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Abstract: Littledalea przevalskyi is a member of the grass family (Poaceae) with significant ecological and economic
value and with a geographic distribution including Inner Mongolia and the Qinghai— Tibetan Plateau. This research
investigated the genetic diversity, genetic structure, and species distribution patterns of L. przevalskyi. The L.
przevalskyi populations studied originated from 21 different regions and the genomic investigation was based on 15
pairs of simple sequence repeats (SSR) primers. A total of 147 alleles (Na) were detected by the 15 primer pairs,
the average number of alleles was 9. 8, the average effective allele per SSR marker (Ne) was 5.418, the average
Shannon’ s information index (I) was 1.808, the average expected heterozygosity (He) was 0.791, the average
observed heterozygosity (Ho) was 0.882, and Nei’ s gene diversity index (H) was 0.785. The polymorphism
information content (PIC) of the 15 primer pairs ranged from 0.530 to 0.900 with a mean value of 0.756. The
results of species level genetic diversity showed that 15 polymorphic loci were detected in the 21 populations. The
average polymorphic loci was 13. 57, and the average values of Na, Ne, I, He, Ho, and H were 3.299, 2. 806,
1.028, 0.717, 0.841, and 0. 598, respectively. The results of coefficient of genetic differentiation and gene flow
quantification showed a certain degree of genetic differentiation among the L. przevalskyi populations. Analysis of
molecular variance (AMOVA) revealed that 33% of total genetic variation occurred among populations, while 67 %
resided within populations. Integrated analysis of cluster analysis, principal component analysis (PCA), and genetic
structure analysis revealed that the genotype of samples derived from different distribution areas had significant
differences. Based on the geographical origins of the samples, the 21 population samples can be roughly classified
into two subgroups, the southeastern populations (subgroup I) primarily consisting of originating from Maduo,
Maqin, southeastern Qumalai, Yushu, and Riwoqé, and the northwestern populations (subgroup Il ) mainly
including those originating from Geermu, northwestern Qumalai, and Chenduo. A Mantel test showed there was a
significant correlation between genetic distance and geographical distance (r==0.412; P<C0.001), implying the genetic
differentiation among different populations may be related to geographical barriers. The results of this study provide a
theoretical and quantitative basis for exploring and categorizing the phylogenetic relationships, species definition,
germplasm resource evaluation, and conservation and utilization of wild resources of the genus Littledalea.

Key words: Littledalea przevalskyi; simple sequence repeats (SSR) molecular marker; genetic diversity; genetic
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Yy iy R IR 5 SRR S I R TR B Y 43 A g D BR R R B BE 22 25 1 5 1C (restriction fragment
length polymorphism, RFLP) , £k PCR $ A a9 8L A1 & B2, BEHLY #2545 12 (random amplified polymorphic
DNA, RAPD) . fij . 8 & J¥ 51| (simple sequence repeats, SSR) ¥ 3% B il 15 P9 VIl A Bx K & £ & 1k (amplified
fragment length polymorphism, AFLP) I ¥ H iz £ 75 7 (single nucleotide polymorphisms, SNP) % 4 F fr il
AR 2 H TR 8% ZREMEPPAE . SSR XRRA LA , P H: 15 43 PR 0T P9 A 1 R A i 22 ek R o A2 TR B 22
5P EOL K B AR AR AR 2 AR S . SSR 2B AL B KRR B A E 2 A EE R
R PR, EL ARG I R R AR AR A, € kI I T A s A T s R BT B IR A st iR 2RI OY st R
B Ay AR T | LA SR AR 25 4 (i iF 5 v 1

M (Littledalea prrevalskyi) )& T RAFL (Gramineae) 42 22 % ( Bromeae ) 53 B 5% J& (Littledalea) , J&—Fif
ZAEE NERARREY) . SERESE A T T 98 SRR 3700~4700 m 1 ey 1L RSN o R YD BRI, B
A BRI UM AR T 2 R B A BT e R T SRR R BE AR AR R R A AR R, L
BN R KR BB BT RE T, A2 8 AR X B 1k 7K A G R S VD e i OB A ) . I 2 LR
FEAA L B e VA b DX Ol b rT B R A O BT R . R SRR B A AR S M E M A TN A, B R
Syt VAR DX AR O R R R AN B F A —Fh SRR B . BT OC T SR RS A W AT R LD 1896 4F B B
ST E R AL — A Bl B SE (Littledalea tibetica)'™ Wi G , 1 2 2 & 36 T I 25 22 FR A0 X% g 9 Fh gk A7
TS R R AR R AL A 4 W Rl B B E (Littledalea racemosa) B TR SR FE S RTA K IR
W B85 (Littledalea alaica)"™ . AR JE B 5L T I A2 F1 50 F A W24 00 R 55 2 B, AL 4 4 Bl B3 J 40 b m] & O A
2R R EESE M SRR . U RT IL B CE B R R FI R GRS KR R IKRRAERZ AN BRRAERE
X 0 e il e R L DAL AL R 5 B TR 3 AR (SERECE OB B B B CE) AR A LR B R e 5 R A
RUECE RRAEFIE AL AT T OCHI ST ARG T SRR SR 1R A DG 5T H A oA UL ARGE

PR, A BIF 58 48R T 15 X0 SSR 23 TR 10 X 0 A T 7 6 i J5L A9 21 S B 21 SERE P Ja A L 2R3 101 0y A RE R AT
A 35 1 22 FE MRN8 AL S A AIF 5T, DLIBIAR B L35t % 75 5t R N R G OC R RN 03 Ak Jast 4% 728 S5 03 A 4 Jmi JE i A
HEIE AT S M RS R R RS R FORR RN E A BB IR PR I A R AR A M st A B RS TE AN (B
125 4 R FH 25 4 1 2 0 R A
1 #R5FE
L1 I

BT SCHRBERL L ARAR A R AE L AR A 10480, BT BEAY SR A B 2R, 7E 2016 2 2021 4F , X 43 A1 76 7 8 5 it
o X SRR AEAR AT R AL . B SR BE e 48 5 A K R A A B RR R AT i SR A JE R TR] 18] B R B T 100 km, i
HE N AR Z 8] (4 43 AT BEBS OK T 20 ms [ — A PR SR 4R 303 it v A1RL , BF A1 SR A48 J5 B9 I 37 20386 A/IME B4 e T
L A ik e Y DR B G v R AT M SRAE S8 LS T ] 2 IS K A 5 IR AR ) AR AR = L JE 22T DNA Ry 42
BB 5 9 57 SR A A L R PT AR B A AR TR . AR I I T 101 4 SEAE S DNA REA 3 A T F 1544 FI g
JEC IR DX 21 A JE A FEAR A A A5 B R ISR 1.

1.2 SSR 3| AARY 3R L 28 %F & kA ]

AT ) 101 4~ S50 1R DNA 42 B0 26 0 K 9 CT AB(cetyltrimethyl ammonium bromide ) 32 #E 47, #f
AP35 BT T SSR 51 49y Ay VR4 T J00 2 T (6] J 0 b i R 5 e SR 2L B0 O Rt B 15 X SSR BT (3R 2) 0 15 %
SSR B AT 0hRIE , SR 5 % Lk 101 A b B8 58 A 1K 1 47 2R & B 5% =X 5 1 (polymease chain reaction, PCR) 4™
Mo, SSRYHEFEFUN R : PCR ™8 & W K R S AR R 25 ul, A0 & A 50 ng- pl "AY DNA i 1 ulL . 10X PCR
buffer 2.5 pIL .2 mmol-L " dNTPs 2 pL, E{EFI T ## 514 % 1 pl. . Taqg DNA R4 8§ 0. 25 pl. .ddH,O 17. 25 pL.
PCR Y™ SO R 5 O - 94 CHIALEYE 5 min; 85 #E47 36 > P b R PR3 : 94 “CHAEE 30 5,18 4 30 s(£ 2), 72 “CHEAf
30 s;72 ‘CHEAR 5 min; 973 79 4 CORAE o FITH 120 BN B8 e PCR 4™ 3G 7 Wy 47 FL Uk R I, 47 3 55 e 2 HL
FHR A Be—200) PCR ™ W% 2 4 MER CRED) AR W B BR 2 ) 047 36 4045 B Dk A 0
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Table 1 Detailed information of origins for L. przevalskyi populations

J& #f Population % & Number

KA HL Sampling region

25 JiF Latitude (N)

2 J% Longitude (E)

AR Altitude (m)

POP1 5 HIGA K% /R KT Geermu City, Qinghai Province 34°48"46. 5" 92°55'32.9" 4631
POP2 4 FUEE K% IR AT Geermu City, Qinghai Province 34°22'52. 8" 92°38'25. 3" 4604
POP3 5 T FA K% /R KT Geermu City, Qinghai Province 35°00"6. 3" 94°26'15.7" 4518
POP4 5 T4 M /R AT Geermu City, Qinghai Province 35°22"12.7" 93°2745.7" 4506
POPS 5 HifE4 1 £ H Maduo County, Qinghai Province 34°34'58.9" 99°08"3. 6" 4422
POP6 5 HifEA 1 £ H Maduo County, Qinghai Province 34°42'37.6" 99°05'21. 2" 4519
POP7 4 44 1 2 H Maduo County, Qinghai Province 34°45'52. 2" 99°02'57. 1" 4604
POPS 5 H G4 3£ B Maduo County, Qinghai Province 34°49'23.5" 99°02'32. 3" 4676
POP9 5 H G4 3£ B Maduo County, Qinghai Province 34°58'7.0" 98°54"6. 3" 4326
POP10 5 5448 3 £ F. Maduo County, Qinghai Province 35°03"30.6" 98°40'41. 9" 4508
POP11 5 T 1§44 35 2 B Maduo County, Qinghai Province 34°41'24. 1" 98°04'51. 3" 4325
POP12 5 g4 1 2 H Maduo County, Qinghai Province 34°35'30.9” 97°59'7.1" 4307
POP13 5 FH A 10 2 Maqin County, Qinghai Province 34°32'17.6" 99°08'51. 7" 4398
POP14 5 T 144 #h K SE B Qumalai County, Qinghai Province 33°52717.4" 96°29'23. 2" 4027
POP15 5 T 44 PR 3E S Qumalai County , Qinghai Province 34°0910. 0" 95°56'53. 2" 4814
POP16 5 4 it #F 3K £ Qumalai County, Qinghai Province 34°21'55.2" 95°40'51. 5" 4468
POP17 5 i 45 il F 3€ B Qumalai County, Qinghai Province 35724741, 2" 95°34'14. 7" 4472
POP18 5 T4 F M Yushu City, Qinghai Province 33°07'7.9" 96°44'13.8" 4257
POP19 5 49 £ B Yushu City, Qinghai Province 33°05'33.6" 96°4742.9" 4068
POP20 3 HifEA 2 5 Chenduo County, Qinghai Province 34°07'31.7" 97°39'21.9” 4826
POP21 5 VUGS 1% 55 H Riwoqe County, Xizang 30°4974. 3" 96°41'13.0" 4501
F2 BATAMEMISITSSRIIMER
Table 2 Information of 15 pairs of SSR primers used in this study
ElE7] iR W nALEILY| ALY B K E Annealing
Primer Repetition type Forward primer (5’ —3") Reverse primer (5’ —3") temperature (°C)
SR57 (GTTGG) TGATGATTGGAGCGAGCGAAGT GAGAAGCGAAAAAAAGGGAGGC 57.5
SR78 (GTAG), GGGTCCTTTACCTGACTCCTC CACCCAATCGCAAACAGC 56.5
SR87 (CAAT), TCCCGCAAGGAAAAAGAG CAGCACAAACGAAAAATAAAAATA 51.0
SRI91 (GAGCCT), ATCGCCCGTGTCTCCTGTTTC CGCAAGAAAACATCTCCACACAAGT 57.5
SR106 (GGTT), CAAAGTCGTGGGTCAGGTGTC CCACAAGAACCAGCCAATACAAA 57.5
SR108 (TGTA),, AGGCACAACTAATAGCAAGCA CAATCGCTAACGCTGACG 55.0
SR112 (GCCT), GCAGCCGCCGACTACCTACT AAACCACCGCGAAGACAACA 59.5
SR119 (ATTT), GGACCTGACCATCCATCTAAACT TCGTTCTCGGTCGCTTTGT 57.5
SR120 (CTAT),, CGGCTGCTCTTGGTTGATG CGGTTAGGTGGGCTGGTTC 60.5
SR121 (TGAC), GACAACGGAAATGTGCCTGAG TGGGTGGAGTTCCCTTTAGTTT 57.5
SR125 (ACGC), GCCGTCGCCAGTTCATTC CTGCCTGACTCCAAGAGGAAATA 59.5
SR127 (GTAT), GGGAATGGACAGATTGGTTGA GCTGACTGGTAACACGAAAGAAAA 60. 5
SR129 (ACGC), GCCGTCGCCAGTTCATTC CTGCCTGACTCCAAGAGGAAATA 59.5
SR130 (AGAT), CAGGTCCAGATGCCAAGC GACAACAGAATACTACATTACACGG 57.5
SR131 (AGAT), GAACCCGCTCACTCTCTGAATGG TCACCCAGACTTGGAAGCAAACTA 59.5
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1.3 HAESH

A AT GeneMapper v5. O 52 BB 408 HL UK N HLEURE , 56T 70 7 B & N Fn 847 DNA Y38 Be K JE e it . il
i X DNA $7 38 7= 94 B SE AT 07 J5 A5 20 400 e 120, 0 43 e e vl e R/ IN S T 7 348 i B A B RN B I (ELAR 5 K
R KA G ZR B A Z 80 AT AW R SE Tt 38 0 6 408 f Tk g 18 42 1115 31 SSR 338 Fr BeK 3 i
U Bl o 5 5 AT SSRREABUE A SR AT N AR, e 3R A5 S5 FE 20 B R AR 09 35 o7 SR RV RO R L R A . R ]
EXCEL %t i1 3 4045 #1 Uk SSR A s K/, I 4 BUEUHE L N4 % GenAlEx 6.5 8f:™, % J5T ff e PR 5048 k17 s =X 5
fb. R H POPgene v1. 32 #5447 BEAR A Z BEME 40, EE S B0CA0F - I 45 437 3 [ 4 (observed number of
alleles, Na) . %4 %5 v 5 [ Y (effective number of alleles, Ne) WLl 244 ¥ (observed heterozygosity, Ho) 3] ¥ Z¢
& JZ (expected heterozygosity,, He) .Shannon’s {5 B #§ %% (Shannon’s information index, I) Nei’s 1% & Z #E P H5%K
(Nei’s gene diversity index, H) . FJH GenAlEx 6. 5 54 #E 47 BE 1K 43 F 7 22 43 M1 (analysis of molecular variance,
AMOVA) , 3315 8 1 431k 22 88 (genetic differentiation coefficient, Fst) F13%E K % (gene flow, Nm) & #f N T 58
Z B (within population inbreeding coefficient, Fis) fl & J& ff i 3¢ & % (total inbreeding coefficient, Fit) , i id
Cervus 3. 0. 7 FME T H 5 15 % 51 W 76 SE B8 HE AR b 2 25 PR 45 )8 & & (polymorphic information content, PIC) .,
H Populations v1. 2 # f4 , 3 5 A 7] Ji #F Nei” s b5 1 i 1% #5 25 (Nei” s standard genetic distance, Ds) " Jf 3k F
UPGMA (unweighted pair group method with arithmetic average ) 8 % 2 il IS &, A4 B ) RS M T H 31 Figtree
v1od 25 B M gidE . ] STRUCTURE v2. 3. 4 8C0F 40 M SE B8 8 BE R i AL 450 , S B0 B W BE A
BH(K) &R 2~8, A KEALEEF 15 0, AEE% 1R (length of burn-in period ) F 46 B i B R B ¢ 4% 52 55 R %
(Markov Chain Monte Carlo, MCMC) 2 100000 %, A ERGEAUR 19 MCMC 2 1000000 ¥, 72 1732 47 45 HUR 8
S5 RSO R 4R AL AR 2 M 3 STRUCTURE
HARVESTER (http://taylor0. bi-ology. ucla. edu/ 3 15%f SSR 3| 41 0 B 5 BE 4R & K M4 47
structureharvest/) , i Ffj Delta-K 2 i 17 B iR i fE K Table 3 Genetic diversity of 15 SSR locus in L. przevalskyi
B T Nei” s br i 35t 1% B B, fifiLocus Na  Ne i He Ho H  PIC

GenAlEx 6. 5 8 {4 ¢ 47 3= A8 b1 43 A1 , #I H EXCEL S57 6  4.643 1.637 0.790 0.963 0.785 0.752
b et e =1 WS R 7 NI TE 1 2 IO 1 e o = 7 N S78 14 7.194 2.214 0.866 1.000 0.861 0.847
W] B Mo B BE B 3L T ok fE BE B B AR B 3 47 S87 8  4.231 1.628 0.775 0.857 0.764 0.728
Mantel Ko 8 . Il T 40 B J2 B ] 1 £ B 55 5 Ml 20 B s s91 7 3.399 1.446 0.710 0.945 0.706 0.662
> AR $106 9 3.941 1570 0.750 0.937 0.746 0.705
S108 12 6.132 2.050 0.843 0.932 0.837 0.819

2 GBRS5HW S112 7 2,372 1.124 0.582 0.759 0.578 0.530
2.1 SSRARILF AL RE EREAE S AN M S119 6  2.673 1.186 0.63¢ 0.550 0.626 0.557
A BT 5% 3 T 76 16 1 B0 15 %) B 25 SSR 5] 9 $120 12 6.863 2.139 0.860 0.938 0.854 0.839

S EEHSE 21 R 1014 IR JETT SSR K8 15 1 s121 11 7.392 2.115 0.873 0.981 0.865 0.850
SSR 8] 4 7e 2L B2 B B b T BB K S125 9 6.472 1.990 0.850 0.816 0.846 0.827
\ S127 11 5372 1.944 0.820 0.945 0.814 0.793

BEOy 143~516 bp(R 3)0 15 XF 51 1364 ih 55 4 129 9 5.008 1.772 0.808 0.780 0.804 0.776
HERECA 1470 P RER 5105750 9. 8 SR A S130 7 4726 1.712 0.796 0.944 0.788 0.759
HEPH (Na) , Hor S131 514 47 45 i 55 0 2 5 80 H e S131 19 10.752 2.500 0.914 0.887 0.907 0.900
2 N 194V 3 A RS O 2K T A (Ne) O 5. 418 FH Mean 9.800 5.418 1.808 0.791 0.882 0.785 0.756

(2.372~10.752) ; Shannon’ s 1 B #8 £ (1) F 4 (B Na: WL 45 f37 3 (K % Observed number of allele; Ne: 47 %5 %5 i 3t [F %k
“1.808(1.124~2.590) ; BItBZ% & )& (He) V- {H Effective number of allele; I: Shannon’s {5 B 48§ %X Shannon’s information

H0.791(0. 582~0. 914) 3 WL 24 & B (Ho) - ¥4 (i index; He: J ¥ Z¢ 4 J¥ Expected heterozygosity; Ho: Wl 2% & J¥
N , S . . Observed heterozygosity; H: Nei’s it & Z F 1 15 £ Nei’ s gene diversity
7 0.882(0.550~1.000) ; Nei’ s i f& £ ¥ 1 45 %1 index; PIC: Z A1k {5 B &

& it Polymorphic information content. T [i] The
(H)?—ﬁj{ﬁ?{l 0. 785(0. 578~0. 907) ° Xd‘ 15 Xd‘ SSR same below.
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SIS R 2 A B AR (PIO ST R4 BRFRE2BHBESHES T
ﬂ“%ﬁ %15 W B Y £ A 1% B 45k 0,530~ Table 4 Genetic diversity of 21 populations in L. przevalskyi

0.900., - K 0. 756, Litr [ RZE R ool % 5 Ja A AP P(%) Na Ne I H He Ho

Population
0 S} i =N R
15%) SSR I YAESE RIS RE VR T RILE W 2 2 54k POP1 15.00 100.00 3.267 2.916 1.065 0.785 0.791 0.844
A ». . T == X ‘rjl!" > | > b7 — ‘\/
ik — 20 X SR R I e Z2 REAE AT DT AR POP2 12.00  80.00 2.571 2.078 0.751 0.462 0.593 0.696

ARG T 2K A A F G B b 1 21 A S5 7 i POP3 13.00  86.67 3.214 2.738 0.990 0.564 0.721 0.829
WAL Z R (F4) . 15X SSR 5[ H3L 918 1 154> POP4 15.00 100.00 3.467 2.920 1.092 0.621 0.735 0.858
Z BN, ¥ 2 A % H A 13,57 POP5 14.00  93.33 3.357 2.863 1.049 0.595 0.728 0.857
(10~15) , Z &Pk AL 55 e ¥ R 90.52% POPG 13.00 86.67 3.714 2.998 1.118 0.609 0.736 0.832
(66.67%~100.00%) ; A [F J& Bt Na T ¥ POP7 15.00 100.00 4.133 3.525 1.272 0.681 0.816 0.900
3.299(2. 083~4. 643) ; Ne V- ¥l 3 2. 806( 2. 028~ POPS 12.00  80.00 2.846 2.444 0.908 0.550 0.682 0.873
3.677) s 1P B 24 1. 028(0. 660~1. 358) ; He T4 POPY 13.00 86.67 3.133 2.556 0.920 0.519 0.602 0.764
(% 0.717 (0. 498~0. 827) 5 Ho - ¥ & % 0. 841 POP10  13.00 87.67 3.071 2.840 1.003 0.589 0.787 0.905
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2.4 GRARSH BRI AR L5 M 5 AT RS BEREFBRUEFIAERHBESUEY
{# ] STRUCTURE V2. 3. 4 8K % EFFE 21 Table 5 The genetic differentiation index of different
A R I 1 G5 K AT 40 BT R E A LR K (o PoPlationsin L preevalsyd

- e i 15 Locus Fis Fi Fs N
28, WG K (4T 15 0K T 42 BERUE B 4K 3 K frtbocus . ! ! i
A i 57 —0.548 —0.203 0.223 0.873
5 AK BBl T RE L KEH R 30 ,AK ]
_ N ‘ U S78 —0.401 —0.159 0.172 1.199
Bk (F 2), 5K iy 20, 214 . S87 —0.592 0.314 0. 569 0.189
/\\ /\ AY Yivand A /‘\ A —~ —~
o1 9 PSR SR TR AL B 5~15.18 s91 —0.609 —0.324 0.177 1.161
21 LIS AN JE A (B ), B P A TR AR 71. 43065 J 106 0,504 0,240 0. 176 117
TE1~4,16 17 331 6 A Ja AE A4 50 11 2 HF (40 ) S108 —0.435 —0.101 0.233 0.822
(K3). KN 30, SEE R 4k 34 HE, s112 —0.564 —0.294 0.173 1.199
RS B B T B 35t A% 40 A A Ak, RS 26 T A ] S119 —0.588 0.490 0.679 0.118
Rl Rwid, & ERERNS5~13.15(H S120 —0.431 —0.008 0.295 0.596
@), 5 —HAE SR 14 .18~20( ) , 4 614 Siz1 —0.501 0.005 0.337 0.492
T 2 B R AR UL B 34 4 L R K— 2 I A B 1Y s125 —0.354 0.089 0.327 0.513
FE R (20 68) (7 3) s127 —0.422 —0.094 0.231 0.833
25 A EEE AN AN S129 —0.228 0.093 0.261 0.707
oy E A X SR R A ST e
S131 —0.39 0.063 0.329 0.510
1 GenAlEx 6. 58, 3 F Nei’ s it £& 5 2 XF 21 4~
‘ A e - WM AREE —0.488+  —0.026+  0.306+  0.716+
JERE 101 BERE A B EAT T A bR A (JE 4) , 25 Mean L SD 0.033 0.057 0,038 0,094

i B3 09 3 A 3 A AR A% AE (45
AW HE TR 3 H 3 A A bR A GE (IS O Fis: Ji 7 NI 32 & & Within population inbreeding coefficient; Fit: i Ff &
24.29% , Ho 55 — A dn b AR F A 11,082, i %8 % 0 Total inbreeding coefficient; Fst: it £ 4% b % $ Genetic
%:jzﬁé;’:/—ﬁ 5 l%\/&ﬁ%{ﬂ@ 7. 60% , ’;ﬁ 3 jzgé;i:/—ﬁﬁg*% differentiation coefficient; Nm: %Ki Gene flow.

x6 BRFBGEBOSHENSTHAESN

Table 6 Molecular variance analysis among and within L. przevalskyi populations

B S ok IR FI 2 5 227 J5 Ji 25 it 5 2% BB I
Source of variance Degree of freedom ~ Sum of squares of deviations Mean square  Estimate variance Percentage of total variance (%)
J& 1[5 Among populations 20 472.990 23.650 3.457 33
J& #f M Within populations 80 562.633 7.033 7.033 67
£t Total 100 1035. 624 — 10. 490 100

TRARFERES5.61% . 101 4y SEFEFE MR AR B 9oy R 24 RIS RE, 5 2 15,18 2 21 I 154 JE BF ¥ 56 10 B
(B ARG, BRE 124,16 17 31 6 A48 IR 805 11 R (LM R bRid ) , 32 o 45 2R R, R 28w N
A AN AT SR AE — S, R B T A s AL B . 101 03 SERESE AR 32 AR AR 23 A 45 SR K=2 i) STRUCTURE it 1%
LR T e N = T
2.6 ARG EREAEIEH 5 LA X ST

SR 43 M BB SE R A AL A AL B R DR 2 ARSI SE JE T 201 A SR E S A e 4 R B A b PR BE B R AT T Mantel
B (P 5) , 434 45 5 36 W, S5 B AN [) S of st A I8 000 L 88 22 I A7 7 2 35 A AR 6 (r=0. 4125, P=0. 000) , i)t
RIS [) Ja A 22 [ ) 382 A% 43 A mT R i 3 BELAS A O

3 itig

il ] 47 385 1 DA A RE AT 8T 2 AT YR ORI SSRASE 8, 100 A1) FH 30 % 9y i 1) 51 409 5 LA 384 4 401 7 A 4 it £
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Fig. 1 Unweighted pair group method with arithmetic average (UPGMA ) dendrogram for 21 populations of L. przevalskyi
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