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FEE DL 3 R R HERE M24 \M49 M68 kAR 5l LA vp 4 ;¢ 21077  H AR SR AT R BRIpH RACA SR
FAFER B 2222 =2, 4 T 3 MUK I F 4438 73 B RHOR (A48 43 308 366,233 .197) . RAIFI MR EE )7
G (SSR) bRic A, WX 3 AN 4r B BHAR AT 2RI, 25 R, KU M24 x ¢ 2157 A S BEACR AR R 1 2
BT m, 19 % SSR 5L E) 27 2O 8, FEA MR FE B 0. 707 05 FIUL, BB T %47 B BEAR AR
SRR s AL R A AR R, AR IERE IR SSR ARICE AN R P REHLIM Y 195 Bk AR AR
T IR, S5 R AR 19 XF SSR SITEMEERHA A 15 SHHA 2854, Kb 13 35147 P <0.01 KF /55
o AR AR B L, 7 2 AR IC BB 86. 7% 5 M /AT T aX 195 MEFARARM T & AR M AR AR Bt
K B AE 6 M RBMIR, 45 R IR IX 6 A FAPRRAEVE BB A b AR S B B AU 1 A8 5 RBOY T
15% o 45 LIk, RUFE M24 x  219% F 40 B AR TS GV ottt PHst % % B B RS i VR R

KR A SSR; VERIRHA; i f& 3%
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We established three large F, segregation populations of tree peony ( Paeonia Sect. Moutan) through
controlled hybridization, using three seeding individuals of P. ostti ‘ Fengdan’ as female parents, labeled
as M24, M49 and M68, and using P. X suffruticosa Zhongyuan Group ‘Honggiao’, P. X suffruticosa
Japan Group ‘ Huawang’ and ‘Hei Longjin’ as male parents, correspondingly. The number of progeny
of the three populations is 366, 233 and 197, respectively. We detected the levels of polymorphism
between parents of the three segregation populations by employing 19 pairs of simple sequence repeat
(SSR) primers. The results showed that, 19 pairs of SSR primers could produce the most informative
polymorphism loci of 27 between the ‘Fengdan’ M24 and ‘ Honggiao’ among the parents of three
segregation populations. The genetic distance between ‘Fengdan’ M24 and ‘ Honggiao’ was 0.707 0,
the farthest among the parents of three segregation populations. Therefore, the segregation population of
‘Fengdan’ M24 x ‘Hongqiao’ was selected for the construction of genetic linkage map in tree peony.
On this basis, segregations of genotype in randomly selected 195 progeny from mapping population were
investigated using SSR marker. Of 19 pairs of SSR primers, 15 pairs showed the polymorphisms in
mapping population, and 13 pairs (86.7% ) of them segregated in an expected Mendelian ratio ( P <
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0.01). Furthermore, hereditary variations in plant height, ground diameter, current year branch length,

compound leaf length, compound leaf width, and petiole length of those 195 progeny were measured and

analyzed. The results indicated that the differences of the 6 phenotypic traits of mapping population were

significant, and their variation coefficients were all greater than 15% . All above lead to the conclusion

that segregation population of ‘ Fengdan’ M24 x ‘Honggiao’ was optimal for the construction of genetic

linkage map in tree peony.

Key words Paeonia Sect. Moutan; SSR; mapping population; genetic linkage map

%t ( Paconia Sect. Moutan ) & ~j 2§ F}
( Paeoniaceae ) A] 24 J& ( Paeonia ) f2 4, Ho AL KA f
AL, B e 2 £ EA R R
HE IR AR 2 — PR R Py s AR H
BFED TSI 2 A B R DL SR TS AS ik
B SRR AR B BT 20 W 17 A
WRE R RGN BRI, B AT E NSNS TR
DIMEGE s B MO 2, A & Fh H AR A B | 3
K RCRARAE R E, & T R A PR A P
M7 K. 43 T ki ic # Bh 2% $8 ( Marker-assistant
selection, MAS) A, 1] 45 %42 & & Fh T AE 19 % 1)
PEFITE R b AR 0 e 205, A7 Bh T 46 B R R
A X TR A R A P g b
FETE R A RGER AR
il 3 1 PR A A A s 303 A TR 1) G
B O TF R B MR AL A (Quantitative trait loci,
QTL) RENLMFFE A A $2 , & St MAS (1 2k Ak, FHAE
AIVEIRTRE A SORBF AR AR Z 35 e UK, &
B B LY R AR KA ED . HPHE
ZAEE ARAAEY) , BA LA & IS B SSAR
B D SRR 5 R 2B — AR
il — A BAR VR R BE R HAl, 4L HY
FACE TS, Z LIS s i Fp oy B Y i 7EAE
PRI 2% |35t 47% 141 35 4 A 45 5 T AR A 58 7 R L i
I8 5 PR 48— G 3l a1 TR AR X 4P h Y

BEEEMIIFAAEEE L,

AR T2 H AR S — I A A A )
AL P B A R, 2 T AR KM R
PR SE E R T AR BRI iR T AL
i RPE VR R 2SS REAS R U PR A Rl 2077 O H
AR LT B R Ie R AR N 2RSS AAR R
PE BB 25207 3, H 8 T 3 AR AR 2RSS F, o3
BEREAR, FEBCIERN b, R SSR Jr FARiCEAR, X
PIriil 46 B4 3 A S AL B SR AR HEAT Z2 25 PEAG N 12
H—2RA DNA 228 0EEs , /B Ptk 22 S8R
AR 73 B AR, M Dby Ay sl A gt 3 T 5 ) A7 PRT R
A R IAE B AR AT 1 32k DR TR AG ) 1 3 % 5
GrHT o AR ) ) 95 o D 2 — 20 b st
P T | ZRAT i P i B el PR A R
AROLEL, TERALT T T hm il B e £ 2 L

1 k5T

1.1 Rk

A28 BEA Sy RPE i BEE (P, ostti Fengdan
Group) 1 3 BREHUARMIAY  RFT MR, 233 95
CRUE M24 KU M49 | KU M68 5 A4 B ALAR Gy
SR v s A P B EE (P, X suffruticosa Zhongyuan
Group) ) ZLF% " H AR PHFREE (P, x suffruticosa
Japan Group) i {61 Fl BIEHER (£ 1), Ak
B RRHAR BT BH E P

F1 HARTEANEFREFZRIMEK

Tab.1 Main phenotypic traits of the selected peony hybrid parents
7R Parent #F% Name FARIEIR Phenotypic trait
‘R M24 R M49 | KU M68 " .
BEA =07 = N o8 S O S R (23

¢ Fengdan ~  M24,

Female parent
‘ Fengdan’ M68

* Fengdan ° M49,

Big plant, strong growth vigor, single white flowers, early blooming

‘ é‘liﬁ ’

‘ Hongqiao’
Sk T
Male parent ‘ Huawang’
YA

‘ Hei Longjin’

B AR A R PAF AYAETIBRLL (AL, AL

Medium plant, medium growth vigor, chrysanthemum-shaped pink
flowers, medium flowering

M i aE AR KSR SR AL (AL, AT

Medium plant, strong growth vigor, rose-shaped red flowers, late blooming
TR/ E R B 2 AR S s 5 (B 4L, 1B

Small plant, medium growth vigor, lotus-shaped ink purple flowers,

medium flowering




H3 SREARA . HPHBAGERIEE F 5 B RER 5 141
Fz2 19T SSREIMFINREE 6 M EXERAEHTHSTEER
Tab.2 Primer sequences of 19 peony’s SSR markers and polymorphism information of each marker in the six
selected combinations of peony hybrid parents
SSR Z&H:AE A
a1 %iﬁi&%‘iﬁfﬁ }jL B G;nBal;k SSR polymorphism
ot ERBIBIEA(5'3) iy o KE gy BRY  omatin

Primer Forward primer(5'-3") Reverse primer(5'-3") tempe‘mmi/ e SSR motif a;éesm SR AL PIC

name °c by by Number of - PIC
alleles  value

SSR1  (ROX)TTGGTTGGTGAAGGTGTT CTTCGATAACCGCAGGAGGAT 50.0 324 (TC)o,(TC)s FJ024294 5 0. 62
SSR2  (FAM)AGTGGTGGAAGATTGGAC AAATACTCCGTCTTAGTGTGAA — 55.0 211 (AG),,  FEU678295 3 0.48
SSR3  (HEX)CATTTCCCACTTCCAACTCT — GGCAACACGCTTATGACACA 55.5 372 (AG)g  AY016265. 1 2 0.24
SSR4  (ROX)CAATCCGAGTCGTAAGC CACCTCCTAGACCCAGAG 56.0 162 (TGG)s  JX855803 3 0.55
SSR5  (HEX)TGCTGTGGACATAGGGTAA  CAGGTCGAGGTAGAAGAGTG 55.5 334 (GGT)s  JX855799 1 0.00
SSR6  (ROX)GCCACAAGAAAACAAAAACC CCTTCACCACTACTTCCCCAT 54.0 267 (CT)y;  FI024291 4 0. 56
SSR7  (FAM)GTAGGAGATAGACCGATTGATA  GAACTGCTGAGGGCACA 56.0 291 (CAC)q  JX855796 3 0.55
SSR8  (FAM)GCTGCATAATCTACTATTCCA  ACATACTGAGGGCGTTGT 54.0 129 (TCA);  KCI21550 2 0.38
SSR9  (HEX)GACCGATTTGACCCTCTA CTCCCATGTGATGTTGTG 52.5 219 (GA);,  JX855800 4 0. 56
SSRI0  {FAM)GACTATTTTGCCCCAGACAT — AAGATACAAGCAGTTCACGC 54.0 357 (ATTT);  AY016279. 1 7 0.69
SSRI1  (ROX)TCACTTCCTAGACCCAGAGC — TGCAAGCATCCCACCAT 57.0 334 (CAC)s  JX855802 1 0.00
SSRI2  (ROX)CGGAAGTTTTCTTTGAC ATCCTTTTGTAACTCCTGATT 48.0 151 (AG); JX855804 1 0.00
SSRI3  (ROX)GTTATAGAACCACTGACAT — TGAGAGACAAATAATCGTG 48.0 323 (TCESC’A( )TC)S’ FJ024288 5 0.64

8

SSR14  (ROX)CAAACTACCTGAATGTTCGGCTC — CATCAAATTACCAAAGAAATCCT 50.0 323 (TC)y, (TATC) 5 FI024296 2 0.14
SSRIS* (TAMRA)GACCACGGTGAGCTTATT — ATCAAACCCGACATTCCT 50.2 356 (ACCCAT);  GBGY01000335 2 0.14
SSR16* (ROX)TAATCACCCAATGAGCCA CGTCGTCGCCGAATACTT 50.2 395 (TTCATT);  GBGY01000334 3 0. 46
SSR17* (HEX)GCAAAGACAACAGCCTCG — CTCACCATCCAATCCCAC 57.2 289 (CAG)s  GBGY01000120 3 0.48
SSRI18 * ( HEX) ATCTAACACCCTTCCTCC CAAGAATTTGACTTCCCAG 54.0 261 (CATCTC);  GBGY01000299 2 0.38
SSR19* (HEX) ATTCAAATAGTCTTCGTGC — TATGGTCGTAGTTGGAGC 55.0 316 (AAAT),  GBGY01000207 3 0.45

T RAEH BT GSELUR B P UGS BIF & 5 A EST-SSR AR ; PIC. ZAHE(E B, Notes:

transcriptome by authors; PIC; Polymorphism information content.

1.2 ZELEEHMES

F2Z I TF 2008 4 4 H 78 1% BH = K4
17, RSB by 22 28 =, L@ T 3 A~ 24 3e 4l
G R M24 x Z0FR CRFE M49 xR E il
‘RFE MO8 x  BeHT . A8 H A Aes R
JIGE 2 5 R AR Sy v e, L SR R o A 2
G 57 I 2 R RIS B T A T, fF
TR e TT 2 T 260 T R A8 PR A K bR B
IS RV VP AT R U0, 9 A W1 I #E i, &
FRIETN V(B R): VIR ) V(BERA) =1:1:1,
FERh A g A 2009 4F 10 A, geit 3 s
HA MR IR 2R gl i X RS Ak 2
KH,BARMATIE N 10 em x50 em, 2010 4E 7 J,
GG 3 A A5G AR IS RS %

1.3 Z3ZFEARH SSR &R
1.3.1 A FZ DNA 23

BB SR 28 5 SR ASAR AR B IO, TR 5 v

* refer 5 EST-SSR which were developed from tree peony

TRAF, >k H TIANGEN 7 74 A5 47 5 PR 2] $2 B3t 7] &
(AU RARA YR A 7)) S R 2H DNA,
1% B HE I f Uk A 7 1), BB DNA B
PEAT BT RERT I, IR 56 AL i BT - 20 C kAR
TRAE

1.3.2 4+ SSR Aritsen]

FIFH 19 XF4EPE SSR 514, X A sg il g iy 6 4>
FEARHEATREI , ST A58 A Z R 2285k, 19 Xt
SSR 51, A 14 W NELATFRIBIH " kS
X R VR AR LR P A PR S BT R
YI(F£2), FrasI1Ym A TAY TR RS
A BRA R A A

R4 W 4% 28 & W ( Polymerase chain reaction,
PCR) SR 2R IR B FR P 08 Yu 552 B 5 2%,
KH 10 L 19 PCR AR, LA 25 ng 417} DNA Hy
FEH, A S WL 19 1 x Power Taq PCR MasterMIX ( 7
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BT 0.5 wL ¥R N 100 wmol/L Y 1E X [ 5
Y, B Ja IATE B A9 R 7K 2 10 wl, PCR KN 2
J¥4 :94 °C A8 3 min ;94 °C 725V 30 s, f i 1B A
JE(F2)iBk 30 5,72 CHEf 1 min, 3 30 MEIF;
e Ji 72 CHEf#H 10 min, PCR j=47{di ] DNA [ 3l
JFAL (ABI3730) 47 285317
1.4 {EEBEEEEHS T

MAEE R (R M24 % 2037 ) th Rt HLAh
B 195 7R, B ik 19 %F SSR 514 (3% 2) #k47
SEDR IR, 23 BT A BRI B st (B 254, 4t PSR
ZH DNA $2EUF SSR ric kil i 77340 1. 3 frik
1.5 {EEBEERIMERAE

2012 49 A, JAAr i s AR B RFAR T BEDLIE H 1)
195 AR R AR, A5 AR Y AR AR A
K EZnK B SERI A S 6 AR, A PR
PER B0 2 b o R A2 vk, SRR R 0 ST
1.6 ZIESH

H GeneMarker V1. 75 34X PCR F=#) 1425 ¢
i 235 S AT H s A B AR . I PowerMarker
ver.3.23 I 5 SSR trie W £ & fF B & &
( Polymorphism information content, PIC) %51V F&
B B LR T A A SR AR 2 ] A
H JoinMap4. 0 A4 43 M S5 AR B AR 56 PR 1) 43 15
HAY, I AT BRI R T A R
SPSS18. 0 FR A4 X EIREAR I 2 BB HEA T 401, 4%

BRSO F 38 5735 S 0
2 HER 50

2.1 ZEEMEHIE

3 IS A IARAT 1 384 RiFh 1, HrP A 955
R I RN 69. 0% . AFZACH A
(1) HE P AT 2200, o < PR M24 x ¢ A0 4438
HER Y REE, NT1.7% b RS M49 x “ 4E
TR H A RSF MO8 x ¢ BB Ip R Ze s A
3l 2.9% 7.5% (% 3) ., mAT W, ¢ RS
5 JE PR AR A PR 2% 58 SR MR LA = TR
FAL LA, W LA JE ;2075 e H ARG 4
TR B B R Y A8 SR A

XF LEAN R 2238 40 G B AR LS R o, < KU
M68 x ¢ BIpii’ 438 A B AR TG % (91. 6% )
R ET CRPF M24 x 2077 fC RFE M49  x
AET ZRATHA (59 80.3% F1182.0% ), 1@t
FH [ X5 & 30,3 A2 28 21 6 4l i B A 0 b SR ]
Hrpr  RUPF M24 x 2097 il R M49 x BT
FACH A 1Y ) 1 R AE [R]— b e, ¢ KU M68 x
CRIpER AACH A AR TE ) — e, i
HRL0] (1% A 398 57 M 2% R R K IR A 2 S K, X T g
JETE AR AC A A AR NG R 2 R RN, B
Z 3 MNAREAG I, BRI A 796 MR,
IR AR S R 83. 4% , I AAR1E T 3 A TS
YR 366233 197 BT F 2258 B REIA

K3 HATRAAZTHEGHEELEGR

Tab.3 Results of breeding in different cross combinations of peonies

o AAH T AR R T BT PR A 2 I RITES
WA
Hybrid seed Emergence Emergence Transplanting Transplanting
Hybrid combination

number/ grain number rate/ % survival number  survival rate/%
CRFF M24 x 077 “ Fengdan’ M24 x ‘ Honggiao” 636 456 71.7 366 80.3
R M49 x CAET ‘ Fengdan® M49 x ‘ Huawang’ 413 284 68.8 233 82.0
CRFF M68 x ¢ FBIBHE’ ¢ Fengdan® M68 x ‘ Hei Longjin’ 335 215 64.2 197 91.6
B3t Total 1384 955 69.0 796 83. 4 ( Average)

2.2 FRFEAH SSR MWK

FIH 19 X+ SSR 519, X E #5719 3 4 F, 4238
R EAR A TR , S50 .1) 19 Xt SSR 514
M ZBTER AR (F2) o BEXF SSR 5149y T A6 2]
AIZEAINE BN 1 ~T 4, 3 2.9 4 5%t SSR 5]
Yy PIC {4 0. 00 ~0. 69, FI{H K 0.39, 2) < X
P> M24 x 2197 Z4AC LA SRA ] Y 2 28 A e, 19
X SSR G A I 2 27 N2, 1.4
AR Y 19 X5 519, 78 HAB A J2 52 H A ¢ K
FFM49 x AL FC KPF Mo4 x < RIEER 4B i

K2 22 D8N A, 1.2 (52 4) K
T ORI M24 x * 2057 ZRACH A RA R N Z 5
FIH PowerMarker ver. 3. 23 1158 T 3 42384
BAEARMIBAEEE RS (£ 5) , 4R IR, R M24 x
CLLTR AR EAR [ s AL BB B 0.707 0, K
THAMPIA AL 5 RFE MA9 x  FETE e R
P M68 x ¢ IR SR A [R] 1Y g5 1% B RS (4350 R
0.6161 #10.587 1), Hnl W, K} M24 x “ 21
U S R NIV AN d3 54 =L U (i SV
WOEPERIAACH G W, 2258 53 B RFARAE Al el 4t )
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Tab.4 Investigation of polymorphism in three hybrid parents using 19 SSR markers

o Z AL SRR G R 235
N G S LA T
Pk , i miEL , PR HL
Number of Percentage of
Hybrid combination Polymorphism Mean polymorphism alleles
alleles polymorphism/ %
alleles number number per marker
CRFF M24 x LI Fengdan’ M24 x ‘ Hongqiao’ 43 27 62.8 1.4
CJRFE M49 x ‘{6 T “ Fengdan’ M49 x ‘ Huawang’ 38 22 57.9 1.2
ST M68 x  BRIPHR’ ¢ Fengdan® M68 x ‘ Hei Longjin’ 39 22 56. 4 1.2

RS ZAXFEAZEMBEEESR

Tab.5 Genetic distance between parents of three hybrid populations

FAEFRA ¢ KU M24 C R M49 /L M68 AR AT
Hybrid parent ‘ Fengdan’ M24 ‘ Fengdan’ M49 ‘ Fengdan’ M68 * Honggiao’ ‘ Huawang’

“ RS} M49 ¢ Fengdan® M49 0.0400

‘KT M68 “ Fengdan® M68 0.080 0 0.040 0

‘417 ‘ Honggiao’ 0.707 0 0. 667 0 0.7070

‘#EF’ *Huawang’ 0.587 1 0.6161 0.656 1 0.3386

CHAJPHL ¢ Hei Longjin’ 0.5871 0.547 1 0.5871 0.4387 0.2877
A% KIS VR IR M24 x “ZL9% ) HBENLAM T 195 > Bk SR A Y
2.3 {EEIBEHIEEEN FEHNAI(FR6), HFRTTHAL19 XF SSR 51 WFEAE KT

A 19 X5 SSR SI AL T AERIREAR (KL (RERA TS AF, TAUh#ERREMEA T A 2™ 1, I

F6 191 SSRIRZEIEEBEHRMS BRI
Tab.6 Segregation of 19 SSR markers in mapping population

GIE B FAKE K T Parent genotype Fy AU 7 53 LA KIrfE AME

Primer name HA( Q) Female AR (3 ) Male F, progeny genotype Separation ratio X value df
SSR1 aa bb ab AN43# nondisjunction
SSR5 aa aa aa 435 nondisjunction
SSR11 aa aa aa 43 nondisjunction
SSR12 aa aa aa 4B nondisjunction
SSR2 a0 cd act ad: 0c: 0d 26:78:28:63 41.16 ™ 3
SSR6 a0 cd ac: ad: 0c: 0d 46:52:49:48 0.38 3
SSR3 aa b0 a0: ab 90: 105 1.15 1
SSR9 ab cc ac: be 96:99 0. 05 1
SSR10 aa be ab: ac 89:106 1.48 1
SSR13 aa be ab: ac 86:109 2.71 1
SSR4 ef eg eet ef: egi fg 52:57:32:54 7.93 3
SSR7 ef eg ee: ef: eg: fg 39:74:36:46 18.52 ™ 3
SSR18 ef eg ee: ef: eg: fg 59:44:47:45 2.97 3
SSR8 hk hk hh: hk: kk 52:93:50 0. 46 2
SSR18 hk hk hh: hk: kk 47:108: 40 2.76 2
SSR19 Im 11 1I: Im 91:104 0. 87 1
SSR14 nn np nn: np 101:94 0.25 1
SSR15 nn np nn: np 105:95 0.13 1
SSR16 nn np nn: np 83:112 4.3 I

M P<0.01 B df=1,x% =6.64;df =2 x* =9.21;df =3 x* =11.35; * * KR EHERT R KRG, Notes: P<0.01; df =1, x* =
6.64; df =2, x> =9.21; df =3, ¥* =11.35; ** indicated y* value greater than Chi-square threshold.
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g 15 XSl e R R T B A 280 F, F
AR 3 R R P A A3 15, 3K 15 XF SSR 51, 4% 41
BRI 43k 8 FP2EAY (a0 x ¢d  aa x b0 ,ab x cc .
aa x be . ef x eg .hk x hk .Im x 1l .nn x np) , Hotp 45
3 %5149, SSR2 [ SSR3 Fll SSR6, HY B T W 25 v/ v/
R (null allele) %, XX 645 Z &M% SSR
AT E B KRR (P <0.01), i
13 ARG 53 85 LU AT & e (R R R A s b, o5
ST EARMC BB 86. T% o LA Erbr KM,/ K B
I EE R Y o3 B R AV 5 L 7E 86. 7% By /KK I

A da BRI Ay B b, 3 A T A 4 b s A%
U ESh
2.4 1EEBERIMERNETR

XF LA B REACE A B R ABUPRIR , 255 R  BEA
PR M24 BHBAR R R YS AFE A R 43 L ACAR
CUTTR B 104.3% 63.3% .59. 0% ; BEAS [ &t
K& i g8 AR ) L A AR T 18.6%
10.0% ,30. 1% (K 7) . HULAT UL AR EIFHASEA ]
()10 2 S B | bR R 11 2 S A T I bR
()22 AT R /N

x7 EEEE 6 MREMEKMSEIT S

Tab.7  Statistical analysis of 6 phenotypic traits in mapping population

3835 Hybrid parent

F, FA1L F, progeny

FAUMEIR

P 22 S

- B LA T BKME B/ME PIE ) F{d
Phenotypic trait Standard Variable
Female Male Mean Maximum  Minimum Mean F-value
deviation  coefficient/ %

4% Ground diameter 4.70 2.30 3.50 1.77 0. 46 0.89 0.19 20. 89
¥R Plant height 147. 00 90. 00 118. 50 44. 50 5.00 23.52 6. 62 28. 16
ARG Annual shoot length 8.22 5.17 6. 69 42.00 3.00 14.70 5.63 38.28 2.899 **
Z MK Compound leaf length  26.95 33.10 30. 03 31.71 8.94 22.47 3.60 16. 04 6. 601 **
I 5E Compound leaf width 16. 60 18.45 17.53 26. 63 8.67 18. 60 2.87 15.43 4.769 **
M Petiole length 10. 53 15.07 12. 80 13.57 4.02 8.12 1.82 22.43 5.787*

TE A IV KA /MBS EFREZE B B R em; * * FoRTE 0.01 K225 B3, Notes: Unit of maximum, minimum, mean, and

standard deviation for each phenotypic trait is centimeter; **

B ERIREIA 195 4 F, TARA R BRI MR
ZER TR F, FACH AR A ME N 14. 70 em,
FSEAS B2 it 119. 73% 5 i ELAIR A 43 B 78
BEK, | KAE K 42. 00 em, Fix/ME N 3. 00 em, & T
SR TROGE; A8 5 R4k 5 38.28% , F, T4
KW FIME K 8. 12 em, B EA Y 1Y 12. 80 cm &
KT 36.56% ; fix KAE 4 13.57 em, Fe/IME K 4. 02
em, A FEURTUOE A8 5% R8N 22.43% , F, 71X
5 K B 22. 47 em, HSEAS 9 EEAL T
25.17% B2 B8 i RKIE A 31. 71 em, i/ ME
H8.94 em, A T /N T WEAE; 25 % R H
16. 04% , F, TAUE M 581928 H 18. 60 em, ¥ 3%
ABEE 6. 10% 5 J KAE K 26. 63 cm, Fe/MEH
8.67 cm, & THUK THUR; B R R E N 15.43% , F,
TFAOREAAR Y b A2 T RR =5 °F- (B0 53 591 24 0. 89 em Al
23.52 em, L BAKF3EAM I, 32 i T4
ZAEEARAHEYY , H A2 TN = #1025 B 6 PR A 1) 3 K
TGN, R e 242 B 2438 R A AR RNk 55
A S5 5 T I I ) AR 4R 5 b A R o5 A R
PR oy B R A AR MR A3 518 0.46 ~ 1,77 em
H15.00 ~44. 50 cm, AF 5 R E05 B35 F] 20. 89%

indicated significant difference at 0. 01 level.

28.16% , F,FAERBHARI T 2200 R W . Y48 E
B K E M SERIAR A 4 SR E AR BIRER
DA AR B B 35 25 5 (HAR R R 2 PR R G
B LTEHATIT200T) o L8 ERTR MR K 6 4
FAURIE 4 BURE 2 0 B, RAVAE AL = R AN
i 15% ,Horh 4 NHRAEA AR B 9 25 Sk B2
UL AT UL 1R BT RER A e UM R o) B RR R A v A8 57
B AR Z 2 5 B IS A TR A
I

3 #

YRR A R 1) 15t 1L 2 8 PR R, U 1 &
TEF AR BRI b R R 2R 4 06 R A Y
T sl B0 Ry o3 B REAAR 0 SR AR (FR AR S AR 2 ] 1Y
AT 25 5 R, Z i 114 G o A i o) 0 20t 2 A2 %)
T, S BGE B R T AR AR A, DA T R i P i
AT BE A FAYE L B R EBORE 5
BRI ST BRI, 20 B BE AR SR AR SR BRI R
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