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Abstract: The Qinghai-Tibet Plateau zone is rich of naked barley germplasms with superior character-
istics in resistance to adverse conditions such as drought, radiation and diseases. The genetic relationships
of 42 naked barley landraces and 2 bred varieties from northwest Sichuan Province, part of the Qinghai-Ti-
bet Plateau zone, were evaluated with RAPD markers. Of 52 Operon arbitrary decamer primers tested, 17
distinguished a total of 79 polymorphisms. Genetic distance based on the Neil and Li’s coefficients were
calculated and used in cluster analysis with Ward’s method. The results showed that the 44 varieties could
be classified into four groups. The SDs(standard deviations) and CVs(coefficients of variation) of genetic
distances at different number of polymorphisms were analyzed . Both of them showed an obvious down-
ward trend along with increasing number of polymorphisms and became small and steady over 75 polymor-
phisms. Therefore, the number of polymorphic sites used in this paper were sufficient for the purpose of
genetic evaluation in these naked barley populations.
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Table 1 Naked barley varieties and their source
i Fh 2 BR == k¥ o F B B &S k%'
Name Code Source Name Code Source
NRLER S102 Rtk BEE 77 S401 BT 331
Jiulongdongqingke Jiulong Hunzao’ai77 A’ba
BEERE $103 b EY ARBEFR S402 aF
Lixiangingkemai Lixian Hongyuanheigingke Hongyuan
EFRERLS s201 EZ KEARATR Ss01 B
Daofukuaiqingke 1 Daofu Changmangliulengbaiqingke Litang
HEER2 S $202 =i BEaFR S502 ik
Gangtuoqingke 2 Dege Geseqingke Litang
MER2E S203 el Fim $504 =ES
Xiaogingke 2 Jiange Ganjia Baiyu
MEHRELS S204 N REHFR S505 ZES
Xiaojinrilong 1 Xiaojin Kangbagingke Baiyu
EHER S206 Ae WEER S506 A
Niegaqgingke Danba Liangjigingke Derong
DENBEE 5207 kS HEHER S509 HHE
Xiaojinliulengchun Xiaojin Ganzigingke Ganzi
WHRE 5208 B/ AR 8511 PE
Jiarisuoduo Daocheng Honggingke Luhuo
L $209 Tl BAEFR S512 Rk
Paizhema Xinlong Heishuichungingke Heishui
RAR Sz10 BEE RERFEHAR S513 3
Heiliuleng Kangding Rangtangheijingbailiuleng Rangtang
ARFHRAFR S211 BE PER1S S515 Eal]
Hongyuanjiagenheigingke Kangding Xiaogingke 1 Jiange
ZEEFME $301 Nk HER S516 rE
Sanyanlongbendizao Jiulong Qinggingke Luhuo
v A=) S302 Uk KEO B S517 T
Jiulongbaisileng Jiulong Changmanghongsileng Dege
WHEBHER $303 BRE BER S518 kil
Yulingbendigingke Kangding Qinggingke Dege
EHER1S $304 Nt BRE S519 Far 31
Chungingke 1 Jiulong Se’ergu A’ba
ZER $305 i EREAMEFR $520 HE
Liigingke Xinlong Sadebendiqingke Kangding
AEBFEFR 8306 ik #fE15 8521 HFE
Dagaiheigingke Xinlong E’'mu 1 Daofu
HEFR1S S307 (dii] BAFR1S S522 i
Gangtuogingke 1 Dege Niangriqgingke 1 Xinlong
EHER2S S308 R BEERKER $523 F 351
Chungingke 2 Jiulong Zhanglahuigingke A’ba
BERER2S $309 S BLRER S524 H#&
Daofukuaigingke 2 Daofu Baimaweigingke Ganzi
HER $310 . 2a EmHER S525 B3
Baigingke Yajiang Handigingke Batang
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1.2 ONA fJIEE Protein Analyzer (BECKMAN) k& &, A & A
EERTEERSEPEM . EEEREMHSA DNA MARKER X B.ZEMAR Z &K 1 X3 EE
2¢ R B MAE CTAB -2 B HA DNA, £ HERLTHXERERER.

# DNA ¥ & 2p] # B & 100pl, Z£ DU530 DNA/

%£ 100" £ 102° K2 104°
East longitude 100° East longitude 102°  East longitude 104°
14 34°
North latitude 34~
F: I8
A’ba(3) Hongyuan (1)
jbeh 32° - $ £X el
North latitude 32° Rangtang (1) Her shui (1) Jiange(2)
i H& rE By
Dege(4) Ganzi(2 Luhuo (2) Lixian(l)
BE sk w3 (Ae hE 7% 8
Baiyu(2) Xinlong(4) Daofu(3)Panha(l) Xiaojin(2) Chengdu
jt# 30° £
North latitude 30° Kangling (4)
sk nig RiL
Batang (1) Litang(2) Yajiang(l)
a% B ke
Derong (1) Jaocheng(l) Jiulong(3)
FERRTHRET ZEN SR

Number in each bracket represents no. of varietiety from the region
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Fig.1 The approximate distribution of naked barley varieties

1.3 RAPD REE*#H#& 3

PCR & M 7E GeneAmp 2400 B 1% {Y (Perkin
Elmer 24 7)) L #1725 B Williams %™ f9 K 5
R.BEBERA 250 RIZAR, &tk DNA 50
ng %4 .OPERON A AIKEHL514) 240 nmol /L., &
f ANTP 100pmol/L. 1 B {i Tag DNA B & 8
(Promega 2+ @Y. 10 mmol/L Tris-HCl (pHS. 8),
50 mmol/L KCI. 1. 5 mmol/L MgCl,,1% Triton
X-100. IGHHBER. RNBEHR R HCEH
4min. %L 94 CF 4 1min.37 CiB kK 1min. 72 C#E
f# 1. 5min. 3t 40 ~ER & JF 72°C FE# 10min,
REMESRIEN L4YIREEEK LU 5V /em
WeEERXE. AT TRERME BERFICR

1.4 %itaw

R RAPD VYA B K EB N BEFH
X B 1,0 BEBHE. dEHTE&RMER Neil
RHECEHZENL ERESLESSHUERN
HEXREAIHMNREESGD)ERE . RAE
EFHFRAEHTRES. AN R 5~79 T a8
FHHBEREEENREEZCDHAERER
CV), R EhEE. TEAKX4HH:

NL=2SP/(2SP+1—5)
Hb SH#ERWOM 1l HHNREMLE,P At
B RFHRERLE.

GD= —In(NL)

SD=+/T S)GD(,i>—AvgGD*/(N—1)
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Avg=9dGDG,)D/(N—1)

CV= SD/ GDG,p/N
H AvgGD RV HREEE L) RRFIAE A
AN O EEGREE BT

2 HR5WE

2.1 RAPDEEH¥RHSZSH

RAPD HE#ERE . AE. REESSEMRA,
HEETREFEAREGT S I EEFE—&AR
RES, FTHRERARE  RRBHAREHRITTEF
EHEE, BB ABREE®EX, S HETH&E
X, EREHRS, Tinker FV R THBREER
R2C,RAT BCHEABE . RETEFWER
#; i Kleinhofs 21 s% F 94°C 30s.92°C 30s 3
WS T BRABERSET 6C. KRBT —
ENEREH AN FENBIFEZ . AEHRL
KETEIFHENER. (V2R Williams &8
RN R REG, ERET S R R R
MR HEBABRERESE 37C, HEEHIE
HRAERIT T %, DNA KL 20~240ng LA,
HWEREEVHEBBENY . EXBY ¥, RIEA
T 50ng EAMERE UK FEPABOFRER
ME&EH.SIYRESKEY R PHER 6 MEMRY
PRER ;A1 SHF14 SRS PEIE R K

2 RUASTHOENSIRERFANAR

Table 2 Random primers and their sequences

LEERY S, ERUTE B B AI#AE -
MARE MR T, RAPD XBEE, EF 4. 7TE
ZHEEBRNERGLERN; OUATREMNIE
RAPD MBI R N ERL BT W RE 7T~10 %K
BEVLS 8y, IR A SR 22 R e KRG 6 NEE R BEAT
METHE NEPRA-NESHATYENEE.
HREM NS HTERT . SENTEEEMN
FENY Y EREEER B IKEE M TERE
Wi RIS R, B ET R B R TR RS EIE S
HHiRE . ERGEBEUERE . BHHEEMA A NL R
BUHREREER ATREXFHR.BHANL R
BEEBRHBENEYEE N, WA RAPD #ER
PR BRAER, EHEHCREERAE DR
EZST BB TERE T T EAORLE.

RANREIRBFEMTE, AR BEMET
52 NEEHLEI Y. X 17 M RAZEHMSIYHITT
EWHELOT Y, FIREER RGN, BB T 79
TESEMLS. FYPRMBAMESEHMNEEER
BRK.MN1~88E. RAZZHEHNENS IO REF
FIERRFE 2, EHRFEIHETR RAPD Rhifk
RoMGEERABEVLTI Y R — 5 TR KE LB
3, WA R R B AR EE S SR Rt R A
STRICHEMSBES. ERTAHRSEHHFER
B,

ZK 27| E 22048 4 R ;27 FEHMEARK
Name Sequence No. of polymorphisms | Name Sequence No. of polymorphisms

A2 TGCCGAGCTG 3 A8 GTGACGTAGG 1

All CAATCGCCGT 8 Als TTCCGAACCC 1

Al7 GACCGCTTGT 4 Al9 CAAACGTCGG 5

B2 TGATCCCTGG 6 B7 GGTGACGCAG 5

B14 TGGGCTCTGG 6 B18 CCACAGCAGT 3

C1 TTCGAGCCAG 6 Ci15 GACGGATCAG 6

E7 AGATGCAGCC 4 El6 GGTGACTGTG 8

Fl4 TGCTGCAGGT 6 G16 AGCGTCCTCC 3

Q5 ACGCGTCTTG 4

2.2 BUABBRSH(BONBELSH

# iR RAPD 4+ ¥ B8 1,0 RIEIE . ITE &R
AEMBREER, X RABEFFREHRATRES
FREEXEMAE 2, NE 2 /R, & KB R 13
FEEEHEAR I RAMK, H—%F0.6 £4. L%
0.8 %H. BIEEME 0.6, % 44 AT S103~
S307 4+ k1.1 AN DK TIREZME 0.8,
MAAIPKREMRLPALPHIMEAES
HA—FE . HEBWERE.SHFEHILEERAL

FBEREANFEEDFERBAZHER. KBH
HEHRAL - EREUL AL ML EHR
—s, 5B A AR RE S AR 4 X, B
HAECER ERAERRA—EW -8 . mH
ITMEFEEGFHRAFESHEAHEER . ARR
FMREMFEESE, BmRiNEE Tk,

I 24008 B kBEFRNRRRESEE, T
DIsb IR 4% g BT IR, b S401 F S402 B4t
BB FE—NENF RS AE A EE, %
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Fig. 2 The genetic similarity tree obtained by cluster analysis with Ward’s method for 44 naked barley varieties

1213 4R R B FHEEB-HH0b XK RAHS
X BB AE 7 A, 7 LU A B AR B3k
B OEPREGHMEELAFHIHBERIES .25
HeTWARR KT 5/12 MBRKFE 5/10; BB
AAMHBERSEH.EA I RERHEEE. 52
WERALMK 5/11,

2. 101G . RETFER-F ki X RAES
KB GEFAE 6 N UHERG 2N EF-FREE
B EPABRGHAGRLFIARAES 25
H4MHSA., 2WARELF,

N7 RELE INTRFRETRER-LE
WX RS, EIER- L. KEPH
4 ANBRGSRR, KR SRERE, 528K 5/12.

B2 EEEXPLMHHERE. FTELASFES
HEH-FHREBB . W I0MAREMHLFHAET
TR DN ER BNIEIRIBINHKY
BREFFEE. X5 Tinker §-WERF —HAML
H.XNEEERARSEKERRZERI SR . TR
SRAETEMNEF MEREHLHUERDS &
FEIRMI LD XFHEKMHBERE. FTELFRHE
ZENRESHRE N ERNERRENFTR XL
MRBEMERTE -CHNSEME. BEEATIA
TEREASRNLEMEFS - RESRES

i Rk 53R A T F A R R (S FR 4 PR S A
WH R AT R ERRE, T — i HER
B ey A EE R E R, BRERE-E.
2.3 RAPD EBREALERMRPESHUSHE
BHmE

RAPD EJ  ZHHTFAEYRBEXRZNWTR.H
HTHBUIENARER  ESHREAARTNRK
HEENAR.ARXRATARMIIORENSSHT
A, WAEREEXAEXENHR . IHSE
I5ANARBEERAT 6 M39.29 25 A ST
Pejic Z3t 33 ~AXRZMME BT 25 1519, 90
MEBRHEMEHATHT. - EHEKETSERNKR
— WG R KE P, Tinker £ % 19 43|
I ANEEHEMEN 2T MEAXE#ATTEES
M. EBTSCHEREWEL -BHGER,

HHE RN EANSIURENSSHEMLSE
REGE BIMMAKBHAALSE S HIHERS E 79
M HBHNREEEWREZNTREZREE-S
Py (E 3. B3R, BfEEEREE
MERRABE S ML SR BARKEL. &
WUFREETHECEEFE. MEF REALE 6~
75 ZERAE — T TS LG A EBEEFE.
HMBEATAN EFTFEITHEELNULM KA
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RAPD IEHE RN BEL LR, Y2 EH U S HEET
HEI 5 UE KRN ERMEITEZEERAA
5. WELSAERSE " UR Pejic £ HHRRE
BEN—HK. AFEGESESEERENTR AR
RAPD §i SHABI B 70 B, Bl Al KB BT H
B{5 B Pejic FEEKREXRZ LB RFIAL, Y
RAPD #15|# 40~50 D . B8R E 70 L E
B, 2 BE R AT M Al T s A A .
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Fig.3 The SDs (standard deviations) and CVs(coefficients

of variation) of genetic distances on different num-

ber of polymorphisms
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MR E R R, B RATA R SRR T R A
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