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SRAP Analysis of 12 Mango Germplasm Genetic Relationships

ZHAO Ying, HUANG Guodi,FU Haitian,MO Yonglong,LI Riwang,ZHOU Jun’an,ZHANG Yu,TANG Yujuan
(Guangxi Institute of Subtropical Crops,Nangning,Guangxi 530001)

Abstract: Taking 12 mango germplasms as metarials, SRAP marker was used to analyze genetic diversities. The results

showed that 22 primers selected from 36 SRAP-primer were used for amplification and 251 DNA bands were obtained,

including 181 polymorphic bands. Each primer amplified 15. 08 polymorphic bands. The percent of polymorphic was
72.11%. Based on UPGMA analysis,all samples showed higher similarities and teir coefficients from 0. 77 to 0. 89. If the

coefficient 0. 78 was regarded as divided line of their genetic relationship, 12 materials could be clustered into 3 groups by

SRAP. The study indicated that the genetic relationship of mango cultivars or lines could be better assessed by SRAP

which could be used in mango germplasms identification.
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FEACE Y AR 1k, 408 A A I AL G (SOD) | i & £k 4 i
(POD) it B AL E A (CAT ) . TF — B (MDA) 25 {3 47 1 ily
RIEHI M BAAT %, AR ERRT R
e 22 B AAE A0 B0 338 3 IE AR 507, il o ) 40 R R4
R R AN 7 240 8 AT R R IR N 1 MDA
E &L K SOD, POD, CAT 4 {5 47 14 i 1% 1 8. 3% T+ .
LR 58 % B, IR RS i Ak P B A 2% i 2R i3
Xof Ll FLARAR 2R A4l 7 AR K B0, BT DA A 4 9
Na™ & &, 30 K+ .Ca™ F Mg™ (& &, Foe 4 i ps
S5K R R BORA AT AR M. D, A B K
LR E MR U6 P I 2 % A BRAE AR Y A B R IR R TR
ftHe/ TR e R Z —.

ST LB A B Hp 4 Fofr B AR B A ) A R ik
M EEIE BB AR SRR R AR AT T 4 FhEF
A BT AR M TR LA D B R i S Y 7 6 4 R 4R L
KE
1 #MBS5SF*
1.1 KEpe

FBL(P. betulae folia) F H IR O, GHL(P. calle-
ryana) K B W ZR YT IR, )| BL (P. pashia) & B = F » 1LY
(P. ussuriensis) % H 5 MEF, WEFHEERFET S
Z b R 27 BRARAR Ml 7= 705 el B 5 95 U5
1.2 RHEHk
1.2.1 AMERRIALTE B 4 FELA— AR A A S B K 3G
AOER ZEWE R G R ZE R, AT AME AR FE AL B . 75 0
IR 30 s, THE/K L 3 ¥K,0. 1% FHRIFWALHE 6 min,
TBE K whEk 3 ¥k, BFF MS+6-BA 1.5 mg/L+IBA
0.1 mg/L+7H 30 g/ L+3ifE 7 g/L ¥R E S #174)
I, W3 35 dFEH-ERES MS+6-BA 1.0 mg/L+
IBA 0.1 mg/L-+ 4% 30 g/ L+ 7 g/L 5 rp i
AT ARG TE G S , ARAR R IR T 5 261 .
1.2.2 ZMUEFRENIRE  HIHBRAR E KB kW
R RUERE M — B, 3 A L D IERRHAITIAE
B AR A RV EE 6-BAIBA F1 GA, 4 A& K FFF 5+
4 FRRLEE AR EE T A KA GR D, ik B B 4
FUREAR MG R B R 3. BB AR 7R
i MS BEFRdE, B BERE 30 ¢/L. 3l 7 /L, pH 5.8~
6.0, IEFRIRE (25D C, M 16 h, 6T m HOBLT Ok
I8, JERRBREE 2 000 1x, AAMACEEER 5 0, B 3 Ak,
HE 3K, 28 dFGITAFAE THAREEN®E,HE
AR R E GG PR B RS YR D KR
WA B EFRE/ RIR R .
1.2.3 #Hab¥ HBuERft KSR TR
FUFNLALY) 2 om B ) RIS W MBS A ARk
& NaCl(0.2.4.6.8.10 g/L) B iE 5 H B B - 2

A TREFP 5 L, M 4 R, IRE 3 IRER . BikK:
F* 4 5 #EAT A SR AR T AR 4 BT
*x1 KB AHE mg/L

HEHS 6-BAYRJE IBA ¥ & GAs W&

1 0.5 0.1 0.1
0.5 0.3 0.3
0.5 0.5 0.5
Lo 0.1 0.3
1.0 0.3 0.5
1.0 0.5 0.1
2.0 0.1 0.5
2.0 0.3 0.1
2.0 0.5 0.3
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L3 JHWE
L3.1 #HEREENE HFFENSIAESREEK
FUMEER0 S ERER 1 % RERE,. LB
NGB TBE BB 2 S P EERE SON LR
M B 2R A, i A AR AT AR BT AR Y 1/2 A2
53 HEEEE 80 LA i A8 LB 50 % L |k
A4 PR BEERF MR 2T, hFER=
GEERBRE A ZEFRED/ A BB EFRS
250
L3.2 A¥IERmilE ALY EALEE (SOD)IEH .
B (MDA) & 8 /9l 2 2 IR AR B iy NBT (AU 1Y
m) Bk, Ak Y (POD) % 4 4 18 SR A A Bl A
Bkt o Ak S (CAT) 16 M f I 2 2 iR 22 A AT
77 5 SR AR (Pro) & B R R YR B = I k™, 148
FREEME 3 K.
L4 BAESHT

ik H DPS Fil Excel 434745347, 5k A Duncan’s
BE R 22 AT 22 2 S R 5
2 BRESW
2.1 ZEWATHEGE BE IR L I

N Lo (3 IE AR X BRI T 1K R I R IA T 1Y
AR SR AT T AR, MR 2 WTLUE B AR 9
FhsEFREE 4 PR BRI RE A K B RA R R RLEA R
BAZEEMAERKBIRAFEZS. HAEHSE 5 BRE
ERAE R ERR RIS, A E 7 9
FESFHENMPERS HASG I BREPHRY
A K TR BE AR A, e T 448 A B R B A R
2 ANHER 8 B ARG T R K A 35 FR 5O MS+6-BA
2.0 mg/L-+IBA 0.1 mg/L-+GA; 0.5 mg/L,i&E B 51
FHARHC A BEFEIE ) MSH6BA 2.0 mg/L-+IBA 0.3 mg/L+
GA; 0.1 mg/L, & B ) BL 3 78 10 K 9 35 57 5 MS+
6-BA 2.0 mg/L+1IBA 0.1 mg/L+GA; 0.5 mg/L,i&H
L AL 7 i 1 35 35 3 o MS+6-BA 1. 0 mg/L+1BA
0.3 mg/L+GA; 0.5 mg/L,
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2 FEREHRGEE X 4 FhRFEAELE B K0
P M5 X JIES g
EREE AR EREE ERLEEGEE AR ERLEEGEE EREE ERLEEGEE
1 0.013cB 0. 067bA 0. 213bB 0. 133bcA 0.213cC 0.733bAB 0. 900abA 0.167aA
2 0. 214bAB 0. 000bA 0. 460bB 0. 333abcA 0. 980beBC 0. 267bB 0. 608bA 0.083aA
3 0. 300abAB 0. 067bA 0. 358bB 0. 050cA 0. 807becBC 0. 400bB 0. 809abA 0. 000aA
4 0. 407abA 0. 333abA 0. 445bB 0.583aA 2.713aA 0. 800bAB 0.792abA 0.083aA
5 0.453aA 0. 067bA 0. 465bB 0. 300abcA 1. 267bBC 0. 667bAB 0.933abA 0. 250aA
6 0. 253abAB 0. 133bA 0. 589bB 0. 050cA 1. 200bBC 0. 600bAB 1. 117abA 0.000aA
7 0. 347abA 0.533aA 0. 832bB 0. 233abeA 1. 286bBC 1.5332A 0. 859abA 0.083aA
8 0. 264abAB 0. 067bA 1. 878aA 0. 500abA 1. 367bBC 0. 800bAB 1. 206aA 0.083aA
9 0. 200abAB 0.533aA 2.210aA 0. 300abcA 1. 660bAB 0. 400bB 0. 942abA 0.167aA

T NEFERERR P<0.05 F2ER, KEFEFRR P<0.01 LER,
2.2 ORIV BE NaCl AbHE T 4 Fh B3R 1 it 3k 45 20
[P
TEW A 43t NaCl 4b B4, 78 BT 0 1 9 F i 15
FEE A MR IIAEHARTER(E D, YR
HEHN NaCl 2 g/L B, 4 A4S 1 3 R B0 88 T
WROEEEEHRFIIAE 0.3 IR, 2R A B E. MHin NaCl
WEEIRE] 4 g/ L A, #EZURIIL AL ER T HE B0 A B B
IR EAIS T BN B4 A 26 3 8 4O Gk T, 4
K] 0. 46 F10.56, 24 NaCl ¥k BFiA%] 6 g/L B, k%Y
{5 TG B3I, ILBSAE BT B 7, GRS B B, )11 B4
BEaksrifniag, 24 NaCl ¥ EAF 8 g/L i, #:5LH0
ITENEENE £ = Gy TS b I I e 1 w2 2 N
. HILATLUE H, A R R 2 0 L0 30 5% 10 38 I R
], FE B R ¥R BE 45 1F R, AR BLAN L B4 S 47 O3 g 1
{ERE A R R R B ), YR T T 1) S B T R o

—— AL —a— A

4 ——JI|F —e— 1AL

o
o

e

Injury index
< <
5] =

(=1

2 s 6 s 10
NaCly & NaCl concentration/(z-L™)
B 1 #EFEPFRERE NaCl 3¢
4 MR EER TR
2.3 RIAIWRBE NaCl g 3R HAE B PR 3 PR B2 10 52 e
2.3.1 SOD{EMMAS(L BB 2 AT, Bl & 3L Wk B 1Y
T4 FRURE A SOD {E M B R R BE EFHE TR
FaH . Bk B 3 3R 3 NaCl ¥ B9 75, #E B
FLALF SOD 28 46 A8 X F 28, 43 5 78 NaCl ¥k FE
6 g/LF1 4 g/L mHikBEm{E. JIZFEELS)5]7E NaCl
WREE 2 g/L #1 4 g/L i} SOD 1EPEIA Bl mfH , H W& w
FHAANLRL, /G F 16 S8 T FEIFTE 6 g/ L Bk 25
B TR R FERL, H Z#HF xR,
2.3.2 POD MMM BB 3 ATHL AR POD &
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A R T
SOD activity/(U-g™)

0 2 4 6 8 10
NaCliJ¥ NaCl concentration/(g-L")

B2 HsEEhRERE NaClxt
4 FERE# SOD & Y B0

PEARIRIE EE /N, HLBOF AR, AUFE NaCl ¥R B3R %) 10 g/ L B
A/MEER T, IAYE NaCl ¥R BEIA 2] 6 g/ L Z A&
fk E2 B T (B 0E B8 /N, % NaCl ¥ BE 35 %)
8 g/ LIt b7, bl J5 SR TR, I BLE X R Rl ik
& NaCl Zb38 T 236 BTG T A AR fh i 3, 7€ NaCl
WHER 6 g/L ATiABEIRAME. SRKREE IMEERE
NaCl 43 i 7 %8 5 /9 POD 7% ¥, & NaCl &3 f5, 76
NaCl ¥ Bl 2 g/ L B ik 5] i KAE , H 5] NaCl ¥ B ik %]
6 g/ L BHERARRFN R TE K, 24 NaCl ¥R A% 8 g/L
it POD 1EHEFF 16 2B T B

—— A
~ 18000
2 16000

#HE 14000

—a— Al

—— )il —e— IR

g
S5
==
33
S3

AR

POD activity/(U-g"

0 I2 zll I6 8 IIO
NaClifk £ NaCl concentration/(g-L™")

B3 EsEPRERE NaCl 3¢

4 FEUR B E POD & MR B

2.3.3 CAT #E¥emasie MWK 4 AT LIE S, HALE

NaCl ¥y 2 g/L B, CAT {EME N HBA BT T B, bl

Frif EF+ 78 NaCl ¥ Bk 6 g/ L it CAT 151k 2l 5%

KME. WLELH CAT 7% ¥k FlE NaCl ¥ B F /B £ Bk
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FFHE TR 7 NaCl ¥R k%) 4 g/L A TR
K. TBAE NaCl ¥k B Ry 2 g/ L A, CAT P4 1L TC B
Ak, 7E NaCl YREEIAF) 4 g/L i, Bl b I 3Fik 3 &
KIE. JIBLALE NaCl ¥R B 2 g/L B CAT 1&M: 23
#a#, 7E NaCl VRFEIA B 4 g/ L B}, 38R — MR BE A /INIR B
Fy3e n(E A £k R B 48, 7E NaCl ¥R BE 153 6 g/L APk
i, Z J5kE NaCl ¥k B+ CAT 1& AR fLAHX 2%,

1000 F —o—itA! -—w—uFl —a)IIf >R

o®
(=3
(=)
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f=3

(=]
T

N
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S
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(=3
(=]

AL
CAT activity/(U-g"'min™")

(=]

> 4 s s 10
NaClif & NaCl concentration/(z-L)
B4 ¥EFEAHRARERE NaCl 3¢
4 FEGREH CAT BRI
2.3.4 MDA FEMA HYAL H MDA & EEAE
o RRRg i E AR BE R FE AR . M 5 AT AN, 7E R 4 NaCl
PR, AL MDA & 88K, HAM GRS 'R,
JIZL MDA & &5 m . EARRWKER NaCl e b T,
2 NaCl ¥ 2 g/ L B, MDA & 85 )1 B4R B/ i B
TRESN A 3 R AL TR B ARk, X4 NaCl ¥R ik 5
4 g/ LI, #EZLFI AL MDA & & PR T B A 2] /)
8, IR ERUA /MR BE R B it 23 MDA & &
KB ERE . X4 NaCl ¥REEIRF] 6 g/L BhALZLH0) 1 B Pk
B, WAL RSN, ERZE TR, 4 NaCl ¥k
FEikE 8 g/ L AU G AL 2 B I AR Ak, LI AL R
R NIRRT 22 ., 4k S8 hn NaCl ¥k BE R, BR 1B
) MDA & &84k FIHMHEHA 3 MR 2 T Reta s,

f=}

A IR a3

40 - —o—FHAL

B

MDA content/(nmol-g™)

S

0 2 4 6 8 10
NaCl# JZ NaCl concentration/(g-L™")

B 5 EFEPRERE NCl3t

4 FRIEE MDA S BHIR M
2.3.5 Pro FEMZENL MARWER NaCl b3 4 Ff
U E R E H: Pro & &A1, th 18] 6 AT A1, A5
NaCl 4B 2 o/ L i 5 HX BAR L Pro 5 B A
REfI%, BB Bl NaCl ¥ B TR 2 3058 EJHE T BEf
¥, 1E NaCl IR E] 6 g/L i Pro S &/, ALK

Pro & & NIKEE NaCl ¥ A= 20— B EFRRE.
FAUE NaClL ¥ E hy 2 g/L At Pro & B4k, 2 )5
RfiE NaCl ¥ B T+ 5 AW in, 76 NaCl ¥R Bl 8 g/L
Ak B KRG TR T . JIIELH) Pro & & 78 NaCl
WA F] 6 g/L Z B FE NaCl ¥ B 0 7 & i 7 24
NaCl ¥ B ik 2 8 g/L B 28 F %, NaCl ¥k BF ik %]
10 g/Lif XAk E7t.

1 800 —— AL
-y
~ 1500 =
%o —— IR
18 0 1200 —— 1AL
1
B®E 900
=
Z£8 600
2
=9

0 2 4 6 8 10
NaCl#€ JEF NaCl concentration/(g-L")

B 6 EFEARRERE NaCl 3F

4 FHELREH Pro SEMRIA

3 g

WYAEFRTEN LT BRI B
T HEYIRT A A E B 0 R T T N IR B, T BR s 5 4
E A 15 SR, SOD,POD, CAT 547 Bl 28 I 2 763X b
M T & EMER, SOD A X E R IEREE H H
3, POD BA B bR IE A % 1EF , CAT 7] KL bR H.O,,
B 1E A R S B BIRAE AT . % BFgEH SOD 7EXT 8
T HIE PRI EAE R [R) NaCl &b 3 i 478 Ak i B R 30 T B
BA—BHEGRILESD , 5IE W AR R E NaCl 4
TR MR FERECR -8, UL LIRE R
KN R B R A E TR R T AE N AR 1 A 5R 5, (2
POD.CAT J MDA ()X Fh—EHE RN . X Ui Al
REAS TR Y 34 b JEL S 6 w8 Ry XoF 3 ol 38 A9 AL S 2 S ) A4
BRI T Y S BRI e B AR HLE R HE
R BIRBE AR 0, 24 38 ) — 5 T B % AP AR 4 ML
SZBIWIRDY X FER AR AR A A v R
H—AJ5 . MDA 2BEAg S |-, &g m
RAE—ERR BT b AT Jhy 2 5 Bl A i 0 4 58 553 140 A= 2L 4
Frz—09, SR BN, AU W B NaCl ¥ B
B hn MDA & 82846 K, BB NaCl XA+ FL I HRIR & 1
FIIR A B, ST S MRS R AR . ELRIL
FUAE WM MDA B EMM FHHBE X 5HhFERL
F R RS RA—B AT B S LA RS A B 1)
ERAER, WL H, MDA & B7EMKEE vk & T 1
INORBH S8, 3 EL SR A 4 MDA £ & 1% 34 n e B 2/ F
R ERAE I 6 B )1 BT £h M BN T 55 40 3 FhAL,
S ERBAER B

IR BRIEABIBBATY R, A 5B S E T
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. BRI IR AR AR A5 5 R 15 4 o % A
otk oA ) 405 3 R AR B R Y 4 D 9 B B A
)T 240 D PR ) 25 oA ol B L 3 R A IR 64T, JE HR 4R
TR DR AL AT 1, B B 1 52 ok BE 3 n AE ) R N
Pro Z&FHE™ . SR IR AR E K Pro & &
TR A PR 3o 2 v 2038 4 1) B, MR A B SR 46 R —
2, Pro & BREE NaCl ¥ B3 i fn , i@ 14 & &
Zeff T NaCl X HLH) 31 72 B2, 5 5 40 0 P9 A B3R 355
AL ERAIZHRE T Pro & BIEH R G0 A K
g2, LI Pro TR /R A — R A9 FRE , 24 NaCl ¥
BEBR (KT 6 g/ MFURE # % % 1 , Pro Toik 4Kk
YEFR A N RS RS E T B0 B TR

&% 30k
(1 BRSLHS, X B, SRR 58 A B IM. JU 3 . o [ 0l H ARA, 2003
217-256.
(2] M. A Eh R T T Bt R T, JLJ7 R4, 2004(1) : 52-54.

[3] Bk BB A REA R BLER P AT S0 % e R [T, V4 it Fh ¢
,1996(4) : 30-32.

[4] WA BRERILZEE =, 5. FhRN 08 X 4 i 45 & R T R & AR 5
AR mA LT, ZRJuRll K24 , 2005, 33(3) :13-15.

[5] FRARLBKR T, BRE. RS HRpAE T & T 4 A BRI L]
T B4 X ARV BFFE,2013,31(3) : 162-165.

(6] XUIERE, SRAEHT 4% T Ha, . MR ERBRAH SC R 55 2 B TR B 5T
BRI, R AT FT,2012(5) :11-17.

[7] ERE4E,FMRE KT SRR A K & F A8 BT T LT ].
bR LR, 2006,9(3) :99-102.

[8] AR,k BiAIME. LM SHMPLBEERIFR R A DL E AR
[Cl. ML 5RE%R 4 (2009),2009.

[9] KRISHNAMURTHY R,BHAGWAT K A. Polyamines as modulators

of salt tolerance in rice cultivars[]]. Plant Physiol,1989(91) :500-504.

[10] KUZNETSOV V,SHEVYAKOVA N L Desert Plants[ M]. Springer-
Verlag Berlin Heidelberg,2010:261-298.

C11] X035 A, S8, Fa 24 1 X AN [7) Kk DR 50t wog 38 &)y v A 4K R A 3 AR
R LT Bk 241, 2014 (5) - 208-213.

[12] ZEHh, PhIat, ¥ PH T 4, 25, S IR SRS e 30 3 B b B JROR &) g Tt
EPEMBIFELT]. Bl 54, 2014(6) :207-216.

[13] E¥3E, AR, BT, 5. FRAARHE WL LB AL
SRR ,2000,17(3) : 188-191.

[14] 4Ry, A4 A B SEa 18 R LML JU3E . b ROl Hh B AL, 20007,
[15] ZEA4. YA A REFE M AIMI. JU3 . B EHE HiRit,
2000.

[16] SR, FMEHE, R TN 5, 4. R 30 X B O BSR4 K R A TR AR 1Y
T, Juoh 2, 2011(23) £ 15-17.

(17] EFWL. A=Y A by B SR F L YA B E R, 1989(2) :12-16.
(18] ®wl k. fYHiEh A= B M. Jb5t  BHEEEAR H AL, 1993.221-235.
[19] BER, EWL ARG T, 55 b 38 X3 Yy 4952 i Be A5 4y it 45 4L B A%
FHERLT] WSl RIER %2R A AP ,2014(3) :315-318.

[20] B, AEHT , X H. Eh 38 X = R0 7 it £h 28 AR ) A 4 F A= B A
g mClL 5+ =P ERHAESSE 16 A2 HBASERSMS
NEFEZEARPHT &34 ,2009(9) :21.

[21] %73 ARGk , 2k 4E , 45, NaCl i3t i 8 JRF T & R4 A K
B ML ], ARl R 222 42, 2004,39(1) :6-9.

[22] X EA Ap#eE, XIH T, 5. SO/ SR ARG R AR FARF R R T
LR B2 ,2009,37(6) :2378-2379.

[23] SANTA-CRUZ A,ACOSTA M,RUS A,et al. Short-term salt tolerance
mechanisms in differentially salt tolerant tomato species[J]. Plant Physiol.
Biochem, 1999,37(1) :65-71.

[24] LIU J,ZHU J K. Proline accumulation and salt-stress-induced gene
expression in salt-hypersensitive mutant of Arabidopsis[J]. Plant Physiol,
1997,114(2) :591-596.

Establishment of the System in vitro Culture and Comparison of
Salt Tolerance in 4 Species of Wild Pear

WANG Defen, TAN Junchao,LI Dingli, YANG Yingjie,SONG Jiankun, WANG Ran
(Qingdao Municipal Key Laboratory of Horticultural Plant Genetic Improvement and Breeding,College of Horticulture, Qingdao Agricultural
University, Qingdao, Shandong 266109)

Abstract;: Using orthogonal design methods, the suitable medium used for bud proliferation of Pyrus betulae folia , P.
calleryana, P. pashia and P. ussuriensis were screened and the salt tolerance were analysed and compared. The results
showed that the suitable medium for the bud proliferation and growth of P. betulae folia, P. calleryana,P. pashia and P.
ussuriensis were MS—+6-BA 2. 0 mg/L-+IBA 0.1 mg/L+GA, 0.5 mg/L,MS+6-BA 2. 0 mg/L+IBA 0.3 mg/L+GA,
0.1 mg/L,MS+6-BA 2.0 mg/L+1IBA 0.1 mg/L+GA; 0.5 mg/L,MS+6-BA 1.0 mg/L-+1IBA 0.3 mg/L+ GA,
0.5 mg/L,respectively. The salt injury index of plantlets treated with different concentration of NaCl and observed after
four weeks revealed that the result as the following P. pashia™> P. calleryana™> P. ussuriensis > P. betulae folia. The
activity of SOD,POD,CAT and the content of Pro showed all rising in 4 species of wild pear when the medium added
lower concentration of NaCl, and there was a slowly change trend in P. betulaefolia. In the change of the content of
MDA, the concentration of P. pashia was the highest.

Keywords : pear;in vitro culture;salt stress
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