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S TFAREEARTEFE Y B R b B S R

Bk, TP
(PR AR K2 R0, BV B 712100)

i E:REATRIENER NBT —RAREEND TRICEESSE BRI, GHEREMTURS
FTEMPEZTEANA . FRGETEMNHNEA. BERENFEANRRANEZMNFIFEENZTE, BN T X
KA FRICHERFTE ) e 4 F #71C (Functional molecular marker) , XM H BB 4 FIRicEARFHT EEH T
M — TR E BN RRES S (SNP) AL AL F T 76 5L o B9 40 9 S M R0

KB 4 THIT; ARE LA SNP)  REIRT: Y B #

RS HES 5565 XKEREN A

B M —R 2 F4RiE——RFLP 2 T 4530 [t DL, 8ok 8 £ 1 47 7 7 12 8 F & i K, 10 RFLP,
RAPD, AFLP, SSR 4, X &4 TARCH Al TR EKIFME RERT LS U R QTL B . K
i > IR B E TARCE AL T2 E B3 4 S X R IR X, P RIS, ML ER e, 2%
BEXMEYHRE—SFHERBIT . MAENEO SR M S B NES" . ARTEFREENE K. H
B SERDEAXRKA S TniC. MEEYERG HFRE.ZEAAGFRBRRFBAURSHIEYEED)
BEBT RT3 R A4 7 1 Zh BB M 2 F #5718 (Functional Marker) 8 FF & H R , 3% B J& R K 4 F A
LR R R TT 1A,

1 RFLP 5 T-RFLP #fR

R B BE i< B 5 &5 M (restriction fragment length polymorphism, RFLP) 4712 B & B 7 & 1 DNA 7
CHARN, BRI BB R E A, RS R 2 A K DNA F B, FI A Southern B335 %% %% B 5 B8 £F
SR, B DNA 4 R B - DNA R BN EZSHEEE. BRLERE AR MEEFIERNER.
RFLP J& T3t B ¥EAric , M st (2 B et R A R 23S E A LA/ & 46 & B 8 F RFLP
RAREB . AHE . B AERATHRS TEMBIR. i, BUES T R A T B H 41 % 5. Keim P
LA 17 4 RFLP 4 THricét St REBF B AT B, RIE KT VB (Glycine maxr (Linnaeus) Merril) fl
B4 KRS W R (Glycine soja Sieb. et Zuco) 4T T HRRAZERHEST . ERRAERBE AT LB AN TR
B R 2 F R B/ TR A K E TR P 4% a2 N 4 1 B B2 % , Menancio DI 4 fi§ RFLP
FHEMNT TABFEREFZ ARG R, BT R I E 4 KGR (Glycine tabacina Benth. ) fi 55 —
B4 KRG M (Glycine clandestine Wendl. ) Z [ HRAZREH T, AR E Lo, XM ERERNEE
KREIEJ&E (Glycine soja Sieb. et Zuco) FFIR1EE B, HBATE R T H- N AR FHE. 7 I RFLP 4+ T45
IRAREHRABRERA LMYMHEANER A BEEEENE L.

£ RFLP i AR ER |, KR E 5 B K F L+ 4 (Terminal restriction fragment length polymorph-

o #% B #9 - 2015-12-25; 8 B B #d : 2016-03-20.
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ism, T-RFLP) AR F E#L KGR M. £ RFLP 5|98 57 KIFA KA iC /G #17 PCR, BRI , ¥ X 4
T U0 b B B S PR ACA BT, B S Y 57 RO AR JAR 10 B9 B, BV R SR RR il 44 A Bt (Terminal restriction
fragments, T-RFs) , RE K B T-RFs st B /8 B AF MR AR L8 T RFLP HA, i TH 57 Iay
JeARic, B AR s i S R E B E &, B AR TR A& AR 2.

2 RAPD 5 SCAR K

FEHLY 1% 2 254 DNA (Random Amplified Polymorphic DNA,RAPD)# R 24— F| B PCR ¥ A K
B TARCEARY . DAEY N 4 5 N BR , B KR 10 bp £ BIBEHLT | #1317 PCR ¥ 38, 75 R 7]
KENAHSY HBERAKEARMFER. HEHB R BERE AT UERNERAFIER
BFEL A, AET DNAGHRHE BAOTEEL R R—MERETEYERAdLSSEHES 2R
BRI R, ESEEYHM S RAPD iR TR RIEE RN EE . BEt  SERHNE KK
R INF Z RN LERRBL. A T R4 RAPD AW AR, AT XS K T 759 1 X 45 18 (sequence
characterized amplified regions, SCAR) | # & # 5| ¥ 3% £ &5 4 #7 i€ (Sequence-related amplified polymor-
phism,SRAP) [ Rl P # i TV 2 £ &5 #5712 (Random amplified microsatellite polymorphism, RAMP) 25 #7
B M L SCAR S FARE B ARE R T, H45 A T RAPD Ml SSR 4ric 48 &, fff PCR ¥ 18 ™= #) B 4%
5, JF B H R E M E R S DR IE.

3 AFLP fRig#HFEAR

4k RAPD 73 FARICZ G, HEL T —#r 5 RFLP fRiC M RIE 4y FARid — 3 W RKE £ 54571 (am-

plified fragment length polymorphism, AFLP)™!, B & i 4 [F] & J2 #F 2 A FR ) 4 A U0 B X7 5t 5 4 DNA &
cDNA #7118, 5284 2B A B AR AR, AFLP AR S5RGBTy 1, 9 ik 2%
XU 3L B B R DNA R By A o » 3 35 5 5 FOME 48 A FR Rl e BB DAL A E M I I B AL R E ™
AR T AR PAGE KT . B8] H B K B2 S BRI ok , X &2 —Fh 3k B AR, AFLP iy PCR
FYEREREEESE RN PCR YA I 5000 5 EL . ERR R ZMAEELEENESME, TH
FUEMMZ AR ATRAERA SRR P REREMTFEE. AFLP 404 % F M & EcoR 1/Mse 1
WE A 4. Toru Takeuchi % AFEX R B M B ERFEE WS MH RS EANRRZBILE". HF
ZFIF cDNA-AFLP iR WM HHAR T HBZEEEARATRHARNAEHER AN T EEAMS AR ENER
FikZS, M 1024 XF AFLP ¥ ikt 111 X514, 93 205 ZEFHET . ELE L FKER,
BLAST b5t g, xRl 48 NEFE , Hp 2 AN EHREABTKREAPERRE I M EEAETTERRET E
S0, Du H %5/ 256 Xf AFLP gl%ﬁ*ﬁTﬁﬁﬁﬁ”‘l‘ﬁfﬁﬁnﬁ PI 114490 1A $p vt BE 5% & # OH
88119 M BEERZXEZR MY HMAFLERPTUBEN 19N EREET MU T 711 AMER,HPRH{F 7
HE AL BEAG S FF PI 114490 FURHLIF B & F OH 88119 g fEREE R,

4 SSR '_—_JIRAMP SFiRiIgFEAR

4 BT F & E (simple sequence repeats,SSR) REHATHE —-FEFI . EINHNERSIHTHEH
KEMAR, B EF DNA il &5, Uk DNA R4 B0 30 SR BCA 2 B0R 1B B9 3 4H ok
BRI SR A XD SSRAE N —Fp AL B AR IS KBS T EMIEYMZEEHA D, mAlEIF . DE.
KB RKREF ATHEEEBR BEBANEEA,. S ZATEREMMRESH I $. Yoko Yamash-
ita % A M5 SSR 4F AR IR FE K B G R “wilis” s A T 0B AL B 00 2 B (Rsdv D). BT Redvl 255 E 4
FET 44 kb BIX MH] P9, Hoep dk 6 Mg DY Pl E A 59 4 SSR 4 FARiE Xt 90 iy K & 5 fp k4T T 2
R 2H 1 4 K BB P RUGE 1145 3R I Popgene32 BAFHE MM R ER , A E S (GD)YBEE KX 0. 0307~
1. 4529, 78 GD=0. 805 4k, ¥ 90 f3 K AT R4 K 3 KA. AR M0 55 7T AR E b 22 (Al gt 6 B R Y
EZR WAIUHESEZREEHERYS TId, - FR QIL S . RS FEM IHEAEEE L.
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Wang YH % H 10 4 SSR A FAricht 5 MEHAKRE S, 3L 195 BT 2R ST RARFLEHHE
MIECEE K 97.78% AT LI H3X 5 A BF A K G 5 A 3 8 815 £ R, SSR 471042 & # Shannon #%
(H’) B4R 0. 3595~0. 6506, F-3J{H 0. 5386, Nei's 255 R K 0. 1633, EF AR 1. 3805, 4F
EXRXEEESRE EX S M EEAGTFRFEXBNRETRNAERBHEERZ R,

R ,SSR A FHRCERZ R RZMEM B PR AN, =M ESESBRE AT HEX—FE, A
#1t #f RAMP (random amplified microsatellite polymorphisms) 4 FHriEH AR, HP— &3 I LUHM T E
DNA #Z.0 R FIE RS9, FESI R 57 W 3 EJL M e, B — &5 % 10 bp £A K FENLS
B, X0 FIMAARA 2 MEE(D—KIFIYH 37 i L EME, 5 — &5 WA RAPD 5314 (2)—
#5198 575 L4 B RE, 5 — &5 A RAPD 5(4. M RAMP S BRI T M4 REME &M
Z I A, AR B M TR DNA SO EE B EEFRARE H A0,

5 SNP =S BI5H

825 F SNP ¥R e, B U) ¥ 1% £ A1 ¥ 5 (Cleaved Amplified Polymorphic Sequences,Caps) fRigH A
BREBFRBR. BRNAHTHEFOEEEMFDY. W4, 2 AMEY A2 1 E A F 580 F 58 B, Caps
AR FAE A2 , B R P 5 Fh 2 8] 0 2 A MR AT L SURT LA T A 1 A I A BERBRERESL
B S W5 S SNP SIS B AR S B B B AT B R R &
MEFERNER. UKTE R william82 MFE & 12 hit—BRFF| R 4.

William82 3] 5’ CGTTCCCATCATAAATAAGCTGCATAATAGCAACCATCAT 37;

WE 12 B3 57 CGTTCCCATCATAAATAAGCAGCATAATAGCAACCATCAT 3°.

FRAEEATIEE Alu TR LLRBI“AGCT” U1 EF 5, £ william82 M E 12 h, B F— I RERNER,
B —~ SNP 7 s, 45 R Alu I 7] LU William82 P FI U1 R PI & HUAFIE 12 MAFF], AT 875 H
ahFpE) 22 5. AR T SNP IEMFA TR R AN S EWIESLF R BRE , Bk, 7% SNP S HAREHA TR
A Fhic, XBMBMR T Caps 519 MFF & S5H A, B T4 B9 1 £ 854 )F 5 (derivant Cleaved Ampli-
fied Polymorphic Sequences, Dcaps) ¥3iC SERLIE 4 , X F 2 FARICRIEY W5 P 5] A EBE, — 5|
ABEBEMBEEABEIRNA, BUSRESIDESREM, Ry 50w kM 2. Deaps R R H 4
BCARZE A1 SNP i i 36 7 4 B — A BE VIR BI AL 55, X ¥ — 3K , Caps #1 Deaps JLF- AT LLFI A A7 4 9 SNP i,
B FARic, &R 3t B AR, MR T Ak 2 6] SNP-# 22 570 B8 4 v g I BE L0 B A S AR, AT 254
X 4+ 8. Ryoji Takahashi F|f§ Caps M H ik EHBREEEMBEEENERNZRNFRF LA, KEE
EEEHRYE - MYBREFPREEZEFHEE—GCmMYB-G20-1 £ %, I3 F £ K G %% &
HSRGEEEGHALZE, FELRENERT REHEF P SNPHERLSPWERBEL. MASTHERE
M ESEEANTREBRAVNENERER. BB T GnHMAla— 54 BB FEREXMERN R EE—
MREGCEH ARNER RANAERI T ERMEMLE RGP, BT 53X Fal DL mAaY IR SNP
MR FESFERERFERAEMNERERNA R REZH AR (Targeting Induced Local Lesions IN Ge-
nomes, Tilling) , X F B & 5 d1 £ H # Fred Hutchinson FEAEBF5E 0> Steven Henikoff 40 5 fIBF 55 /N H
RBEFR, B—MREBREFARFTE, TUBRARYHPEMERZANER. AXEMREEIF Tilling
WH W, —EnEABRKET 100 MEE M 1000 BAREMET. 4, BEENFHEARD SM Y/,
XS A ) @ Ay EST F3IU 7, & R IIFZE SNP F1 InDel fif 5. LUK R B, X LR R X E R # Ay EST
5], 4 R 3899 4~ SNP i A1, X 26 SNP A S #R R 5 HEhREM %, X TERAMHRERN G,
BEOEASENASEY S FENNHEBARER L.

6 DArT HAR

ERPEHS R, BEBREARA BHEANMEEFIHRE, B, ZHHEF 500G R # A (Diversity
arrays technology, DArT)F 2001 4E8{ Jaccoud HH EHi k™ , XM ERBARER, . KRA, Aok, E
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BREMA BSERNERFBEXHNER, RESAFAFIIEREEZEHENTE. B 25N EME -1
DArT FRig. X% KBORTLLAr A 3 45, A FE DNA T H A5 IRl &, e e 45 R AR

(1) FEFE A DNA B H B8 &

B ST M R I R 4 DNA £ [ U1 31 55 3R Y [R50 0 P 1) B B8 410 , 20 U0 B0 45 8 55 9 P U1 8§ Tap 1,Bsn I,
Ban IT FIY] SRR W EIEG Pst L AEFYI S AR AREE 4 DNA WEARERSRK, 2B AV BEREERY
0.1%~10% Ky “HFEH I FE DNA” HiX 26 DNA fi E4F Rtk G Y 38, i Pst 1 83k, & B3 “EH
HACR DNAZ AL, R R R A AT ESRE MY 7.y Ak SASHF PR B E
HANRER DNA TR REEFEA DNA WESHECHEL W5 55 EH AT M KB 0B EEA AR
&P ATE RS U B 22 0 B8 S A PRIK A0 2R 4% 5 1) DNA B et REEB RS AFLP $ARBAHML, Wenzl F i
FRATEXMBEREREFWET RHEAMRIMECE, AR LS BREAR 15%~20%2 KFH
Y Y B PR 4H R S FD BR o P N DR B e AR S R e AR AE 1 2 A BRI E ], Wittenberg S 4 Pse 1,
EcoR 1, Taq 1 3 R TN VBT B I A A DNA #17 B Y) B, LR RM T Pst 1/ Taq I IR B D)1
BT

(2) 4+ il 5

BRI, AR R Z B S & A B a9 FE DNA i A AR 1R BR & 4 9 U0 Bl AL 28 L 3 B4 B Y)Y
B3k, i#47 PCR ¥4, B J5 0 B9 6Aw1C . 4 RBAE N DNA 4 i F.

(3) F 45 R ML ,

LHE SRR, B T AREANRKENH DNAPHZ R, BB E SR ER— S8 6 RBH
KHELRFAN, B —MHERERRE 4 DArT #it. DarT HARES FIRICHBEMRTFR SN QTL
L A5 BT 5 18 4 FARIC R JE % B M — P 5. Niedziela A 45 F) F DArT $LR /DB 7R #1 3R Jefafk |
R 450 QTL {7 &S AL vkt 24 A& A4 DarT 4R850 . X S645 10 B9 FF & 5t LU /N 28 22 Tirf 40 M AH o6 2
HAEHEMHREFERFD. BN Wenzl £ KEFHE T H — 7% DArT #1525 91 B 15 LK, DArt #5108
EBEBIARE, N, B R LR A5 Y o i Y €5 1 B 25 BE 1% P B9 A9 B P Mantovani Z5F( ] 162 4
SSR #RiC M 497 4~ DArT bric# # T BEkL/N 3 1381 % 7 81 ST . Hearnden %6 ] 442 4~ DArT Hri2 #1536
A SSR FRICHIEE T K% BB & BB A5 B3, EISER RN 1100. 1 oM, FRiCHEHBEE N 1.0 M7, FH5bh
F DArT S AR UGBS #T KRB R BN, T UL R E UM A F MM T . Sanchez-Sevilla, ] F M
62 /> E%E 4 Rl P 3ETT LLB B 7680 4 BORAE MR F 4L DNA it &, Heh ] B DACT 47124 603 00

7 SCoT 5 PAAP R

H A5 2 16 %5 75 T £ %M (start codon targeted polymorphism, SCoT)#ric &R E S REFE B 4l 2= 1 & &
T A —I 4 FARIC . B F B3| Y ¥ 3 J2 7] (single primer amplification reaction, SPAR) , B & H 4
ATG BiFE Mh 0 & 00 348 Sr i KRR T A0 B AR AT LA4R RAPD —#f , i 2 1 i 2 B 4 v 40 #r
Fhz A p R 2 5 (B M= Y ik RAPD B4R, 41519 ¥ 5~10 &3 #7=9"". Deng L %
T SCoT #5 i %F #if ( Diospyros kaki Thunb), B #i (D. kaki var. sylvestris Mak.), & iE F (D. lotus
Linn. ), # (D. oleifera Cheng. )13k 95 (AP RHBEAT T 2L B B REVE 0 #, 3650 0 3 DN, EATTROMIBLR 2K
H 0. 608, 4 G Fh e BN S REMBERS. XA U NEANTH, Z A AMRECH 0. 1959, Rk
Bt A SCoT #ric s 4 E 5% 14 66 14 )1 L WF (Dipsacus asperoides C. Y. cheng. et T. M. AD#MBHATES
PRI, 20 4251 L83 181 Ky M, Hd A 109 KEZANE. FEAFGI YT HHZIHHLEBFRRE
S, ABIE R 25,009 ~81. 8256, X 1 B JI| SEWT B AR A WS IR LA R E A 5 2B MT. B R SCoT #rid £ &
NHY RS REEM KB AN, TENESARICH AT, BRTE &7 EN A T AKRBMIEE W SR
HEEMERFICEB T, ' .

5 SCoT HAEKMWAEE —ME R — Bl FH P LA M (promoter anchored amplified polymor-
phism, PAAP) , R¥ R sh FRBAENFIVHEELE SO R, — R VEGECHEB I TR LORTFIX,
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FH—&ABENEY. XFFHERGHER SR, TURBBEARXRNEESE. MARAE Z -, 519
HAR. SCoT HARMEAWRESI Y, W PAAP BEARFERAHWENGI Y. K- FREXHEMEKNAR. SCoT £
RO LAERFFIGE BN FER ZRATHRER SN T PAAP HFEARNEC ME 3 FREORT
B3, 40 R R B E 3h TR R R 314 (82, 8 30T K 5% 515 B A #5 12 B0 T 3% 84 , 77 LA R A
MEF PO AN FETM MYB % ERF % KNOX B4 #0944, R T S 3 F 8/ 314 55
HERENFEBREELNBE. S CMp— BB E TR0 XBERAMMYEIPFS], I G box
%t RE5|41“GCC-ACSTGTC”,GC box 3¢ B 51 ¥ “NNNGGG-CGGN”, CAAT box %f B 5| 41 “YRRCCA-AT-
WSR*& i PRl FURFIINERSCHEZWEZERNRE, FREEL P B KRR b L, T
PAAP AR FHEAEY QTL (L AEEEEEFEEMNE X.

8 RESRE

R EHILTES, TRIES FRIERES F AT ILE:

D BWMaFreicERE A WAL E KE 2 LA, 2658 B B 9% 0% 540 %3 #, i RFLP,AFLP,
RAPD. ER BBH SSR FFICBARAATHM T E DNA BN AERNZSEESERAN NS FHRIESR
WX, AR TERHHERERS TR, OFES FRERFRERE,. A TRICHE S L.

2) MEZMTIEEENEN, RITHHA FIRICHEMFEH, R, 8 TREEAM K EMER B
BB T EME B RBMESAMA R, TILLING RN EZHE S LRI IS5, ER—FMBEREME
HZ B EHEHFES. BEHS FRIEEEFTHMASTE T RESEEGBHRR, WA FEST
EMHER EM QTL M EEE AR BHRREHEE —EH% QTL™ . A THRRX—NE, 2 X NAEE
- (genomic selection,GS)F 2001 FE iy RIEH. FIAE BN EEHWFICRIENT o TIRiCEETMHE.

T AT 4R B R MR F RS FAREREF L 52085 H B W% 80 5 Fhs
e MAXESFIRiCARERE MRS, TUB R R EEARNIRE, FREERGE
Bt R, WRE4 QTL M S HEBMRIE.EEM QTL . e ERAEERNRE XN REE-MHE
EABRNHTE— —2BEFEH XS (Genome Wide Association Studies, GWAS) , X #4347 77 8 7T A%
QTL RB 6 m45/1E] 1 Mbp HBEE , Vaughn S ARXM B ERAR T XKE#H T LM RGBS,

S FAR S R R B R T RBE B SE & MR A i, AT, A GWAS i ik  EZ R+ JF
REEAFNE M SNP AL SER-RE —EHER, S —FF AT R SNP U EHBER—RSHEME
B #F 7 #: PCR(Kompetitive Allele Specific PCR, KASP) {#i 3-# SNP fif g5, W & 2 HE A 5570 T8
BRI, B AR/ E MR EEY, T It SNP 5, R SEEEM LN T4 £
S FHRig KRR R BT |,

2 £ x W
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Construction of Chinese Sports Fields and Facilities Development
Trends Under the Background of Sports Power

SONG Zhongliang, CHEN Gengliang, HE Xinjia

(Department of P. E, Wuhan Institute Technology, Wuhan 430205, China;
2. Deriodical Press, Shanghai University of Sport,Shanghai 200438, China)

Abstract; Sports power construction is the new goal of our country sports. The construction of sports fields and facili-
ties affect the sports power construction directly,but it is also the vital component of sports power construction. By means of
literature review,mathematical statistics,comparison analysis, the paper researches the census data of the two General Survey of
sports fields and facilities in China. The results show that the quantity of our country sports fields and facilities number, site ar-
ea,site aﬁd quality as well as the sports area per capita and so on have been greatly improved in the past ten years, But there are
some problems in the urban and rural per capita and regional distribution, structure of sports fields,average amount of field and
utilization ratio,and finally propose some constructive suggestion for the development of construction of Chinese sports fields

and facilities under the background of sports power construction.

Keywords: sports power; sports fields and facilities; census data; comparison analysis
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Application and Perspective of Molecular Marker Technology in Crop Breeding

LI Yuanlong, WANG Zhonghua

( Agricultural College, North West Agriculture and Forestry University, Yangling 712100, China)

Abstract: This paper reviews the development of molecular markers and introduces some typical molecular markers ap-
plying for ecology, cluster analysis, species diversity analysis, molecular breeding of crops and so on,as well as, summarizes
their advantages and disadvantages. With the development of deep sequencing technology and the improvement of sequence in-
formation database, functional molecular markers will be the future development direction of molecular marker research. The
new type of molecular marker takes advantage of some functional components or important sinéle—base polymorphism (SNP)
sites in gene to improve the sensitivity and resolution in the application,

Keywords : molecular marker; single-base polymorphism; functional marker; crop breeding



