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Analysis of Genetic Diversity of Main Characters of Tartary
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Abstract :In order to explore the excellent germplasm resources from Yunnan tartary buckwheat germplasm re-
sources ,broaden the genetic basis of tartary buckwheat, six agronomic traits and five quality traits of 48 taytary
buckwheat genotypes in Yunnan had been analyzed for genetic diversity. The results showed that the abundant ge-
netic diversity existed among the tartary buckwheat in Yunnan,the variation coefficient of seed weight per plant in
agronomic traits was 34. 4% largest,and the variation coefficient of total flavonoids in quality traits was 66. 7% lar-
gest. The results of the cluster analysis indicated that 48 accessions could be classified into 3 clusters including the
low yield type,shorter plant height with high yield type and middle plant height with high yield type. The principal
components analysis based on six agronomic traits and five quality traits, indicated the accumulation indices of re-
spectively 84. 105% and 80. 332% from the top three principal components which reflecting the breeding potential
of major quantitative traits. Comprehensive analysis of main traits provided scientific information for effective use of
tartary buckwheat germplasm resources in Yunnan genetic resources.
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Table 1 48 tartary buckwheat germplasms tested in the study
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Table 2 Germplasm comparison of major agronomic traits of 48 tartary buckwheat germplasm

FRT = B (em) FEWHCE)  —RBE() WRRE(g) THLTE (g) MoK ER (ChL)
No. PH NMSS NFB NSP TKW SwWp

1 158. 6 abc 20. 4 abckde 7.2 abedef 453. 1 abcde 19. 6 defghijk 8.7 abcde
2 164. 2 abc 22.0 abe 8.1 abede 405. 3 abcedef 19. 2 fghijkl 7.5 abedefg
3 169. 8 abc 19.9 bede 8.3 abcde 412. 0 abedef 18.9 hijklm 7.6 abedefg
4 163. 4 abc 20. 3 abede 7.4 abedef 350. 4 abedef 18.9 ghijklm 6.4 bedefg
5 167.3 abc 20. 0 abede 7.0 abedef 270. 6 cdef 21. 1 abede 5.2 defg

6 153.0 be 18.4 de 5.8 def 380. 0 abedef 20. 3 bedefgh 7.0 abedefg
7 152. 8 be 19. 6 bede 6.2 bedef 365. 0 abedef 18.9 ghijklm 6.9 bedefg
8 163. 4 abc 17.7 e 4.4 1 248. 6 def 19.9 cdefghij 5.0 defg

9 168. 2 abc 20. 3 abede 6.3 bedef 238. 4 def 20. 7 bedef 4.7 defg

10 154.9 be 19.9 bede 6.7 abedef 249.0 cdef 19. 8 cdefghij 5.4 defg

11 161. 0 abc 22.0 abe 7.8 abede 316. 1 bedef 19. 6 defghij 5.7 defg

12 164.9 abc 19. 3 bede 7.3 abedef 209.9 ef 16.7 op 3.4 efg

13 153.8 be 20. 0 abede 6.4 bedef 263.7 cdef 22.4 a 5.7 defg

14 168. 3 abe 21.2 abed 8.8 abed 343.7 abedef 20. 3 bedefgh 6.6 bedefg
15 170. 2 abc 21.7 abed 8.6 abcde 448.3 abcde 19.9 cdefghij 8.5 abcde
16 183.4 a 21.4 abed 6.2 bedef 430. 0 abcdef 18. 9 ghijklm 7.5 abcedefg
17 177.8 ab 21. 4 abed 9.6 a 420. 4 abcedef 19. 8 cdefghij 7.9 abedefg
18 158. 9 abe 20. 8 abede 7.2 abedef 303. 7 cdef 20. 6 bedef 5.9 cdefg
19 155.9 be 20. 6 abcde 7.9 abede 343. 2 abedef 19. 6 defghijk 6.4 bedefg
20 166. 9 abc 20. 9 abede 5.7 ef 331. 7 bedef 21.1 abede 7.0 abedefg
21 162. 0 abe 19. 6 bede 7.1 abedef 451.9 abcde 19. 3 fghijkl 8.3 abcdefg
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Rr2(4)
S B (em) EEWER(T) OB WRRE(e) THRLE (g) Pk = (hr)
No. PH NMSS NFB NSP TKW SWP
22 174. 2 abe 19. 6 bede 6.4 bedef 353. 6 abedef 20. 6 bedefg 7.0 abedefg
23 154. 8 be 19.2 bede 6.3 bedef 257.7 cdef 20. 4 bedegth 5.1 defg
24 149.2 ¢ 18.7 cde 5.8 ef 237. 8 def 17. 9 klmnop 4.2 defg
25 169. 0 abe 22.0 abe 6.9 abedef 171.6 ef 16.4 p 2.7¢
26 163. 6 abe 21. 8 abed 8. 1 abede 598. 4 ab 19. 8 cdefghij 11.6 ab
27 161.7 abe 19. 6 bede 5.9 def 243.7 def 19. 9 cdefghij 4.7 defg
28 167. 1 abe 20. 7 abede 6.3 bedef 211.6 ef 19. 6 efghijk 4.1 efg
29 169. 1 abe 18.8 cde 6.1 cdef 305. 6 cdef 19. 3 fghijkl 6.4 bedefg
30 164. 4 abe 20. 3 abede 7.9 abede 343. 3 abedef 20. 0 bedefghij 6.7 bedefg
31 168. 6 abc 21.7 abed 8.3 abede 296.9 cdef 20. 0 bedefghij 5.7 defg
32 177.8 ab 21. 0 abede 7.9 abede 262. 1 cdef 17. 8 lmnop 4.5 defg
33 165.3 abe 21. 4 abed 8.3 abede 202.2 ef 17.0 nop 3.3 efg
34 172.9 abe 20. 4 bede 7.2 abedef 357. 4 abedef 19.9 cdefghij 7.1 abedefg
35 178.7 ab 21.7 abed 6. 8 abedef 237.3 def 17.7 Imnop 4.1 efg
36 177.3 ab 21. 8 abed 9.0 abe 285.7 cdef 19. 8 cdefghij 5.4 defg
37 170. 4 abc 20. 2 abede 7.9 abede 338. 4 bedef 21. 1 abede 6. 8 bedefg
38 162.9 abe 20.7 abede 8.2 abede 406. 9 abcedef 18. 6 ijklmn 7.3 abedefg
39 168. 6 abc 20. 3 abede 7.7 abcde 382. 3 abedef 18. 8 hijklm 6.9 bedefg
40 169. 8 abc 22.0 abe 7.1 abedef 198. 4 ef 17. 4 mnop 3.3 efg
41 179.9 ab 19. 3 bede 9.2 ab 393. 6 abedef 21.7 ab 8.1 abedefg
42 169. 8 abc 21. 2 abed 8.1 abede 395. 3 abedef 20. 0 bedefghij 7. 8 abedefg
43 164. 2 abc 21. 4 abed 7.7 abcde 321. 6 bedef 21. 3 abed 6.7 bedefg
44 149.1 ¢ 19.9 bede 7.7 abede 535.9 abe 21.4 abe 11. 3 abe
45 153.6 be 23.3 a 7.6 abcde 627.2 a 20. 1 bedefghi 12.4 a
46 171. 8 abe 21.7 abed 7.4 abedef 155.8 f 19. 2 fghijkl 2.91g
47 159. 0 abc 19. 8 bede 7.2 abedef 499. 3 abed 20. 3 bedefgh 9.6 abed
48 171.9 abe 22.2 ab 9.1 abe 220.7 def 18. 3 jklmno 3.9 efg
BRFRE(%)CV 5.0 5.3 15.1 30.8 6.6 34.4

PH : Plant height, NMSS:Number of the main stalk section,NFB;Number of first branch,NSP : Number of seeds per plant, TKW : Thousand kernel weight,
SWP:Seed weight per plant,the same as below
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No. 19, J Z ) Fh i & No. 29, R RZE N 6.32% ; of 48 tartary buckwheat germplasm
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No (%) (%) (%) (%) (%)
PR CF CA cs TF
10 9.99  1.09  2.90 69.35  0.37
11 10. 60 .44 2.81  68.05  0.20
12 9.03 1.16 272 70.05  0.23
13 9.66 1.03 256 70.06  0.23
14 9.62 1.19 276  70.77  0.25
15 9.64  1.23  2.69  69.40  0.17
16 9.31 126 2.66 69.85  0.47
17 9.59  1.28 2,65 70.02  0.23
18 9.57 .36 2.67 70.22  0.47
19 8.59 1.29 264 69.17 0.24
20 9.37 1.17  2.80 69.51  0.40
21 8.72  1.18 233 72,01  0.25
22 9.81 .22 2.51  69.99 0.18
23 9.27  1.19 2,26  70.53  0.47
24 9.29  1.01 297 69.12  0.37
25 9.02 1.15 3.01 6811  0.59
26 9.37 1.19 277 71.20  0.18
27 9.11 115 307 70.71  0.12
28 9.75  1.10  2.84 71.42  0.10
29 1140  1.12  3.31 8602 0.16
30 10. 60 .21 2.59  70.36  0.20
31 10.80  1.26 275  69.74  0.47
32 9.46  0.94 238 7233 0.18
33 9.81 1.23 227  71.89  0.11
34 9.99  1.19 250 70.19  0.33
35 9.29  1.07  1.89  70.97  0.12
36 10.30 118  2.28 70.84  0.30
37 9.37  0.97 2.40 69.85 0.3l
38 9.57 1.1l 259 70.26  0.25
39 9.64 1.18  2.86 68.80  0.42
40 8.94  1.20 2.8 68.43 0.12
41 10.00  0.94 2,57 70.19  0.26
42 9.37  1.06 238 70.60  0.19
43 9.64  1.09 247 72.38  0.08
44 9.92  0.93 253 70.32  0.13
45 9.11 118 2.45  69.83  0.29
46 9.70  1.14  2.38  71.69  0.46
47 10.80 111 2.76  67.77  0.53
48 9.81  0.97 248 71.96  0.08
BREB(%)CV  6.32  10.43  12.60 3.64  51.72

PR :Protein, CF; Crude fiber, CA; Crude axunge, CS: Crude starch, TF;

Total flavonoids,the same as below
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Table 4 Heritability of major quality traits of 48 tartary

buckwheat germplasm

PEAR Traits 1AL H Heritability
B PH 0. 491
FZETTH NMSS 0. 566
— KBS NFB 0. 592
B NSP 0. 627
TR E TKW 0. 898
Hohi E SWP 0. 667
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Table 5 Prineipal components of 6 agronomic traits of 48

tartary buckwheat germplasm

PEAR FHS 1 F 2 F Y3
Traits Component 1 Component 2 Component 3
Pk PH -0.138 0. 499 0. 630
F LR NMSS 0. 095 0.593 -0.241
— K HH NFB 0. 240 0. 565 0. 047
kg NSP 0.616 0.023 -0.188
TRiE TKW 0.367 -0.279 0.709
PRI T SWP 0. 632 -0.056 -0.072
LM Eigen value 2.369 1. 905 0.773
FEHk# (% ) Contribution 39. 477 31.750 12.879
BT 5iEk R (%) 39. 477 71.226 84. 105

Cumulative percentage
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Table 6 Prineipal components of 5 major quality traits of

48 tartary buckwheat germplasm

PR F RS 1 FHr2 FHY 3
Traits Component 1 Component 2 Component 3
HEHE PR 0.576 -0. 160 0. 487
L4 CF 0. 446 0.397 -0.530
HLAGR T CA 0. 637 0.143 -0.109
SIVER CS 0.251 -0.678 0.129
SR TR -0.011 0.581 0. 674
FEAEMH Eigen value 1. 667 1.432 0.918
BTHRE (% ) Contribution  33. 337 28. 634 18.362
IR (% ) 33.337 61.970 80. 332

Cumulative percentage
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Fig.1 The cluster map of tartary buckwheat germplasm
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