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Development and Utility of EST-SSR Markers in Lagerstroemia indica

ZHANG Enliang, WANG Peng,LI Ya,WANG Shu'an,LI Linfang, YANG Rutong
(Institute of Botany,Jiangsu Province and Chinese Academy of Sciences,Nanjing,Jiangsu 210014)

Abstract: Lagerstroemia indica was used as test material,the EST-SSR molecular markers of Lagerstroemia indica were

sought from transcriptome sequencing,45 308 unigenes were analyzed by MISA. The results showed that a total of 10 905

EST-SSRs were recognized from 9 074 unigenes,1 486 sequences contained more than one SSR and 550 SSRs presented in

compound formation, In this study,a total of 4 501 primer pairs were designed from 7 620 SSRs. To validate SSR

markers,68 primer pairs were randomly selected to PCR amplification and 61 SSR markers were amplified successfully.

Of these validated SSR markers,28 primer pairs were detected polymorphism.,
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Molk Bl22 855 e 25 R A R [ 1.2.6 ZiE5HL BERKRE,BRRBROLTHT
L2 Wik GEEHEK. YURETHHRER 2 c B EB O EE

121 JHEA¥E HRIMITEER RS, Ak
KRB, H K WPk 20 min, BUHFF. FFHBE
kK Rk 30 min 5 F#G TAES LB 5% K H
7, DLOH K 3 E B 0.1% HeCl, (FFR)ER
DL EE 6 K. B MHEABRAMR . T5%NHE
A1 0.1% HeCl, JH#EATRILE 1. K EHBHRF TR
24y — A AL 5 — TS T HFAR
TIERFIRIESEUITT  BUE B MR, RIRAEE B 4h
AR SR T MS 8382, A PR 10, BER
3. TG BETRAETIER. 5 dERIHzH
B, 14 d ST IR BB, T5Y3E 00D =554
B/ BRI $0< 1005 iR B & 3 (Y0) = RR#A & B0/ Fh IR 43
FhA~% < 100,

1.2.2 MR ABSIEFENTE KBRS
AFEWREE 6-BAIBA F1 NAA ¥ MS #5352 H  BF 5T )
AR TATHIXT R Z RS R, DLR R R R
KB A R A LUK B R8T R bndE, DAnt B8 8k
BB ARV s LB B B R AR S R BG R RUR  IR Am vEE
MM 20 M, BHE 3K, UdEGEIHIRRTER
FORETEN . R (%) = BB/ B & <100,
1.2.3 MAZFHERIRRIEEMNME AR TN
AR 1.2.3.5 FEEME] MS+2.0 mg « L 6-BA+
0.5 mg « L' IBA 3EFREr BN 3 A\, BRI
BEM 20 M, EE 3K, 28 d RS AR IS mE I . 1
RE=WTHE M ME R 5/ B B AR ZE 8. SRS SR
FLPRBE RS - ) 3EFR B TP B AN R B /9 6-BALIBA A
NAA, FFIRE T B 8 — 2 2 HAT, I 1~2 em M2
el MS+2.0 mg « L' 6-BA—+0.5 mg - L' IBA %
FFESRMAR 2 R HIRE FMERABERAKTE—BUE. U
A1 om B AERER—BWZEN, 505 A L5501
FHET, BT FEAIK BHEM SN FEN BLE
10 M. 20~25 d #5481 K, BERT e HIRE F WA K
SN, B K AR

L2.4 MWEFFAREFEMTRE YAEFEKH 4 om
AEERE N B 3~5 FEME] MS i PPy
(0.1,0.3.0.5,0.7.1.0 mg » L") {35, SHg
FRFLEFP 10 ML AHER 3 AL EHE 3 IR, MELIHE
WIEH . ERE D =4 RN ZFEE/ RN
<100,

L25 HEHFEEXEF ULERE MSEREFFMIEE
6.5g+ L, 4 30 g« L', pH 5. 8~6. 0, %A%
B REE O SR KR E R 121 °C, K EBHE Y 18 min,
KRR g 23~25 C, B IEB8BE 1 000~1 500 Ix, Y6 At
12 hed'(&EH 06:00—18:00),
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VO FE e, R I 55, R R 800 ~90 %0, TR
20~25 C,70% M. 7 d 5, Bk EE %,
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B/ BRI A ZFEK< 100,
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SRH DPS v7. 05 8445 BTl B AT 5 11407, SR
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YuBR b BETH R A ARG, B R0 AR A Y
R E A ERAL, BTSSR 14 AR EREA
O, FPIREA R 3R E HFHE TR, FARRISAEEFNE N
75 % RS 3 10 min+0.1% HgCl, 5% 8 min, 5 4t
BHERSM N 27.3%.72. 7%, TEFEIHE K Rt
PR = A EEA AR TR,

x1 ATEHEHBLBWNEESERX

FhF RS & R0

Table 1 Effect of different treatments on seed and seed

embryo germination of beared Iris

B SRR WER
75% CoHsO 0.1% HgClz  Contamination rate/ % Germination rate/ %
_ /min T IR ME A
/min Seed Seed embryo Seed  Seed embryo
3 4 41. 3aA 44. 2aA 0 52.5dC
3 6 34.5bB 36. 6bB 0 63. 1bcB
5 8 28.3cC 30. 6cB 0 67. 4bAB
10 8 26.1dC 27.3dB 0 72.7aA
10 10 20. 8eD 22.4eD 0 60. 8cB
15 15 13. 4fE 16. 1{E 0 43. 9eD

E: RFIERE A R NS FRRRER B E(P<0.00), RAKEFHERESR
W B (P<0. 0D, FH.

Note:Different lowercase letters in the same column indicate significant difference at
0. 05 level;different capital letters indicate highly significant difference at 0. 01 level. The

same below.

2.2 AESRIHT RIS S5 55k

FH 3R 2 AT, AN [ S0 T B A B S e A iR ol % B
W EE, WMAFEMYKE 6-BAIBANAA 4L M1~
M6, ¥ BT BB E R T X Mo, HiR, M5 8§ & R AR
HHRRE .5k 86. 6% M1 85. 0% . BT R EE R TH
BRI, M3 M4 B AR S R ETREE
RFHEXTIE M2 403, Fik, REHFHFHRE RN MS+
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Table 2 Effect of the medium ingredients and concentration on

the germination and seedling of seed embryo of beared Iris

jrem By WA oS

Medium ingredients/ (mg + L—1) Germination rate Seedling rate

Treatment
6-BA IBA NAA /% /%

Mo 0 0.0 0.0 55.7cD 55.7dC
M1 1.0 0.5 0.0 58. 9¢cD 57. 2¢dC
M2 1.0 1.0 0.0 73.4bC 73.2bB
M3 1.0 1.0 0.1 71. 5bBC 62.2¢C
M4 1.0 1.0 0.2 59. 5¢cD 58. 8cdC
M5 2.0 0.5 0.0 86. 6aA 85. 0aA
Ms 2.0 Lo 0.0 83. 2aAB 79. 5aAB

2.0mg+ L' 6-BA+0.5 mg« L' IBA,

2.3 WIS

2.3.1 SMAZFAHRE iR 3JA LWL ERER
SR ZE A B B A I SR B Th % 28 d 5L HE A

WHWAE, ARREET. SN 5 FRNHE R
428, /T 2.3 ZRAL B, BT TN 1 2RAR T,
DERA R T I , BZF ORI T2 SR . BT 4k
fRITE A AR AL TR B 3~5 2, IR BB TR 1B
RN BAEZFERIREIE

=3 FEZFMAHGEE R ML

Table 3 Comparison of multiplication coefficient among

different adventitious buds

HEAB WA
Number of adventitious bud/ /™ Multiplication coefficient
5 4. 28a
3 3. 38ab
2 2. 60ab
1 2. 00b

A BALEB EA2FCEBASE,
Note: A. 1 bud;B 2 buds; C. 5 buds.

1 FREZFABER 28 d EHEBR
Fig.1 Multiplication of different buds after 28 days

2.3.2 MFENEFRFEENGE NN E IR BB pE b
FEPIEFR 25 dJF 78 6 ML AL L LI L E
I, ZFAFE B . @0 T S AR AR KR R T
R 0 3 M ER, TR AR ST, 1
FAAEHC>5, b B &7, i B RS T R R S 4
U, 3<TEFE R B, it A B 40, v RS T -

x4 FREKBEVNEEER

N I R RN
Table 4 Effect of different medium ingredients of test-tube

plantlet multiplication of beared Iris

e HEFREM L R REW %R
Medium ingredients/ (mg » L—1) Multiplication Test-tube plantlet grate/ %
Treatment
6-BA IBA NAA coefficient 1 I m

D1 2.0 0.5 0 3. 50abA 6. 67 86. 66 6. 67
JD2 4.0 0.5 0 5. 76aA 66. 67 23.33 10.00
JD3 4.0 0.5 0.1 2. 7T4bA 3.33 20.00 76.67
D4 4.0 0.5 0.2 2. 30bA 3.33 16.67 80.00
JD5 4.0 1.0 0 3. 34abA 6. 67 80.00 13.33

JD8 5.0 Lo 0 3. 44ab 6.67  83.33 10.00

AR SR, A AT T B G o BB T SRR .

Note: According to the grading standard,growth status is expressed in every treat-

ment by a percentage of the total plantlet.

TR S5 — I, SEFE R B<3, it 40 . i R & A
B IAR . MRIE I BARE, X & AL BT A4
FHFR 4 A, B 5R A T2 HEAE 54 5. 76, /TR EL
B, T JD3 A1 DA AbBE, JD2 #RAAE KRR AE
IR EwZ . b 66.67%;ID3.JD4 MR K St 22, R R BT
MG L, TR D B R0 F 30.00% ., BRI, B
FEAE ARG G R MS+4.0 mg » L' 6-BA+
0.5 mg e« L7 IBA, HFEAEET 35 5. 76, K 8146 LI A8
R 90.00%,

2.4 HEREEH

2.4.1 PPy WA EAZm  HE 2 9/, NG
PPy AL WA AN, W ERERIEREARBIHRE
%?ﬂi%ﬁgﬁf*ﬁo E 0.1~1.0mg L”?EEW\] ’Fﬁ PP,,,
WEREM, ARG RAERREEH AR ER,EERN
0.7 mg » L7 i, AARAF B 00 7 d,

2.4.2 PPy XTHIEH AR F£0.1~1L0mg - L
TR, B PPy, YR BERE TN ZHEF PG AR AR 2R SEIAR 4550 38
R G TR ST m JE B, WE 4 L IRAE PPy, Ry
0.7 mg * LV, B48FRIEE A1 83.33%6.5. 6 F13.5 cm,
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AR AREL
Days of root begining/d
O =N O N N0

0 0.1 0.3 0.5 0.7 1.0

PPss3ife B PPss; concentration/(mg-L™)

PR
Average number of rooting
= S e N =)

0 0.1 03 0.5 0.7 1.0
PPss3ife B PPss; concentration/(mg-L™)

HepfR
Rooting rate/%
.
fe)

0 0.1 03 0.5 0.7 1.0
PPs3:ic & PPsss concentration/(mg 1)

T-HRK
Average length of root/cm
[\S]
fe)

0 0.1 03 0.5 0.7 1.0
PPs3:ic & PPsss concentration/(mg 1)

B2 PPyiRENGESEAEHERMIE

Fig. 2 Effect of PPs3; concentration on test-tube rooting of beared Iris

2.4.3 HRMAERRKLAE HERKLEE S 3
SS9 IR ARG AR R R FEC5 R >
3 om, HHE RS, TR ARV BT, 3<TIR 4 8<<5 R
£ 2~3 om, MRS TR AR K S—M L AR5 4R
BB RE<2 om, MRS BAEEMTBS., BiE
STRIRUE X S AL AT AT 4 3R 5 WAL TR
EH) 5L AT 0.5,0.7,1.0, 0.5 mg« L7 {1y
REFRIZR T B2 25, 3k 86.67%;0.7 mg « L' AbTRAYTER 15
B’Z .3k 73.3306, HA NP ;1. 0 mg « L7 AFL.I
PHTIA F] 100.00%6, HITZ T 5 80.00% ., Z54 & W48
B, PPy MR BE R 0.7 mg « L' 2 RA i AR M iR
He )& FEMIS 7 d FFEEAAR, 25 d BHAEARERA 83. 33%,F
i@*ﬁ%‘sﬁjﬂ 5.6 %’_TIZ;V;:M:E{( 3.5 cm; PPy, YZ‘EJEEIT%—
(KF 0.7 mg « L™ MHI AR ER,

x5 FESEHAEHERRRE

PPy, &b BRI R D R IE R

Table 5 Rooted seedlings grade of beared Iris under

different PPs33 treatments

PPsss ¥ H B 143 % Rooted seedling grade/ %
PP333 concentration/ (mg » L—1) I I I}
0 _ _ _
0.1 10. 00 13.33 76. 67
0.3 6. 67 66. 67 26. 67
0.5 10. 00 86. 67 3.33
0.7 73.33 26. 67 0. 00
1.0 20. 00 80. 00 0. 00

T AERESGAE NP AR S R EABER.
Note:Rooted seedling grade is expressed in every treatment by a percentage of the

total plantlet.
2.5 SR A) SRR IR I i e i g

B S i a) R3S R R R R R R T AR
HOER, TR RIDR G AR EE PR, FEOR A A
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LU A7 A B AR B 2 T A 4 f 2 s T Bl i
FRTHE 2 R HREN A RER. aTiERE
BT E B, BAROK 158, RS IR R 5 R
BRE G TRAERK. .

TEREIRFE A » 4B V7% AR R R A i, (H 30
BB ER TIRAER. FRAKMERE . BESIRAKN
BiEN R R HK S BRI 5] i USRI
A AR — ELRTE » i TR RS EEHIFR, TR
HAEMRAIRE A K

REERGET 2 MERMWERIER, H IS
AT 2 Z L BREE R WA T - H 2 HEFRR
P AINE 3 38 A I v A R A8 , W R EL R AR

I 6.7 R, AN [a] 2 o) 2 5% 1 7 A R R A
PR MR, & R BT B RS R TR R B 2 DB AR 2

®6 FAREREAEESEHSBR

ENGE S bE

Table 6 Analysis of hardening-seedling and transplanting of
beared Iris test-tube plantlet

FHM HHEE ¥y FfE
BRAKW S
Sum of Degree of  Mean F
Source of variation Significance
squares  freedom  squares value

BRER 0.10 2.00 0.05 19.32  0.00

R
. i 367. 52 2.00 183.76  27.05  0.00
o B G R 0. 00 3.00 0. 00 0.15  0.93
ZRHEREL .
THE 13. 80 3.00 4. 60 0.68  0.58
. BREER 0. 00 6.00 0.00 0.25  0.95
H X SRR o
THE 6.75 6.00 112 0.17  0.98
. o B G R 0.05  18.00 0.00
R .
THE 122.28  18.00 6.79
R BREEE 2045 30.00
Bt

T 8 724.49 30. 00
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WeEER MNBBRBRER LE . BASREGHEB>H
N LEEA >R >BEAER. WL &E60
2 B T B B o A O L B BRI B RN S & e
89. 53 %1 20. 29 cm.,

MR 6.8 AT LAE H AN [F) 25 1 B R X 2 35 8 A8 B Al
HENES LR EE W, AEHAERE LTS, AT E
B .

x®7T TAERMNBEREREESSERR

Table 7 Multiple comparison of transplanting survival rate and

seedling height in different bases

P BRBIER i
Base Survival rate/ % Plant height/cm
L2ya 89.53aA 20. 29aA
WA BR=111 81. 72bB 12.14cB
HR 74. 78cC 17. 79bA
*x8 AEGEMEHNBEKEES
HRESELER

Table 8 Multiple comparison of transplanting survival rate and

seedling height of different hardening time

SRR ] BRI R i
Hardening time/d Survival rate/ % Plant height/cm
2 81.22a 16. 09a
1 82.43a 17.05a
0 82.48a 17. 14a
3 82.72a 16. 06a
3 g
3.1 FRKESHE
AEARSRNIREE RS, T v E R R

ROEAR , R B SE R A OGBS R I, KR4
JRTE A BRTERN TR 27 , kR 5 57 7T LU HERR TC M B
TR, (B D B R A e IR FLIRE, U
N5y BTy A 3 R R A 75 5, S BRI R
BEIREO R BAE I B, S AR B AL 2R A 75 B R A
Ik 27. 306, 15 YL I TR M, 2 TR A X R BB e
BIEEAT R H BRI R/, BRI ER
A5 FENRBORFE BT FES IR 1 AR o, L
— X YIE AT R EE MR KSR
JUEH 5 e doe AR 4 T R 1)
3.2 FERBIA

IR B PR S R EA 2 AR —
PR AT AR A7 2 4R, P04 H O e s — P EL IR
B A A R R S 2 MRS TEREER
Fgr e, itk gl At 00K H I TC B e i R A R
EHEWHA KRBT, WEHRST MERE. S5,
TEAR R B W 5 R AT e (0 ad , ILER SR BR 1 %
BT IT A, 4k AR R A B R AR T B TS
WEZF RO B IT IR IR, KL Tk R IR — L 2 F
AR A . XULIA B S R AR v i 2 T SE T AR U

X5 AT R ES X T B R R AT
R BT R A
3.3 geREd:

ORI ARG TE 11 40T O 0 P A
BERERKZE AR AFRR BB T R
B LT R AR AL SR B A 3K W] BB T 7 T 4R AR IR 3L
W ANEER AL Z B0 X T E X T
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06 S5L091 3 3 7 H 5  BE oR INOR R VR BE ) 2 ke
0.4~1.0 mg » L7, R B R L8 f 0 i s
MR AR AR R MCRBE B A RBUR R HAR W R EE
MRS REEEVMIRBHAERESRE HHR Y
R EE L ERE I MS+0.2 mg » L7 6-BA+
0.4mge+ L IBA+2.0 mg+ L' PPy, XUt A
PP, AT R A B A — B A 171, B4 5 BT
HLOAABRSEBARHELHATEMRARER
T,
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F BN 1~2 R B e 8 DI 5 B R RO A
B, IWE B RBIRET 4~5 £, T RKINREES
RAATE R AR,
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Regeneration System for Mature Embryo of Beared Irises Hybrid Seeds

ZHANG Quanfeng"? , YIN Xinyan"? ,CHU Boyan"?,JIA Hongshan®,LI Jinxia'? ,ZHAQ Yufen'**
(1. Hebei Academy of Forestry Science, Shijiazhuang, Hebei 050061; 2. Hebei Engineering Center for Trees Varieties, Shijiazhuang, Hebei
050061 ;3. College of Landscape and Travel , Agricultural University of Hebei,Baoding, Hebei 071000)

Abstract: Mature embryo of beared Irises (geranica cv. ‘Baiyulan’ X germanica-x ¢ Indian chief’) hybrid seeds were
selected as materials, By tissue culture, the effect of disinfection methods, different types and concentrations of growth
hormones on the development of seed embryo and plantlet formation was studied. The results showed that the optimal
culture medium for mature embryogenesis was MS—+2.0 mg « L' 6-BA+0.5 mg + L™! IBA, the rate of embryo
germination and seedling formation could reach 86. 6% and 85. 0%. During the proliferating period of clustered shoots,
the medium of MS—+4.0 mg « L™ 6-BA+0.5 mg « L' IBA showed the best effect. The multiplication coefficient was
5. 76. MS+0. 7 mg » L™ PPy;; was the optimum for rooting. The majority of root after seven days started to grow,and
the rooting rate was 83.33%. Vermiculite was the best transplanting medium for rooting plantlets, The transplant
survival percent was 89. 53% without hardening-seedling.

Keywords : beared Irises;hybrid seeds;mature embryo;culture;seedling formation

116



