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(L FMAA R FZ2BE B AR KF 130118; 2. L AT MABLEBE ARtk A Y RBESE AL AL 100097)

W E Ahbdsme i SSR Atk &, 4| A £ X EI& I L (4°) 5+ H 5% B 4 SSR-PCR
B R % 5 A & (B DNA Mg®t (ANTP, 3| #14e Taq B84 4 AKF B3t 47 E 3%, iR ik
& &% 1669 & 42 SSR-PCR B4R & i3t — A A 2 B & % 4 RIS 7F i & RO B & 69 s 1E
AP, R AR T H A E M DNA SSR-PCR B 4k % 4 25 1L:60 ng 245 DNA,2. 0 mmol/
L Mg** .0. 1 mmol/L dNTP.0.3 pmol/L 314.1 U Taq 8. 333 5| 34746 B8 KXE, 1
RARR KB EA 53 1C; 3252 95 CTE B 5 min; 32 AMEERH 94°C & 4 50 5,53. 1°CiE K
50 s.72°C#EA% 50 s;72°C3E 40 8 min,4°CHR A, ZKRRVE I ASIEH I SSR oA L2 T AR,

KR 378 ; SSR bRic ; IEAC s A IR R ALk
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The Impact of Babaan on the Seed Germination and Root Growth of Cucumber

LI Yuan-yuan' , WANG Ning® ,FENG Jian-jun®
(1. Agriculture College,Inner Mongolia University for Nationality, Tongliao , Inner Mongolia 028042; 2. Grassland Research Institute, Chinese
Academy of Agricultural Sciences, Beijing 010010; 3. Station for Popularizing Agriculture Technique, Kerrchin Right Middle Banner,
Xinganmeng, Inner Mongolia 029400)

Abstract; ‘Jinchun No. 4’ cucumber were treated by seed soaking with different Babaan concentrations (0,50,100,500,
1 000,1 500 mg/L) ,the effect on seed germination and morphological indexes during seed germination were studied. The
results showed that 50~500 mg/L Babaan could effectively improve seed germination rate and its root growth,but high
concentration was inhibition to it,and the higher concentration the inhibition stronger. The cucumber root vigor was
enhanced in low concentration Babaan,but it reduced in high concentration Babaan. Electrolyte leakage of cucumber root
was reduced by 50 mg/L Babaan concentrations, and the ability of resistant low temperature. Comprehensive analysis
showed that the treatment effect was best by 50 mg/L Babaan concentrations.
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B—RKHJINEHFRA~5 M BN ZEZREZE K
KBILH M HRYEZ TS, L@ o mER kT,
H T B S [ R B SR B R BN [R) L A2 R T B
PEFIVK B AR S, B, MR T SSR il
EISRFEP 20 b/ SSR i B AR AH A, {H 243 1 78 SSR
Wi ) P 91 25 S AR <1 B B9 DL 37, BRI TG, B 46 A1 R ik
PR X IR R U S B TR 5 |4, R ) PCR BT
) B 7 0 P25 3 2 e R R B P R PR UK 5 45 2R R AR
[F)AMAR] SSR A7 s A BT AS A, 3x B2 AN R I ) 2 25
P B FARC TR TE 20 42 90 SRR R R
57 7E PCR HAli BB AL FARic SR oA Ry 2 — b
AR FARic M ELE B DNA 43 FARic, SSR 4+ F#r
ICEAFERMESSHES , FR7EEY R E AR BA
I R AR

16 SSR AR FG 103X — Wy i B I A AT AT
i B SERE A4 ) SSR-PCR B IK R , B 37 —Eif
B31ER) SSR-PCR L BIfA % . H A, SSR $EA B 45
FAFRE NZEE FOR Fant ERNY S R E
YIRS BE B 3845 2 e 4307 L 38t A5 1R TR L o 5 2 5 O F
3%, SR, A XhRUELL Y 35 16 SSR-PCR J2 B & & {5 K
W3l . SR AR IE AR R 40 M st 5 R 58
4 FELR I AL A X35 76 SSR-PCR S i o 5 AR &
FTRACAE R , BF 57 L B A S0 Ak 38 0 R B 2%, 4 I
3516/ SSR ZrFHRic (I PR B AR B e SR
1 #R5FE®
L1 a5k
L11 HYEE K3 mFHE R 8 L TR AR
S BEAE O AL 3 B 7 L E 5T O B 35 TR T IR
B, REFHIAR TS RIT RIS 7 18] 5256 % 0
AR P O IR AR T T R A b, B T
—80CUKA P IRTF A .
L1z BEHA5Y 51%h biEETEY TRARE
&, 5] ¥ A23 (Forward primer: 5’ - CTCAATAACAC-
CTACCAAAC -3’, Reverse primer:5’-TAAGCTAAAG-
GCTAACCCTA -37)1F 2y 1E 5 SE % 9] A 0 1 9 I8 7€ 5|
Y1, ANTP.rTag B .Mg*" .20 bp 7% 4> F & (Marker)
DNA ladder #RWSE T TaKaRa AH)AFl .
L2 Wk
L2.1 37EEP4 DNA RSN E FHHRY
CTAB M $2 BRI 41 DNA, FI 1% A3 85 b oL Tk K
M, {8 Eppendorf /A &] 4 7= i) BioPhotometer 1% g ¥
WA 5E DNA ¥ Wk BE , # B 60 ng/pl, —20°CF
A
1.2.2 SSR-PCR §"# %57 SSR-PCR #" 3 X i 7&
PTC-100 Peltier Thermal Cycler 3N ¥ 384 F #47, 4]
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R ERFFEF S Huang W GH4, PCR ¥ #5724
8 390 MIBAR MRS , 76 3 V/cm HLFE R HRLYK 2 h, 2551
FH GelDoc XR ¥ 85 F 45 (Bio-Rad 2 FD IR G- 77
HER,

1.2.3 SSR-PCR J i 7K - #47) 25 s %€ F 1E 38 % 11
PCR RN H&A K 5 MHZE(ANTP, Tag B AR DNA,
1 Mg ) BT #E X 5 AR B AR AR
FAIEAZ T Lis (49D 7E 4 KPR B AT, Lis (4°)1%
WHRERNE 1.2, 3SKEE., HRITHERE 4 KPR
BRI, NG 0 Ak 25 B L B8 43 B 4 MR JBE 7K » e 4 78
XM RA S

%®1 SSRPCR REEZERHEKE

Table 1 Factors and its’ levels of SSR-PCR reaction

K% Factor

K g Mg?t ¥k dNTPIRE  SIWKE  Tag BRI
Levels  Template Mg2t dNTP Primers Tag enzyme
i /rl: concentration ~concentration concentration concentration

g /mmol « L1 /mmol «+ L= /ymol « L1 /U

1 60 1.5 0.1 0.1 0.5

2 80 2.0 0.15 0.2 1.0

3 100 2.5 0.2 0.3 1.5

4 120 3.0 0.25 0.4 2.0

% 2 SSR-PCR R EZEKTERIEREWIZIT

Table 2 Orthogonal design of SSR-PCR reaction factors

Bt Mg?t k.  INTP¥E  SIKE  Tag BHKEE

&

Serial Template Mg2t dNTP Primers Taq enzyme
number DNA content concentration concentration —concentration concentration
/ng /mmol « L1 /mmol « L= /ymol « L™1 /U
1 60 1.5 0.10 0.1 0.5
2 60 2.0 0.15 0.2 1.0
3 60 2.5 0. 20 0.3 1.5
4 60 3.0 0.25 0.4 2.0
5 80 1.5 0.15 0.3 2.0
6 80 2.0 0. 10 0.4 1.5
7 80 2.5 0. 25 0.1 1.0
8 80 3.0 0. 20 0.2 0.5
9 100 1.5 0. 20 0.4 1.0
10 100 2.0 0.25 0.3 0.5
11 100 2.5 0.10 0.2 2.0
12 100 3.0 0.15 0.1 1.5
13 120 1.5 0.25 0.2 1.5
14 120 2.0 0. 20 0.1 2.0
15 120 2.5 0.15 0.4 0.5
16 120 3.0 0. 10 0.3 1.0

1.2.4 SSRPCR iR M IARIRKIRERE FEHHE
AR N AR R R R R E, X3R5 B 5140
B KR E AT . B KRR 47~60°C , Fhik it 12
ANVE . 47.0.47.7,48.5,49.8.51.5,53.1,54. 4,56. 0.
57.6.58.7.59.5.60.0°C, frfd PCR yF=# 47 Ha Ik A
1.2.5 SSREAER M IKREUE 5% Forward
primer; 5'-CTCAATAACACCTACCAAAS' Reverse prim-
er:5'-TAAGCTAAAGGCTAACCCTA-3' %} 16 4~35 1 &
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Pl S FLE 2 Ff DNA 3#£47 SSR-PCR ¥ 34, iff — 20 ik H:
RALJE 1) 35 7% SSR-PCR J i & R DL & R R S8 R
FEME .
2 BR54WH
2.1 ZGIEFEP 4 DNA ZE8 N

K3 AP 2H DNA ODyg/ODygo 78 1. 71~1. 92,
DNA ¥ BEF#E 100~300 ng/ peL, 1 %6 35 i Bl A I 2477 175
B A R A, DA BA BT 75 21 1) DNA 58847, 7T i F SSR #r
WA (E D,

B 1 %HEEEH DNA KIIRAS ¥E 5 R B ik
M. brdfESr T8 DL 5000 bps1. “#ANE 2. ‘BN 53, ‘&40
ZTHE 34, RLLFTHE 5. ‘PUIETT A .
Fig. 1 Electrophoresis of Chrysanthemum DNA
Note: M. 5000 bp DNA ladder; 1. ¢ Ziruyi” ; 2. ¢Cailongzhua’ ;3. ¢Jin-
hongjiaohui” ;4. ‘Dahongtuogui” ;5. ‘Xishigiaozhuang”.

2.2 SSR-PCR J b1k & HE T
2.2.1 EXBHTSEITHEMTE BRIEER 2 Frikitw
16 MAb3LH A #E 4T SSR-PCR ¥ 18 )N , T 18 7 ) 2 %
EVEEL UK, A 2 W] 5, 7E 16 AL B A P B TR AR
DNA.INTP .Mg** \Tag 8549 5 MR BEEREHL B AR
AL, 4 W= 2= AR ., o 58 2.3.4.5.11,. 12 4 &
ARy 8 A T R IRI AR BE A BT 5 58 1.7.8,10, 15,
16 HE R YEN, RUE=YHEAE EE. 5N
ZyWER ;5 6.9.13.14 HA R BNEW MY 8-, (B2
% 6.9 HAHARFRRER BRI, 13 A4EE M
Xf2edb, 55 14 AR EVESR A IS . PRI, BEEREE 14
FhEH A, BIFE 25 pL AR R 2% LA B3k B 435 DNA
120 ng dNTP 0. 2 mmol/L.Mg?* 3.0 mmol/L, Taq i 0. 4
U5k EES 1 pmol/L, F T35 48 SSR-PCR S,
2.2.2 BIEW AR DNA M (ANTP FI5| 91k B (1)
i RN RS2V, KL A23 5| XHE R BT
SRR BIY), A FBFFE 354E SSR-PCR 14 £ H it & AR
DNA . Mg"* (dNTP 15| ¥k FEXHA R P HE 45 R,
FELATGWRE AR &, B H AN, Y& 7E 0.5 U i,
H FEGE D, FEE =YD S BN ; B B &1
-y £, KR E MR, NTALHHMAE S
M, MEgEE 1 U RHEIRT (& 3), e8P & 5 & R RT

B2 EZXFITEE PCR=HHBEX
I AT G 5 W3 2; M Fryksr Tt DL 20 bp,
Fig. 2 Electrophoresis of PCR amplification products with different combination

Note: The number refers to combination number according to table 23 M:20 bp DNA ladder marker.

TR M WE AR, Mg ¥ E R 1.5 mmol/L
3 453 55 5 VR BE R 2. 0~3. 0 mmol/L B 257 L3R
W7 » ¥ BE A 2. 0 mmol/ L At £ 7 Wb » ™ 38 SR Fe 4y, R
Mg™* fy A B M 2. 0 mmol/L(E 4), FLL ANTP #
B RAs B, ANTP ¥ BEEZE 0. 1~0. 25 mmol/L At ZFAE 1S
ZITE 07 A9 5 38 7= 4, A ELZE 0. 1 mmol/ L A ™ 38 R0 R B
£, BTLA ANTP ¥ BE 0. 1 mmol/L(F 4. &HJ5 A5 IY
W R &, 5 WK EFE 0.1~0. 2 pmol/L A, j=4) &
D EEBE, AW ESTTHTE, 7£ 0.3~0.4

pmol/ L I , SIREFFEITE B A 4™ 38 7 4y (LR 5 | Wy ¥k JE 5
PR BRI Y B E T R . FTL
RAERG PR BERE N 0. 3 pmol/ L& 4)
2.3 SSR-PCR iB ki BE H i 6

PCR 3" 3 J B A2 PP A48 A0 1 B JCRIIE (3 A
BIEIEIR, MR KGR R Y IR RO EE W
SNk 3= A0V 7/ ULk S I NIV EE 7 biEP e
FETRAHER B KL BE EE 51 4 58 DNA 4
SR REEL BT B R AR R R AT

129

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn

- EYEAK -

wF @ ¥ 201203):127~131

DNA polymerase The template DNA

3 FEAFRE Tag B DNA #EHHE PCR =41 ik & R
M FRdES T 8 1~4 BERKK R 0.5.1.0,1.5.2.0 U; 1~6.
DNA ##% 20.40,60.80,100,120 ng,
Fig. 3 Electrophoresis of SSR-PCR amplification products with
different amounts of Taq enzyme and DNA template
Note: M. DNA marker; 1 ~ 4. the amount of Tag enzyme was 0.5,
1.0,1.5,2. 0 U respectively; 1~6. the amount of DNA was 20,40,60,80,
100,120 ng respectively.

Mg?' dNTP Primer

4 FEWREE Mgt (ANTP. 5| #8f PCR F=4) i ik 5

B M. ARHES TR 1~4. M2 T ¥4 1. 5.2. 0,2, 5.3. 0 mmol/L;
1~4,. dNTP #4351 0.1,0. 15,0. 2,0. 25 mmol/L; 1~4. 5| ¥4k & 43 5
0.1.0.2,0. 3,0. 4 pmol/L,
Fig. 4 Electrophoresis of SSR~PCR amplification products with

different amount of Mg*" ,dNTP, primers

Note: M. DNA marker; 1 ~4, Mg?t concentration was 1.5,2.0,2.5,
3.0 mmol/L respectively; 1 ~4. dNTP concentration was 0.1, 0.15,0. 2,
0. 25 mmol/L respectively; 1 ~ 4. primers concentration was 0.1,0.2,0. 3,

0.4 pmol/L respectively.

1234567 86 101112

E5 FEBRMEET PCR=YHEKXKER
T :M. 20 bp SRS T8 1~12: 08 KR BEAKIK A 47. 0.47.7.48.5,
49. 8,51.5.53. 1,54. 4,56. 0,57. 6,58. 7.59. 5.,60. 0°C
Fig. 5 Electrophoresis of SSR-PCR amplification products under
different annealing temperatures
Note: M. 20 bp DNA marker; 1 ~ 12. the annealing temperature was
47.0,47.7.48.5,49. 8,51. 5,53. 1,54. 4,56. 0,57. 6,58. 7,59. 5,60. 0°C respec-

tively.

PCR [ BB K IR A B . ARYEIZY AT ) T {H
BB KIRBETE 47~60°C, ¥ 3 1 3h A AR 12 MR BE
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FEJE .47, 0,47, 7.48. 5.49. 8.51. 5.53. 1.,54. 4.56. 0.57. 6.
58.7.59.5.60.0°C, 132y PCR ¥ 3% i i bt
BEHEAT R TKAEI . 4nPE 5 BTN, 3R KR BE IR (R D),
G VR HCIRARRE Y 3, 7 A S5 R AT SRR 1R
KR PERE R BB BR AR R F Y 1 (5 2~9), W Bl
Wb o AELTRL BE S VR 5 | ) S AR AR 45 & 22, PCR 723 20, FRL K
S 2 (r 10~12), B BT, 51 9H0E KR
. BN, R AREE—
FETH BRI ARG , LA S Mk R A0 7 A R e e =t
ZEA T 53. 1°C iR KREE, FT 4 14 W5 M i SSR
HE PR
2.4 fRfE SSR-PCR I 4 F AR P U

NEF bR B R N AR &R, 5 9% A23: Forward
primer: 5’ - CTCAATAACACCTACCAAAC- 3, Reverse
primer:5’-TAAGCTAAAGGCTAACCCTA-3’ , %t 15 4~38
AETHFRA 1 ASEZ A E) DNA #4777 SSR 348 &2 6, B
A1) DNA #5359 38 IS Wi B 5 5 B (B 6), %
TR R A8 E .18 FH T35 16 SSR-PCR K Ji

s e

E6 16 M%EmMT SSR-PCR Bik4E R
Wl RN 2. ‘&R 3 SRR 4 & XTTR 5 YR
AR 56, MR 57, CHETE 8. CBARRY ;. (R ;10. SRR
11 BB’ 512, “PURE YT %7513, AT 75 14. BEE I 515 “HLHB s
16. ‘FrzEt .
Fig. 6 Electrophoresis of SSR-PCR Amplification products for

16 chrysanthemum varieties
Note:1. ‘Ziruyi’; 2. ¢Jinkuixiangyang” ;3. ¢ Cailongzhua’ ;4. ¢ Jinfeng-
wanli” ;5. ¢ Tiannvgequ”; 6. ¢ Baisongzhen’; 7. ¢ Longshe” ; 8. ¢ Maohuaju’ ;
9. ‘Yudiechi’ ; 10. * Jinfenghuang”; 11. ¢ Mokui”’; 12. ¢ Xisigiaozhuang ’;
13. ‘Pinghe” ;14. ‘ Taxuexunmei ’ ;15. ¢ Hangbaiju’ ;16. ¢ Xinxueshi’.

3 ititE4ie

RIS R T L DNA B XHE R 5 m ik, i
dNTP ¥ B F 5 | W e BEXHA REEmE/N . WEER 5T %5
34 SSR-PCR 1Ak Z 4t 1k 25 SR AR MO . 2448 A e B 1 1K
A - F Rl B ML R AR, I 3G 7= 2D, S5 N T T, WREE
i A, AR O 3 B AR e R R R B L T R
58, B R BORN T . % B T BT 15 B A AR DNA
60 ng, 5| YR EEXHA R MA K, INTP ¥ B F1 Mg™ ik
FESHA R AN R, Mg TR R P HBEREME Tug
g , 2 H R AR A ARIIE , PR Mg™™ f R B 6 SR 2 i 3
IeER . LR EH, Mg W EZE 1.5 mmol/L [}
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188 , Mg™ Xt Taq BAIMELRCRAC T =0 2. £k
FiE Mg Wk B W& A 1 I, FoE AR AR A&, 34 B %
PR M 2, Sl e BN M 5R, & T K IR Mgt Wk E
2.0 mmol/L A Al Xk R W B, INTP IR 2k R
BN Y FERNEH 53, B W 2 /% B w3 ™= Y 1 7~
&, IR REY KRS ANTP 25 0. 1 mmol/L Hf,
X—WRET /) ANTP & ABI 2 IE % PCR KN FEK , T
2 ANTP &N &5%F Mg™ =R fEHiE A 4551 2 X4
Mgt ¥ B F Ak, ANTP (5 Hi/EFE M B &, W
AR INTP ik EE R 0. 1 mmol/L,

POCRHIEAE B B 52 50 R0 51 Y 3R BE AL i 50 A
SRRV R, 8By TREN®R . EE IS
£ SSR-PCR [ i & & , B &2 I #& % 25 pL:60 ng BEHR
DNA.2. 0 mmol/L Mg?* 0.1 mmol/L dNTP,0.3 pmol/LE|
Y11 U Taq B ; HEdEiB KIRETE 53. 1°C; ¥ WRETF &
95° CHIAEE 5 min, 35 MEIFAY 94°CAEME 50 5.53. 1°CiR
K 50 s.72°CHEAH 50 s;72°CFEAH 8 min, 4 CIEFE .
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Establishment and Optimization of Chrysanthemum SSR-PCR Reaction System

LI Ya-hui'? , HUANG Cong-lin* , DONG Ran’
(1. College of Gardening, Jilin Agricultural University, Changchun, Jilin 130118; 2. Beijing Agro-Biotechnology Research Center, Beijing
Academy of Agriculture and Forestry Sciences,Beijing 100097)

Abstract:In order to obtain the optimal SSR-PCR system for Chrysanthemum moriforlium, an orthogonal diagram
Li; (4°) experimental design was employed to evaluate five factors (template DNA, Mgt ,dNTP, primer and Tag DNA
polymerase) at four different levels. The fully random single factor experiment was used to select the optimal level for
each factor to optimize the SSR-PCR amplification system. The results showed that an optimal SSR-PCR system for
chrysanthemum was obtained as following: 60 ng DNA template, 2. 0 mmol/L Mg*",0. 1 mmol/L dNTP,0.3 pmol/L
primer,1 U Tag DNA polymerase in 25 pL reaction system. The optimal annealing temperature for SSR-PCR reaction
system was determined as 53. 1°C by gradient PCR. The suitable thermal cycling conditions with initial melting at 95°C
for 5 min,followed by 35 cycles at 94°C for 50 s,53. 1°C for 50 s,72°C for 50 s;then keep the reaction mixture at 4°C
after a final extension step of 72°C for 8 min. The optimized system would be effective as a solid foundation for
chrysanthemum SSR analysis.

Key words: chrysanthemum;SSR markers;orthogonal design;optimization of reaction system
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