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Abstract: [Objective] This study aimed to analyze the adaptability of tartary buckwheat, selection of
elite varieties,and evaluation of test sites,and to provide information for application of buckwheat varieties
and distribution of test sites. [Method] Variance analysis and GGE biplot were conducted to analyze grow-
ing period,plant height,stem branch,nodes per plant,thousand grain weight and yield from the 8" national
variety regional test. [Result) (1) Growing period,plant height,stem branch and nodes per plant in north-
ern region were higher than in southern region, while thousand grain weight and yield in southern region
were higher than in northern region. The traits were steady and trait variations were low while variety
types were not rich. (2) Varieties that adapted to northern and southern regions were identified. Yungiao

67,Zhaoku 2 and Xiku 7-3 were good for southern region while Xinong 9940, Liangku 4 and Weiku 02-286
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were good for northern region. [Conclusion] GGE biplot could be used to group test sites. But, selection

and evaluation of test sites needs combination of geographical environment conditions.

Key words: tartary buckwheat;regional adaptability;yield stability; GGE biplot
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Table 1 Average values of main characters of tested tartary buckwheat varieties
= T YT TR SRR
E/d BT /em iéﬁ’mﬁ EEWH ‘ TRL T &/ g 78/ (kg + hm-2)
Number of Plant heicht Number of main Number of main Thousand seed Outout
RN 4% B growing days ant heig stem branches stem sections weight utpd
Variety oy mid dtrd mhd s wmhd s wmh4d s wmH4d dtrd EVE:
Northern Southern  Northern Southern  Northern Southern  Northern Southern  Northern Southern  Northern  Southern
group group group group group group group group group group group group
RV =
/\.E"Z? 98 89 120 109 6.2 4.9 16. 3 15.5 19.4 20.9 1832.70 1917.40
Xingku No. 2
E.;{K 9940 93 83 110 80 5.5 4.4 15.4 13.2 20.5 21.2 1963.90 1413.90
Xinong 9940
jL(Iﬁﬁ . 89 84 107 102 5.4 1.7 13.9 14.1 17.9 19.9 1770.00 2 083.70
Jivjiang Kugiao
S, [=}
B2 - - .
. 93 85 120 111 6.4 9.0 15.9 15.2 18.0 20.1 2 006,00 2 034.60
Jinku No. 2
W 2 5 : . : -
Zhaoku No. 2 88 84 103 95 6.3 5.5 14.5 14.3 17.4 20. 6 1915.30 2 210.50
ﬂ})\ﬁﬁ . 96 87 107 99 6.5 5.7 15.6 15.8 18.5 20.0 1817.40 2 321.20
Diging Kugiao
-3 Liangku-3 92 81 111 95 6.5 5.6 15.2 14.3 17.8 20. 6 1758.30 2 282.30
Bi-4 Liangku-4 93 84 117 97 5.5 4.9 15.5 13.8 18.0 19.5 1846.50 2 153.00
P 7-3 Xika 7-3 87 81 103 90 5.5 5.2 13.9 13.7 17.1 20.1 1587.10 2 146.10
P 6-14 Xiku 6-14 100 88 119 108 5.3 5.4 16. 2 15.3 18.7 20.3 1651.50 1852.10
B 01-374 . ) . .
Weiku 01-374 92 85 121 113 5.7 5.1 15.4 15.4 16. 8 18.7 1919.40 1 900. 90
B 02-286 . - - -
Weiku 02-286 96 84 112 92 6.6 5.4 15.8 14.2 17.3 19.9 1766.30 1 836.90
T 01-043 . .
2
Ping 01-043 88 81 102 90 6.8 5.4 14.6 14.0 17.7 21.0 1812.00 1 929.80
=% 67 Yungiao 67 88 83 103 102 6.1 5.8 13.7 14.8 17.4 20.5 1916.60 2 209.70
44 Average 92 84 111 99 6.0 5.3 15.1 14.5 18.0 20.2 1825.93 2 020.86
2 EFE@MREFFAMLEATENTIEERETR
Table 2 Main characters of tartary buckwheat varieties (or series) in southern and northern groups
R (RO TA] 9728 5 R 5K 12 At H] 19 A 5 R A
BN Coefficient of variation between varieties Coefficient of variation between sites
Main charaters Bl By Bl A
Northern group Southern group Northern group Southern group
A= F M Number of growing days 0.04" 0.03" " 0.10"* 0.17**
k7 Plant height 0.06* 0.09" 0.33"* 0.21*"
F X8 %0 Number of main stem branches 0.09** 0.08 0.38** 0.54**
F 2% Number of main stem sections 0.06" " 0.05 0.32"" 0.20" "
T-%i i it Thousand seed weight 0.05" " 0.03 0.17** 0.12* "
724 Output 0. 06 0.12*~ 0.41** 0.48**

e RIREF BE(P<0.05); x x RI/R2E T 835 (P<L0.01),

Note: * significant difference(P<C0. 05); * % extremely significant difference(P<Z0.01).
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Fig. 1 Average yield and yield stability of tartary buckwheat for northern group (A) and southern group (B)

1. The biplot is based on environment-centered data (Centering=2) and is un-scaled (standardized) (Scaling=1) ,using genotype
focused singular value partitioning (SVP=1) method. 2. PC1. First principal component; PC2. Second principal component.

3. The small circle denotes the performance of a virtual tester,determined by PC1 and PC2. The arrow going through the origin and the
circle is called the average-tester axis (AT) ,and the projection of a variety on AT represents the average performance of the variety,
the longer the vector,the more unstable the yield. The vertical distance from a variety to AT is the measurement of GGE effect.
4.1—14. Varieties including Xingku No. 2, Xinong 9940, Jiujiang Kuqiao,Jinku No. 2, Zhaoku No. 2,Diging Kugiao,
Liangku-3, Liangku-4 . Xiku 7-3, Xiku 6-14, Weiku 01-374, Weiku 02-286,Ping 01-043,and Yunqiao 67
®3 LHFAEFFEVNEESEINAAESHOFNE
Table 3 Measured values of tartary buckwheat and predicted values by GGE biplot

5 0 T W O i RETE

Variety Measured value Predicted value Instability
3 2% Jinku No. 2 0. 730 1.023 0. 348
P4 9940 Xinong 9940 0. 566 0. 876 0.021
-4 Liangku-4 0. 389 0.161 —0.133
7 01-374 Weiku 01-374 0.378 0. 305 0. 207
J T 02-286 Weiku 02-286 0. 355 0. 337 0. 004
=3 67 Yungiao 67 0.217 0. 383 —0.567
B # 2 5 Zhaoku No. 2 —0.031 —0.180 —0.532
U 7-3 Liangku-3 —0. 080 0.179 —0.158
JUIT55E Jiujiang Kuqgiao —0.104 —0.168 —0. 260
i K5 5% Diqing Kugiao —0.152 —0.049 0. 288
SF- 01-043 Ping 01-043 —0.166 —0.156 —0.487
WA 2 45 Xingku No. 2 —0.221 —0.530 0.971
777 6-14 Xiku 6-14 —0.711 —0.034 1.103
VG 17 7-3 Xiku 7-3 —0.933 —0.982 —0.095

2.2.2 AdarzanrHRAfREE WE 1B PR, HHKIESFF 67, IR Z L 9940, F2
Fiow s 7 40 5 A0 T A XSUbR A BB R A bR i 8 PREAF A2 PE 4R 9940, P4 55 7-3 L Bl 01-374 I
MR LA X R TR e A w2 5 LI IR 5 9F 67.F 01-043, i 4 7]
T RN TS, - s iE WL AR ALl PR IR BOAR T a E AR
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Table 4 Measured values of tartary buckwheat and predicted values by GGE biplot

0 W (i O i T

Variety Measured value Predicted value Instability
i PR3 3% Diqing Kugiao 0.819 0. 817 0.397
7 3% 67 Yungiao 67 0.621 0. 689 0.223
-3 Liangku-3 0. 496 0.488 —0.695
W3 2 5 Zhaoku No. 2 0. 480 0.473 0.132
SF- 01-043 Ping 01-043 0. 361 0.420 —0. 268
PG 7-3 Xiku 7-3 0.293 0. 329 0. 086
FPF-4 Liangku-4 0.156 0.235 —0.955
7 2 5 Jinku No. 2 0.103 0.187 0. 447
JUVL 5% Jiujiang Kugiao 0. 040 0.109 0.203
M7 2 5 Xingku No. 2 —0.106 —0.106 0.772
VG 77 6-14 Xiku 6-14 —0.374 —0.439 0.328
it 01-374 Weiku 01-374 —0.617 —0.677 0.121
JE 02-286 Weiku 02-286 —0.725 —0.821 —0. 827
P4 9940 Xinong 9940 —1. 547 —1.706 0.035

2.3 BREFRASARMXIEM 4 T 3 AESA S A7 =W 3 A E AR WA,

2.3.1 FHAEFRRESARARRELEE HI wmE 2 s,

PC1=29.4%,PC2=23.7%,Sum=53.1%
Transform=0,Scaling=1,Centering=2,SVP=2
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Fig. 2 Group of testing-site of tartary buckwheat for northern group
1. The biplot is based on environment-centered data (Centering=2)and is un-scaled (standardized) (Scaling=1) ,using genotype
focused singular value partitioning (SVP=2) method. The same below. 2. 1—14 in the figure indicate different varieties including Xingku
No. 2,Xinong 9940, Jiujiang Kugiao,Jinku No. 2,Zhaoku No. 2, Diqing Kuqiao, Liangku-3,Liangku-4,Xiku 7-3,Xiku 6-14,
Weiku 01-374, Weiku 02-286,Ping 01-043,and Yungiao 67. The same below. 3. A—O in the figure indicate different pilots including
Shanxi Datong,Shanxi Wuzhai, Shanxi Taiyuan, Neimonggu Dalate, Neimonggu Chifeng,Shaanxi Yulin, Shaanxi Jingbian, Ningxia

Guyuan, Ningxia Yanchi, Ningxia Xiji, Ningxia Pengyang, Ningxia Tongxin,Gansu Huining,Gansu Dingxi,and Gansu Pingliang
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Fig. 3

Group of testing-site of tartary buckwheat for southern group

a—j in the fig indicate different pilot, which include Sichuan Zhaojue,Sichuan Yanyuan,Sichuan Xichang, Yunnan Kunming.,

Yunnan Lijiang, Yunnan Zhaotong,Guizhou Weining,Guizhou Guiyang,Guizhou Xingyi,Jiangsu Taixing
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