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Analysis of Karyotypes and Evolutionary Features of
Wild Species of Buckwheat

SHI Jian-qiang"?, LI Yan-qin®, ZHANG Zong-wen'” , WU Bin', WANG An-hu*
(' Institute of Crop Science of Chinese Academy of Agricultural Sciences, Beijing 100081 ;
? Institute of Biotechnology of Shanxi University, Taiyuan 030006 The Office for East Asia, Bioversity International, Beijing 100081
* Xichang College ,Xichang Sichuan 615013)

Abstract ; Buckwheat was originated in southwest of China, where exists a large number of wild relatives. Wild buck-
wheat karyotype feature analysis has important implications for buckwheat breeding practices. In this study, F. esculentum
spp. ancestralis , F. urophyllum , F. leptopodum var. grossit, F. gracilipes, F. gracilipes var. odontopterum were selected as
experimental materials and karyotypes of these species were identified by squash method. The results showed that F. escu-
lentum spp. ancestralis , F. urophyllum and F. leptopodum var. grossii were all diploid, the karyotype formula were 2n =2x
=16 =12M +4m(2SAT), 2n = 2x = 16 = 16M, 2n = 2x = 16 = 14M + 2m(2SAT), while that of F. gracilipes
and F. gracilipes var. odontopterum were tetraploid, and the karyotype formula were 2n =4x =32 =32M and 2n =4x =32
=30M +2m(2SAT). Karyotype genus type F. esculenium spp. ancestralis and F. urophyllum was 1A, and the rests were
1B. F. esculentum spp. ancestralis, F. leptopodum var. grossit, F. gracilipes var. odontopterum had one pair of satellite
chromosomes. It proved that basic chromosome number of wild species of buckwheat was 8. There were diploid and tetra-
ploid levels in wild buckwheat. The analysis indicated that F. urophyllum had a primitive evolutionarily status, while F.
gracilipes var. odontopterum was a more advanced tetraploid buckwheat wild species in evolutionary status.
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FiA (Fagopyrum spp. ) J& T El ( Polygonaceae )
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BY5% e s R TR AL AT, R 5 A FRA A
#AT 2 MR, ELAZ R g X R, E A X e
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A1 xR, AT T E 3R S 3 SRR SR
553X 2 DR T R BT R R ] S 3 S
FIRSE 5 SH R AR AR 24, R4
XIS KFE SHFEAEFEAL T AL T i 25
AR AER TR 1 X BE A ARORFE RS 2
SRR, X. Y. Yang 55" H38 T 4104 B 57 O DU £
PR, AT 1 XFE rh B o 22 g g kT R AR AR A
AR SR DA A BT AT G (AR Sy T R R 22
MUK, N FIRWFSE AT LUK BN FR 2 (A% 5 o3 b
FE AR B M, 00 B A 5 A B AR B 3 A AR 2D
ABFFE L I DU )RR 5 a2 BF AR Rh AT A% Y
YTE R IR B A TP AL LR AE LS B AT TR AL
MO XX FRAZ R 3 28T SR WAL R A
FHEA—EHEFE L,

1 HREH%®

KA
TEHR 5 D FEA B PR A, G & R RIS Rh (F.
esculentum ssp. ancestralis ) | W £ 7 4F 5 (F. urophyl-
lum) FiFE/NEFFEAE (F. leptopodum var. grossii) FREF
7% (F. gracilipes ) , 1 8 B 5% (F. gracilipes var. odonto-
plerum) o IXSERPAE SRS AR 2 B YR
W5 P4 B 22 Be TS N AR RIE DU TR AR 22d
FER AT HE5E WA LR A Rl A
L2 R7TE

1.2.1 HSIRSNEFTE  EEEHCES A
FrA M TAEK # B REFR I A &2 8K, WG

1.1

ERFPF A 25 CHEIRIEFAA TR, K 2
0.5~1.5 cm B G HTE 900 ~ 11,00 A BT Fefd, BY
TFRIAFHVOKIR S YITE 4 CALIE 24 h, B PREERY S
MR R (Vo Vs sy = 13 3) 16 4 C 52
24 h IFFHZERKIGE 1 h, FEE IR E RIS ZE
PR e 3 W, A 1 mol/L FhBRTE 65 °C F iR &5
15 min, SRJ5FEFHZEMBK BE T4, HUR B L BRI
FEZRHE ok T AR, PR NV B0 R 2R
LI, Yt 10 min, 35 F 35 B8R HEBEA T8 MUE A,
WK 2RI A5 22 4% 1 28 B R SRR AR
$ A HH Leica DM2000 Y627 B MBS AT IR
1.2.2 #ZEBHWAE IR E T A bR
WERZ T A3, BEH 50 A~ DAL e (AR Sy B i i A5 22
SN AN LA T L AR GE T R AR G AR A A
IR 7. 0 WG TAZ T 4B, T HRE RS IR 5 A2
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SRR (As. K)FEIRAI As. K = KB K/ Jefafk
K x 100% KT

2 ER5HMH

T TR A R R TR A A T A
FE B/ NEF A AR A G AR E Ol 2n = 2x =
16, 2 T 575 R0 147 3 M 5 104 4 400 e et {5 B Ry
2n =4x =32, JEARE %R R A AR A
B, FEAZASHAZAILE 1 MK 2,

AtFRIE AR M e A% H  2n = 16, 8%
FIAR K 2n =2x =16 = 12M +4m(2SAT) , 45 4 8
SAHIRE 22 g Ak AR B R IE G 22 i g
IR, 5 8 XY AT A BEIAR (B 1) B AXT PR R AL
4 50. 83% , YL AR X BE AR AL VI R 8. 55% ~
16.18% (= 1) , e K Ye o i 5 fe i e R 1) H AR
1.89, & b > 2 WP IABH I E 40 Lol 0, )R
TARI(£2),

BRI AEFHAR LRI A% H R 2n = 16,88
K HN2n = 2x = 16 = 16M, ITA YL AIRER N IE ik
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Table 1 Buckwheat chromosome types and parameters

M REE (% )

4 ARV NE== Relative length Hit A'R Esvidl}
Species Chromosome No. S+L=T Arm ratio Type
(L/S)
S L T
fiESie < 1 8.09 8.09 16. 18 1.00 M
F. esculentum ssp. ancestralis 2 7.41 7.41 14.82 1.00 M
3 7.02 7.02 14.04 1.00 M
4 6. 63 6. 82 13.45 1.03 m
5 6.34 6. 34 12. 68 1.00 M
6 5.56 5.56 11.12 1.00 M
7 4.58 4.58 9.16 1.00 M
*8 3.54 5.01 8.55 1.42 m
TERCT AE S 1 8.28 8.28 16. 56 1.00 M
F. urophyllum 2 7.30 7.30 14. 60 1. 00 M
3 6.43 6.43 12. 86 1.00 M
4 6.21 6.21 12.42 1.00 M
5 5.88 5.88 11.76 1.00 M
6 5.66 5.66 11.32 1.00 M
7 5.23 5.23 10. 46 1.00 M
8 5.01 5.01 10. 02 1.00 M
B /NI 5 1 8.37 8.37 16.74 1.00 M
F. leptopodum var. grossii 2 7. 64 7.64 15.28 1. 00 M
3 6.91 6.91 13. 82 1.00 M
4 6.18 6.18 12.36 1.00 M
5 6.10 6.10 12.20 1.00 M
6 5.85 5.85 11.70 1.00 M
7 5.20 5.20 10. 40 1.00 M
*8 3.36 4.14 7.50 1.23 m
YT I 1 4.49 4.49 8.98 1.00 M
F. gracilipes 2 4.13 4.13 8.26 1.00 M
3 3.62 3.62 7.24 1.00 M
4 3.37 3.37 6.74 1.00 M
5 3.32 3.32 6. 64 1.00 M
6 3.16 3.16 6.32 1.00 M
7 3.06 3.06 6.12 1.00 M
8 3.01 3.01 6.02 1.00 M
9 2.96 2.96 5.92 1.00 M
10 2.96 2.96 5.92 1.00 M
11 2.86 2.86 5.72 1.00 M
12 2.81 2.81 5.62 1.00 M
13 2.76 2.76 5.52 1.00 M
14 2.70 2.70 5.40 1.00 M
15 2.55 2.55 5.10 1.00 M
16 2.24 2.24 4.48 1.00 M
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®1(%)
FAXFCHE (% ) W1 AR
% Yo fh B Relative length P
Arm ratio
Species Chromosome No. S+L=T (L/3) Type
S L T
p e 1 4.92 4.92 9.84 1.00 M
F. gracilipes var. odontopterum 2 4.57 4.57 9.14 1. 00 M
3 3.87 3.87 7.74 1. 00 M
4 3.72 3.72 7.44 1.00 M
5 3.37 3.37 6.74 1. 00 M
6 3.27 3.27 6.54 1.00 M
7 3.12 3.12 6.24 1. 00 M
8 3.07 3.07 6. 14 1. 00 M
9 2.91 2.91 5.82 1. 00 M
10 2. 86 2. 86 5.72 1. 00 M
11 2.76 2.76 5.52 1. 00 M
12 2.71 2.71 5.42 1. 00 M
13 2. 66 2. 66 5.32 1. 00 M
14 2.41 2.41 4.82 1. 00 M
15 2.11 2.11 4.22 1. 00 M
#16 1. 44 1.90 3.34 1.32 m
M TE H AR o e o fd s m: TR 22 sk« B B
M:median point,m:median region, * :satellite chromosomes
x2 FEHFEMNZE
Table 2 Karyotypes of wild buckwheat species
o PR *Zif\)@‘ AERN F‘%‘EE >2 By, ]
Species Karyotype formula BARE(%) KL R Karyotpe type
As. K Li/St  Percentage of AR >2
IR 2 Fh 2n=2x =16 = 12M +4m(2SAT) 50. 83 1. 89 0 1A
F. esculentum ssp. ancestralis
AT 457 2n=2x=16 = 16M 50. 00 1.65 0 1A
F. urophyllum
G AN S 2n=2x =16 = 14M +2m(2SAT) 50. 39 2.23 0 15
F. leptopodum var. grossii
EIIESSE 2n=4x=32=32M 50. 00 2.00 0 1B
F. gracilipes
[ LAER 2n =4x =32 =30M +2m(2SAT) 50. 23 2.95 0 1B

F. gracilipes var. odontopterum

SAT . Y (ARG BIA  SAT:satellite chromosomes

B AR NEF SR R L A% H S 20 = 16, 4%
AR K20 = 2x = 16 = 14M + 2m(2SAT) 558 54
TG 22 i g R R R IE T 2 i g adR 5
8 XYL A A BRI (1) AR RECH 50.39% ,
Yot RN AR IE I 7. 50% ~16.74% (% 1),
Rk SR Y R LU 2.23 B L > 2 1)
Yt AR H A E SR 0 28R 1B BI(£2)

AR IR RN R B H h 2n = 32 BRI
AW 2n = 4x = 32 = 32M, A YL (A ARER 2 IE
WE L i R (B 1) BEARFRRECH 50% , Je
IEARRH BEAS AL TG h 4. 48% ~8.98% (1) , i
Pett R S g R B LA 2. 00,8 1L > 2 YL
WHEE SR 0, 2R 1B Bl (£2),

WREFR A A H N 2n = 32 HIASK
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HF2n = 4x =32 = 30M + 2m(2SAT), 5 16 S hh (ARFIXRHREARKIERE N 3.34% ~9.84% (£ 1) el
WL Y A AR i 22 S e R 5 16 YR SIJE YL AR FU(E N 2.95 B L > 2 g (n
SR BEAR (1) ARFRRECN 50.23% 4 AEUHBIE 20 0,888 1B BI(£2) ,
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Fig.1 Buckwheat chromosome photograph (left) , karyotype pattern (right) and karyotype ( bottom )

3 it BFFE A DUAS AR, ABIESE K BRRINSR UL G Fh o A5,
A7 10 B MR e 0 A S SR B R R A GO
3.1 FEFAMAZENFE X. Y. Yang 250 N AIRREFFE 9K A KON 2n = 4x

AT R, X 5 N FREE B AR R g =32 =30M +2m, B HJE T 2B A {EX) AR A0 5E
REEECH ]y 8, e AR R X AR B e K, 35X 5 b W AT 2 A TR A T AR A B 5
Y. Doida "B LR —B, HAPRHFEE LR B RN KR 2n = 4x =32 =32M, ABFSEIN R A
FOTAESE B/ NET SR AR AR SR A BPFEAA LA SO 2n =4x =32 = 32M, AR T 1B
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