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RAPD diversity of Stipa grandis populations and its association with some ecological

factors

ZHAO Nian-Xi, GAO Yu-Bao, WANG Jin-Long, REN An-Zhi, XU Hua ( College of Life Science, Nankai University, Tianjin 300071,
China . Acta Ecologica Sinica ,2006,26(5) :1312 ~ 1319.

Abstract: Stipa grandis steppe, a tussock steppe in the Mid-Asian grassland of Euro-Asian Steppe Region, is one of the
representative formations of the typical steppes in Inner Mongolia, China. Increasing awareness of diversity reduction has brought
about the increased interest in the studies of dominant species like S. grandis, both at home and abroad. A study on genetic
diversity and genetic structure of the dominant species will provide a better measure of the ecosystem’s genetic health, as well as
provide a scientific basis for its conservation and utilization. However, there have only been a few studies on S. grandis genetic
diversity so far and studies on the association with ecological factors are even rare. Therefore, it is necessary to thoroughly
investigate the genetic characters of S. grandis.

In the present study, genetic diversity in random amplified polymorphic DNAs (RAPD) was studied for 90 genets of the S .
grandis, from 5 natural populations sampled in Xilingol steppe. Sixteen oligonucleotides screened from 100 random decamer
primers were used to amplify 310 scorable RAPD loci that were all polymorphic. By analysis of RAPD data with POPGENE
software, it was found that high level of genetic diversity existed in S. grandis populations. Most variation existed within

populations and 28% variation existed among populations. By Pearson correlation analysis, significant correlations were found
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between gene diversity indexes and temperature factors ( = 10°C cumulative temperature in a year, annual mean temperature and
mean temperature in January) , and all diversity indexes showed significant correlations with mean temperature in January. Mantel
tests showed that there was no significant correlation between Nei’ s unbiased genetic distance and geographic distance of S.
grandis populations, but positive and significant correlations existed between Nei’ s genetic distance and several climatic
divergences in pair-wise S. grandis populations ( p < 0.05), suggesting that natural selection of climatic variation ( mainly in
precipitation and temperature) resulted in the adaptive RAPD eco-geographic differentiation.

Key words: Stipa grandis P.Smim. ; dominant species; RAPD; genetic diversity; climatic factor; natural selection

EEXR , EFEAMIMY SRR EPHEEENNRABRBRA , RIPAEY%ER Y M BEESHEHSE
FMBA S AEMERERE  ARMLBR THAEYMH AR EYHI  HEEHA/M ARG SHEENTRE
kL, MEBEM/MBMRETRAOPIE, MU X EYFHOPAARPEEENEX, T BET U
X 75 & G 18 5 {2 B (ecosystem” s genetic health) TE A SR L B Rl B4R .

K& F (Stipa grandis P. Smim. ) BAK FUEMNFHREREIXHREANESE-ZHEEMN, B TREH
(Gramineae )t 3 J& ( Stipa L.) Y6140 (Sect. Leiostipa Dum), AR F N BB MR FERE, EREEREKX
FEREEN—FAEREEF RREAMNEFNAEZRR AN EFERBHENRARSERY . KR,
(FREFRESHEEMBEMMOTFRNELSBHNRETY HEAETRSESHBRTFHERERS
MM ABTEA . A GE XS ABEH BB EFX 5 D KREFFFBEDIT RAPD B3, HE ST KE-FBIE S
HHBREEWSESHEE TFRMEEXR, UKD 5K F B NS 45 SR ESRE FRX R4
FHBRESCERESERANVER, N EBH X FBET R KR E LG 2 EEREEE, b & 380 8 AR
P —EE MR R EKE,

1 AREBEMRFAZ
1.1 HREKBE

HRXBMNTHRLE OB ANARBEEX  EREXGFREEFIANEE ., ZRBAEEFE K
FEREHESENES, —FUSTAHE EEZZAEEFRSENNER SERMNEE; MLEZFEFETEE
SEMEH, SEELS TR, ZAXBEKETHB TEURICEWNE , BKEEEFAET~9 AR, HRERK
B 70%. ZRBHEUREEN T HFELRARTAKRRKIEES+ EFH5 L, ETHREPOHOREF
BERARMBRE 5 MEM, REKRE FNERES AT RAPD 4347, NFEAEM AN K F R BN SRR HE
R RS EMAS TER L P BB RERSES GPS EEREMUA , K2 E(FEEKE . = 10CHR.
FXE.ARHE T ARYR) HEREHE RIS R R, RTHEWE,

1.2 ZBRMASHE

1.2.1 SCEMR FEHEH S0 mx SO m TEE W, ABR AN BLAL (BRAAEIE > 1 m) BEVLRE R FHBHM A, R
BRI —BAR T FRAFR— N4 O KBRS T AEAREIRE THREE, 8 R RE RS 20 7,
HELBREFERTFTREEA"

1.2.2 LR HE DNABRBRRAMRIHER SDS &' MERTEIN K FHHF FREEKEDERNA S
DNA, A DNA £ RNase A 4385 , 4> BI7E B K 260 nm F1 280 nm 401 f7 $2 B 3 B 40 DNA B9 OD {8, ##% 0D,/
OD,q, B 18] 31 7 48 F (45 DNA £ OD,0 /0Dy, = 1.8 o SRIG R 0.7 % I BRBSBE B et Ho stk AT e 9k , ZE 24046
WAL BB A I H ] DNA S FRI KM R—BE. BJ5, B RBUE S KEREMBES] 30 ng-pl ™',

RAPD ¥ F £ % Williams %' BS/EE K . PCR 338 9 54K F1% 25ul, 7 PTC-100 Programmable Thermal
Controller F# 4T, ¥ ¥ B F H:94°C W4 4min; 94°C 40s, 36°C 1min, 72°C 2min, HL#HAT 40 MEK; &5
T2°CHEfH 10min, £ Mg’ WRE AR WE INTPs IRE MG YR E L E R %, BB ERME RN 1 ol B
(30 ng) ;2 pl MgCl, (25 mmol*L™");2.5 pl PCR10 x buffer(J& Mg®* );0.5 ul dNTPs(10 mmol-L™");1 ul 5|47 (5
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pmol-pd™") ;0.2 pl(5 U-pl™')Taq DNA A BEM 17.8 pl XK. FEHLSI YN Operon A R A =1 10 B
EREGHER. VYR 1.5%FBEMERBKIE(F 1 pg-pl " BAEZE), B/ EME , HRIER,
HRESTHULSE FWEEEHTNSIWHTERXR., 815197 BK, URIEERHTTER .,

1 SOREFABAIMEBINEK (1965 ~ 1995 £ MEEHM ) 1S4E
Table 1 Geographic and climatic data ( means of 30 years between 1965 and 1995) for 5 populations of Stipa grandis

bk 273 L FREKE =10CEHRB R THRE 1A48¥8 75498
B %0 i & -9;:4 Annual = 10°C cumulative  Annual mean #£#HP Mean temperature Mean
Population name Geographic  Altitude Soil precipitation  temperature in temperature Aridity in January temperature
1
location  (m) WP (mm) a year (C) () index () in July ()
KetFmrn 43.54°N
S grandis Plot 116 5o 1170 ®iE5+ 340 2136 2 1.01 -22.3 18.8
L £/ITE 2 43.5°N
Gasong Mountain le.gE 1300 B F4E+ 400 1776 -0.8 0.7 -27 17.8
BAREETRR 43.93 °N
West Xilinhot 1157405 1152 FiE+ 290 2496 1.8 1.38 -19.8 20.8
BARERERAR 44 14°N
East Xilinhot 6.3 112 et 300 2400 1.4 1.28 -19.1 20.7
EEShMHE 44.64 °N
Bayanwula 177205 1152 BESL 340 2256 1.5 1.06 -19.4 19.5

OXRHFHFHFHH A TFPEMXREARTERESRECUH RO RS FHEG , ARLUAR - A THFERN*RARLTERESREEE
P S B A A L PR AR R A L THREEAERTE S k@RS RERFR . A TFTARTERERETR 27 ki BEES
BATREIASEBIEEESRMAI 12 km S, grandis Plot was set up in the S. grandis Plot of the Inner Mongolia Grassland Ecosystem
g lia Gr land Ec y

Research Station of the Chinese Academy of Sciences; Gasong Mountain was set up in Gasong Mountain in the vicinity of the Inner M
Research Station of the Chinese Academy of Sciences; West Xilinhot was set up 35 km west to Xilinhot City; East Xilinht was set up 27 km east to Xilinhot City;
and Bayanwula was set up 12 km northeast to Bayanwula Town of Xiwu Banner of Inner Mongolia; @ THREEH =0.16, x = 10CEBRBR/ER KR Aridity

index=10.16" ,10°C cumulative temperature in a year( = 10°C }/Annual precipitation

DASRHE 5> F BARIC (5 B A Y4 7= 89 SD005) A Xt FR , ZE B8 B B R R 4% Bio IMAGING SYSTEM (SynGENE ) Xf
PWERH#THN. LBEE -3 YWE2BNMEBHT WER, RE SR T BIER K &H FRIEA R K RAPD 45
g, TR X X % BE 25 AH 7] B9 27 ) > Bl — /> RAPD #Ri8 . HiZ BN S HILAMT ML R, RAPD #RiC UL 1(H) R
0(E)FRR,GitsrFRH 400 ~ 2000 bp 7 B 15 17 ; BT B R 6 A THE VAT 97
1.2.3 HEALE

(R BFERZHEEREEMALERNITE BERBRIEERE, #H POPGENE 32 34" F dominant
(B1)- diploid( —fEHE) TR EZEMEAEHSE (PPB) MU EMNEEAE (ne) SIEEMER (ne) . M
Nei’s ZEH ZHAE (h) F Shannon ZHHE(F BIEH (H) Fift 15 ZHEHE % 1R % POPGENE & T8 Fp B 71y
EREIEBAT AR SR, BE Nei's BEMLEE (G = (hy - hs)/h,) F Shannon BIE > L FR

B ((Hy - Hs)/H,], 3, hs 71 Hs 4 BN R BT 2 ®2 GTENEMNASRAT
Table 2 Numbers and sequences of the 16 primers used in this study
Nei’s *ﬂ Shannon g#ﬁ%ﬁ, hl *ﬂ Hl ﬁ’ﬁﬂﬁﬁx Nei’s z‘”% 5,_3;’;?}-.] z‘”% 5:_3:’;?}'“
F1 Shannon g#ﬁ%ﬁ R Primer Sequence 5’ to 3’ Primer Sequence 5’ to 3’
. . AO1 CAGGCCCTTC NO8 ACCTCAGCTC
(2)RKErHE H A POPGENE B fF, i+ H 13 A02 TGCCGAGCTG NO9 TGCCGGCTTG
B Nei’s KMz REHEERBER, 7 NTSYS-pe & A04 AATCGGGCTG N20 GGTGCTCCGT
(4] 1 b am ' N e A08 GTGACGTAGG Qo1 GGGACGATGG
LR AT IR AL L3 58 R F 35 (UPGMA ) 47 3R 103 CAGAAGCCCA Q@5 CCGCGTCITS
%, 107 CAGCGACAAG Q09 GGCTAACCGA
NO2 ACCAGGGGCA Q12 AGTAGGGCAC
(3)FHREESHHT  FIM SPSS 11.0 ' #) Pearson 4 NO4 GACCGACCCA Q18 AGGCTGGGTG

Ko, it E RAPD S i BT B Kt F R R E L H
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HIEBSSBEEHTFZRIBHEXXR, F|FH Mantel K 1234567 89101112131415161718M
®U9%} POPGENE i+ i 8 Nei’s BlREmEEEE  * '
MSmEERER SEETFHSRZRIMHEXXRHE
TRE, Ko WA a0 EER, RANAZ
AMERER;SBEETHAR, RARARLEHS P |
BEFHRERAELS, T B ZE KKK E T
B,
2 ZBRESH
2.1 KREFHBERZHEHEMBRESH

%} Operon 2% 189 100 4~ 10 B E R 5| Pt iT Rk,
BEEEY M IEN RBERTHRIYHTERXY M, 1 R BASHY RAPD i 3k % 5 (Operon 107)
H#HEF 16 7M31W(FE2), BiX 16 13PN A5LL 5 4~ Fig.1 RAPD electrophoretogram of Operon 107 for S . grandis individuals of
FOBE 3 F B 36 90 A (4 1 F B S AR B 18 4 difren scogaphic poulations
{K)3575 PCR §## , 3t7835) 310 %& RAPD ¥ &4, H 4 A 4B PR ¥ 45 75 Fh B West Xilinhot; B: 45 7K ¥ 45 7R # 8¢ East Xilinhot;

C: B E SH # B Bayanwula

BAZESHEF(EBHLE 100%) (K 3); AR
BR8-S BUTE 239 ~ 275 A%, F Bty FEE HHE 400 ~ 2000 bp Z 8] (B 1), P BA51 T W EKHE 16
~26 &RZME,FHEAFIYATY L 19.4 K

Fi POPGENE 32 3k {43+ RAPD ¥ 38 25 AT A 0T MG B R FMBENBRE RN (E 3), Hd, Nei's A
ZAREPEFE B Shannon {5 BIEBF B AR A AR, EIE M ILFEE > KREFHMMEE > SHRBESERM
B> OHAEBAME > BESNME, RIEFR—-SE EEMM R FAEMERZREERXTILN KR
BHEESENE, AHECESESHERNATERSEERMAERES MTRBED X TRIFIIENEEL
BHERNE, SR LABRALEER THENRGENS R REZELEER.

3 F3% 3 1 POPGENE32 fi B Fri8 2 N 2R IEH, 1T HIFE Nei’s BIED U RE(Gyr = (hy - hs)/ b)) A
28.14% , Shannon 15 8 B R IR BB W AL R B ((H, - Hs)/H;) A 28.05% , X PR T iL BT (i I S R AR
A28 M BERFETHBEZE, MEHERFETHEZIA,

£3 KHHFHEEESHFEHARN
Table 3 Patterns of genetic diversity for S. grandis populations

MR AR HARHE Uk A BBEN  Nei'sBEE Shamon 58 ZHALAH BTMHAHIN

Population name Sample size HEEH na EEE ne E2:3:3 B H Polymorphic loci PPB (%)
KEFHHFEE S. grandis Plot 18 1.7774 1.3692 0.2236 0.3452 241 77.74
I 4 L F B Gasong Mountain 18 1.8355 1.4902 0.2847 0.4261 259 83.55
45 AR ¥ ¥ 5 Fh B¥ West Xilinhot 18 1.7484 1.3697 0.2224 0.3411 232 74.84
SR PR ¥ FE AR B East Xilinhot 18 1.7161 1.3730 0.2209 0.3363 222 71.61
B Z 5 hi # #¥ Bayanwula 18 1.7258 1.3275 0.2007 0.312 225 72.58
FJ{E Mean 1.7606 1.3859 0.2305 0.3521 235.8 76.06
BB Total 90 2 1.5265 0.3207 0.4894 310 100

Abbreviation: na = Observed number of alleles; ne = Effective number of alleles; h = Nei’s gene diversity; H = Shannon’s diversity index; PPB =

percentage of polymorphic bands

2.2 FEEBEXRRERRENHE

FI P POPGENE 32 #4431 B K4H F M BRI Nei’s RARZ BMAAE R, IBREERER 5 MR FHH
IB] B Nei’ s JG 4 25 18 4 BE B 7E 0.1096 ~ 0.1937 Z (8], o7, 55 AR ¥ 45 00 b 3% 00 400 bR i 0 R R B 2 1D ) R 4% BE
BE/N0.1096) (£ 4), # FUHIEMHE UPCMA RAEE B RER 5 MBI R RPN KD, KA, S
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FEABEANGREHRMHERSE, RR— 230G KPR BERNERLARERE—E BAEEY
NAHEE—E RAE -2 (E2),

M4 KEFFBFEA Nei's TREREEN
Table 4 Nei’s unbiased measures of genetic distance of pair-wise S. grandis populations

B2 B GE T L TS A L B BHEBEHE  GHERERE CELUNE
Population name S . grandis Plot Gasong Mountain West Xilinhot East Xilinhot Bayanwula
KEFHBF B S. grandis Plot * % % %
G #4111 7 B¥ Gasong Mountain 0.1290 * % % %
45 PR ¥ %5 79 B B West Xilinhot 0.1613 0.1937 % % % %
SR HE AR B BE East Xilinhot 0.1563 0.1573 0.1096 ® % % %
B E SH#E Bayanwula 0.1328 0.1592 0.1490 0.1504 % % % %
2.3 MxtEaH K F BT
WERKH FHBRRE SRR (R S5H SR
BUELESENETSBEEF(R DEAXELI W, SR Sshasmsr
B 6 EHEIR S - ANHRZ AN EERE(p SHRENERE ——
<0.05)HRBE(p<0.01)MWAMEXLER; B ERS Net’s unbiased genetic distance

=10CRBMF IR 2 FIFAEBE(p <0.05) M MR E2 BEFREFMEBME Nei's TREREERHBRA UPGMA B %K
REEN MR ERKBZRAFELEEMEXRXRRME 5

#*E%([J >0.05), ﬁ%%%%%%:’:ﬁg 5| %X‘jj‘ Fig.2 Dendrogram generated by UPGMA based on Nei’ s unbiased genetic
ﬁ%ﬁ#mﬁ%@ﬁ@—%%y&%ﬂ:ﬁﬁ(% 5o distances between S. grandis populations

B5 KEEFMHBABRELSHMENSSHERE T Pearson X 5347
Table 5 Pearson correlation analyses for the relationships between genetic diversity parameters within populations of S. grandis and climatic factors

S H ltem X0 2 s BEEN Nei’s 2 H £ B Shannon {5 8. EEMEEHY

HEEY na EEY ne g BB H PPB

4£f% /K & Annual precipitation 0.826 0.714 0.734 0.749 0.826

2 10C B Cumulative temperature ( 210C)  -0.879" -0.784 -0.802 -0.816 -0.879"

#£ 3R Annual mean temperature -0.749 -0.908° -0.902" ~0.804" -0.749

F 48 BE 45 3 Aridity index -0.817 -0.691 -0.711 -0.727 -0.817

1 B 4y#¥918 Mean temperature in January -0.983"* -0.913" -0.931" -0.944" -0.983* "

7 B} ¥#8 Mean temperature in July -0.850 - 0.647 -0.675 - 0.698 -0.85

*, % % ArPIRAEE 0.05F 0.01 BF /KT Significant at 0.05 and 0.01 levels, respectively

HE AR R R F R E A EER (R 6 RETARE FHRELSHBMBRINSREHA
TARRB(F#E 6 MBEETFHIRERT TR, MBRENSBEE T RERKE), F A Manel 5

®o TRAHFHMBRAEHBEANLTREBEBER (kn) AKX TN HSBEIR6 MEGES) AR L)
Table 6 Geographic distances (km) (below diagonal) and climatic divergence(six factors in total) (above diagonal) between the locations of different § .

grandis populations

MELEK KEFH B L E/NUIE T |G R BHEEEHRE CEoRME
Population name S . grandis Plot Gasong Mountain West Xilinhot East Xilinhot Bayanwula
KEFHBFHE S. grandis Plot — 3.699 2.828 2.493 1.217
IS 4 1 #hB¥ Gasong Mountain 22.0 — 5.932 5.452 4.227
45 PRI 45 PO R BE West Xilinhot 98.5 77.7 — 0.7 2.157
5B PR 45 K M B¥ East Xilinhot 54.7 79.4 61.7 — 1.646

B 3 M EE Bayanwula 121.9 176.6 144.6 153.0 —



http://www.cqvip.com

£ 000 http://www.cqvip.com|

534 BERE F REFFE RAPD ZHMRRSETESHTHEXXER 1317

AT EEMNS K FFBEE Nei’s BMEBEEHBEENEXLKR, ERER A FHE RS FFREE K
Nei’s BlWZEBIER B SR BEKMEEEZ BEA BFRMXXR, M BARSIEXHFMHE
B ERRE ; KEFRBFEIR Nei’s BMEBREEESHE 6 MEBRTHELSRZBFERER
HXREXR, RAUAKBAESHNIBRE TR KA FHBEENSEEEEE 6 M EE T, EFEK
B.=10CHE . TRERZUR 7 ARGBRN K FHERNS LA B ELW, RAGEKH FMEEE S
R HAR—CET, AN RELTETHERERGR 7).

3 itig

ACH BRSSP K FFEEE RAPD ZHH,
FREMHBENREEAEEAMEREENESASH
FZHEMAEXFX TR, RAPD ¥ ¥ 4 R fl POPGENE 4
WEA,S A FELT BRI 310 KT H&H, AL
HEZHH ARAMBEANZSNERESRE

£7 XHFHBEANe’s TREBECERSHRERNETSEE
F 4 589 Mantel BB &R (3000 KB #)

Table 7 Mantel test between matrix of Nei’s unbiased genetic distances
between different S grandis populations and matrix of geographic
distances, and between matrix of Nei’ s unbiased genetic distances and
several matrixes of climatic divergence coefficients between the locations
of different S. grandis populations (3000 permutations)

71.65% ~83.55% 2 8] ; & Nei’s EE ZHREIERH (L) K
0.3207; & Shannon A LT HMHFE B IE R (H) AR
0.4894, XE{EE TS XA FMBAE A
£ F RBP4 R, BIFoT X 38 BT 35 A S ) T RE R
HEERWTERE., ARG Nei’s RN EHEH
W (h)H 0.2305, 5 Schoen & Brown'"’ Xt 9 i 5 32 44

HWHEIREAE T RERE

Matrix of divergence

KEEFFBEIR Nei’s TfmE 15
PE B 4E FF Nei’s unbiased genetic
of geographic location and distance matrix of different

climatic factors S. grandis populations

LB 8 BEHKF
Correlation Level of
coefficient (r) significance ( P)

$&4% Variable

5 . 36 3¢ BE B Geographic distance 0.184 0.261

PIg Nei’s BRI SHEER (M) RABHFIME  £mkf Aumual precipiation 0.759 0.022"
0.257(0.174 ~ 0.328) L L3R IT , S R F LUK RIL  =10CTHE =10T 0.762 0.009" *

cumulative temperature ’

K E W ST A — B 4E 8 Annual mean temperature 0.328 0.152
#IF POPGENE i+ 548 2| K ¢t 3 F B[] Nei’s o FHREEIEH Aridity index 0.816 0.007" "

R BIZHE B, I E UPGMA REBE R, KEHFM | 598 Mean temperature in January 0.527 0.052

BE ML EMNBEZEMBBEESEIFA -, B 7 H%%E Mean temperature in July 0.895 0.010"
Mantel R E B K4t FH BRI W BEES SHEE HLOTIRETES Skdimtc ) 0.007°

factors stated above

BZEAGFEBEMHEXXR(p=0.261), K&F
BT RHEY, BRI T HEERER W
BEMUNEIEREZ ", EREHEYHRES
R, BREEERAN, Y5MERESUEXNERCGEEEZERN S HES L LEZEF W R4S
AR FEEE LN R SRR — R EEENMEE LR MR BEERS
MERZAFEREMNHEXXR, BRAREX¥ENMBERSETHREREL MM BEEMBEEEESBE
BEZERAFEEENHEELLRS " X HE N R X R % R AEE A (genetic drift) BE H $R %$% (natural
selection ) 17 3F 7 # ( migration ) B 3 B i ( gene flow) B W BE R BIEM LM ETER T,
EREHAATEEBIN THENRBYANERX B MMM ERFZREERANER ERE
AARRGEFHENBEAZEE R SE TEERFINGAEEESIREEZMHEELRXRRE(ES). BESE
%15 ) B RAPD J5 B 0 K4H F B NMARAE DNA ST MR M BN A S B AR S MBEF R 1
B 0CHREBHTREZBFEREEHXLXR, XIEERXA  BEIKFISHE, L —-SEFILIMETFHA
AR RHFHENRETERNERERADRSE , AR FHESUNFBETAEINIRIERE., SHTHEDH
R BAELRLIRE, PR Xt 9 MAEW (Aegiceras corniculatum ) Tl BE 1 % {3 B a2k 47 4 #7 K B 1 4%
2R FHERFETESMERNEHEERBFEASENHEXE, RAXRER FUREMSMRE LR EF
EA, BN EEM LS FEA B A £ ; Fahima S 3407 F U A5 + B H 69 F 4 = K /b & ( Triticum

*, % % A FIFRARTFE0.05 F10.01 B FE/KT Significant at 0.05 and
0.01 levels, respectively
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dicoccoides )11 DB #E4T RAPD BF 5T K 3L, RAPD %5 25 5 AR B By 76 A= 35 60 5 8 I8 JBE A0 ) M) A K 43 Z 17 1E
BEMMERKEER, KA B REFESIR T BN RAPD 4 75 # ¥ 43 1k (adaptive RAPD ecogeographic differentiation) .

MA ST X e 25 RE v LIS B KE F# 8 RAPD ZEHRESEMMHXN , REHBRAFREERFRE
. REFFELHE (DRI FHHEANERZHEAESETIRETFFEEESIRBEFNMAXRR , XEHA KL
X FEEE RAPD ZEHRIEFILAAM, EZHBTEERNSBE FEREE; Q) K- FHEFEMARES
LS BEBEZAAFEERENHEAXR BE5EFTREEFRNARZRFERERRBENMEELRXR, X
THBRREMMCEEMNER, CHORE T EQTE 44N (1) FFER 85010 =t fh B R 2 H % 3h 51
BN, TEQEM THIERMER; QOMBRNRESCRHYBNBRERENER A AEENEERR
HEIRMFHBESIEBANEARERMN -G BRAMNBREM LR ERRTI R, BERREH
EHEILERE, FEAEAARGIEMNBHESUNFTEFTER; O BERORESUCREHIRERTESEN. K
HFHBERMBREMLESBREFNSREEMAM SEERZ B AFEDEMNMRXE, ERATHE
mE BT CRBSEEFHERERAMIEERRGIE, R, X —ZRAEHERR T K B E K8 £ 50k
BHTREFRTIEMATRE, BAWMRKEFHBEAREI LR THBEMREZETSIEBNE, B4
MBI BRIESUBER S SSBRATFHAIRZAGEBENHEXRE™ , XTESA T HEYHBEANRER
EHAURMBRNSCEREEANFRER, ELMEYF R A RE, 0 Nevo ™ | Fahima %™ M Li
U SR A MM AR RAPD SR M T E B ARX B ZB/INE Triticum dicoccoides HEATBF 37 K BLFH B H]
AT ER A SEFIEMN; Nevo Z™ #l Turpeinen Z 7 &5 # A RAPD MM DE S FHiCx B AE
Hordeum spontaneum HITHRCRAMBENEREEIHASHENREHRR, SEFRBRAREH AR LR
T JE oAt B9 38 X Fp B R 49 43 L = R EA
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