. elliottiixP. taeda
KIBRS IR AR 0.498 0.469 0.526 0.000 0.000 0.299
P. taedaxP. elliottii
DB R > 8y LU AR 0.320 0.384 0.529 0.295 0.294 0.365
P. elliottiiXP. caribaea
I AR > H A 0.596 0.463 0.522 0.359 0.336 0.455
P. caribaeaXP. elliottii
L) E Y VN SIT R /N 0.366 0.239 0.479 0.205 0.199 0.298
P. massonianaXP. elliottii
I AR i LA 0.370 0.321 0.313 0.200 0.200 0.281
P. massonianaXP. caribaea
CHE R i 8y LA 0.423 0.321 0.486 0.250 0.250 0.346

P. taedaxP. caribaea

PR, A B 1) S AR B T 2 1 A7 P A 2% 28 1 FPE 5
ORI MRS E M 5 RO,
ANTEI RS Fh (8] 22 22 B RIS A4 sc L L BEAR D
AMKBIEFR, EAKLE WA 5 ) L
REEAH) 3 Fh S A, HF R IR AKCE
BT HRERNSG KIER AR 6 Fi 283 H 4,
PHAE T 22 28 T AR ER R 7= Bl 00 (O 73R SR 7 Fob
i SRR EROR AR Rl R (A RLE) (K
RO RS B PR R B A R R X 2
SCRAFP G AL P A MR HE A AR 5 L
PAREHEAT B ] 22 22, 7= R B i 4D BRI,
RN, TRIEAS R A (] 24 52 B MR 9 R 2%
AR 39 T R AL AR I, 2 O G b i e 2% S8 P 4 ) 3 A
F14) L 3500 ] A (9 R IS5, 1999)
32 wMAEMRMMEAZEESRNEERE
PRI AN [FIRS R Fofr 1) 2% 22 25 0 1) ] B M2 3 4%
TERC 2% 38 5% A 19 F1 22 [ 2, 5 A AR ol P 2 58 45 52
FHEG , AAER B e A 4 31 5 S it , 1931 2% 22 AR
AR LT WA B ] 34 58 B AT BB A7 AE — L [n] 3,
HR YR PR o 1] 2% 22 A 2k B2, — FB0KE 2o LR L
AT ARG AN B A A2 K5 T G €0 (A T X B3 4
ZHJE IR E MAE (B F5%,2016)

iR, MXE MxT MxC . TxC . TXE 5 Tx
M 1 2% 28 F AP B3R R 7 P D P B akOR
o AP P B Rl [R] % 52 32 0KG HIpAS 208 I Bl I 2
i e G 0 A 0 X o A 45 i PR3 LY . A S AN SR AN
MR+ KBS 245, RN H A 1T
A BT/ 25 AR KRN A kL AR S iR R AR K
FE O, B MxC AT ExT, A8 Fi (] 2% 28 32 6 il
ANFEFN T BRI Ay A6 W3 W A B i AR by 4 A K B
%, WFFR R, 8 5 24 5C BT AE W A6 By BB Ak 2
Jo K Sk L AR A0 A 2 K AR R BFIR ST, DT TR B —
PO TIC 2% A A ) 45 28 [ 0L, I Ny B T R R
) SR 2% ¢ & B 3 A O, 77 AR X — I Y it IR
WAL HLE R R 2 4%, H T WA i (X4 05 55
2004) , IEFIE T, B S8 E A RORS ),
AR R T 08 F2 W) o 5 Ak P s ) R I T4
FELH U B A MO AE T2, SR T 7F 32 2% 4% A8 T i 73X
A RCORB (B, 2013) o T2 2438 AN SR Ak
HEMEIEEAC R EH IR EAS
YUHL R A N R S AR 2 TR B R Y 45
(Pollegioni et al.,2013) [l ¥ 4 (& {4 f) 1E 6 Ik 2%
AT M I B BE R, TR SR A28 T, RO G £ A
FlE B HEMEC TR OC R Y 22 F AT e T B
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41 %

ORI T o, EA TG A A FRE i it
R I HLAE B 48 B 5T b A A 8L ff 44 J5 200 e
WO AN A AR R AR SR, R BB,
ZAE R EARRR S e N, RS S g
AT o3k B e € A 93 U G B 5 (B ) PH, 2003) . 3%
ARG AR 27 2 05 1Y o Sad #0555
e ER R I A A SRS R B R —
FAR B KPR ISR (Wang et al.,
2009) . BUE YA RTE SZ 0 10 20 9 45 A A%
Bl T 25 22 S B R M) WS e 0 R 32 K5 I vl BE A &5
B b T HEF £ 2k 37 43 24 IV LA M e U
i a AR IR (25 = 55 ,2005) , X AP O T 7 4R
(2 28 F A0 B % T ok HOBUGE AN [A] 19 2 €4 1k
Y, FEDE Y S rh g o R T 5 0 R X A
A EFERSSEAT,

K 2f R R AR R T R R) 24 58 2
JE ARG E BT e, Bl MXE MxT, TXE
5 TxM, o 2 TXE, fFEHITImEn, hTa
Z BN A AL ) T T, A6 P BB A — R
Gl FE R AR A AR — S AN I R R BHLAS HLOE
WNAERKER, FERIAZHEA TS WIHA K
R L R (NS AR R N NS
FHAFM R FHOX — WL FEZ N (Chen et
al.,2008) . WA W EINK, IICE: IEH & F 1Y R
KR B2 2% B 1Y) 55 8 38 A i R R IR 2L % 2
TRBEZN MG T ., &4 05 A R,
ZRAPIRTE K B o AR v ik = e 0T A AL 2R ) T
BB 1 AR v R Sl g R B 1 R 2 R B
JRFET (X F 4 ,2016)

i) 2 22 76 Mol b B TR Kk, Toie
MR, B EZ IR TR 20 R 5,
XAAEAATTE B TR R A58 H R L R T AT
S, B, PP Ze s B AALE S5O 7. BEE
PARA W H A B A Wy A J 5 56 T B 9 AS G
A BB ] 2 58 7 bR % S BE R R A Bh A
JEANHT T AR IR LS, T & A s A
SR L DR A FE 52 2%, ) 2% 22 1 35t A% HIL L E R
WA A, BRITAAR B ] 2 52 5 B v & A B BE Y
KA, 4258 FARBE AR R BOGE R 2258 R 3, X
AN Tk g B AL T BR ], TR — 2B Y

LR PP T[] 2% 52 5 2F [] R0 iR A7 34 Bk
PR YRR R A R E R 2R 5
WK 5 WAl FPEFEAR, CxE EXC 5 EXT 3 Fh 2458
RAE MR T sl Bz [ f ) i, & e dr
MXE MxT MxC TxC . TXE 5 TxM 4258 KA EH
PRI TR I, RIMEIREHEEAR
B WAHNZAE ME R R I B0 T I 41 (1)
=28 s WA 55y FU A R BEAS Y 3 R e sg LA
AR ISAIKOE B T 5 A 5 KM R R B
AKE)TIAN 6 P22 H A, 9 Fh s AR TXE
Gh AR T AT A TR, L S B
5 3 M S B 2 58 FATE A B 5E b 1 kR
A5, KRR B (0] 4% 22 B Fh i — 20 i oY 2L AT E
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