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Application of GGE - biplot analysis in evaluating potato yield and
agronomy traits in Guizhou Province
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Lanzhou , Gansu 730070, China; 2. Guizhou Potato Research Institute, Guiyang, Guizhou 550006, China;
3. College of Agronomy, Gansu Agricultural University , Lanzhou, Gansu 730070, China)

Abstract: A GGE-biplot analysis was employed in this research to examine the agronomic traits including stem
height, tuber quantity per plant, stem quantity per plant, and tuber fresh weight per plant of 11 potato varieties in re-
gional trials of Guizhou province during 2010—2011. G1 — G11 were designated for representations of these eleven culti-
vars and E1 — ES were used for the five testing sites, respectively. The yield data of eleven potato cultivars from five test-
ing sites were analyzed. The results indicated that the yield performances of G9 (Weishu 001), G2 (Xuanshu#2), G4
(2005-1), G6 (0402 -7), G7 (0402 - 2), and G5 (W04 — 36) were higher than others. Whereas, cultivars G8
(Panshu # 1) and G10 (Heimeiren) had the lowest yield performance. The cultivars G6 (0402 - 7), G8 (Panshu#1),
G5 (W04 - 36) were more stable than others and G11 (Mira) had lowest stability among all cultivars. Taken together,
the cultivars G5 (W04 - 36) and G6 (0402 — 7) were better in stability, adaptability and yield performance. Among the
five test sites, E2 (Bijie), E1 (Anshun), and E3 (Fenggang) had better differentiations than others. E4 (Liupanshui)
and E1 (Anshun) were typical representations of the overall testing sites but E3 (Fenggang) had the lowest representa-
tiveness. E1 (Anshun) had the best differentiation and representativeness among five testing sites. In summary, GGE —

biplot was one of the reliable methods that breeders could use for analyzing and evaluating the potato yield performance
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and agronomic traits in regional trials.

Keywords: GGE - biplot; potato; yield; agronomic traits; stability analysis
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Table 1 Basic information of the testing sites

Y 3pI=| CARRE=
e {3 G E 1 N ik A R i
. . . Altitude Annual average Annual rainfall
Sites Codes Longitude E Latitude N

/m temperature/ °C /mm
i Anshun El 105°55" 26°15' 1395 14.3 1360
HeT Bijie E2 105°14' 27°18’ 1470 15.0 848
RUX] Fenggang E3 107°48' 2827 957 13.5 1331
75#47K Liupanshui E4 104°20" 26°36' 1860 14.6 1211
BT Weining E5 104°17' 26°52' 2560 14.0 739
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Table 2 Basic information about different cultivars
b () s PR A T 4E By
Cultivar/line Codes Supplying institutes Years
SN SR ERI TR, BT BAW B ERI T, = WA KB B2 A i
BOL—41 -4 Gl Poté.:lt(:) institute of GuthOl:l province; agnc.ultu-ral. science 1-‘esearch 1n-st1tute of 2010—2011
Weining county; commercial crop research institution of agricultural science re-
search institute of Yunnan province
B2 2 5 Xuanshu2 G2 TINE D4 92 B Potato institute of Guizhou province 2010—2011
T2 200202 Lishu 00202 G3 TN E LA BEFSE T Potato institute of Guizhou province 2010—2011
BT B A B UETERT, SN BB RT, m A R BB AR
2005 - 1 o Aglcultur;il science I"CSCHIC}II institute of Wcl.mni-g cluunty; po.lato msmu‘te of 2010—2011
Guizhou province; commercial crop research institution of agricultural science
research institute of Yunnan province
(T BAOWBHEBI T, S A SR BT, 75 F A AR B e A
W04 — 36 cs Agrmuhural science researcb institute of Wel.mng c.ounly; po.lalo msmu.le of 2010—2011
Guizhou province; commercial crop research institution of agricultural science
research institute of Yunnan province
0402 -7 G6 EeAT L X AR BT Agricultural science research institute of Bijie 2010—2011
0402 -2 G7 By b X AR IT Agricultural science research institute of Bijie 2010—2011
#% 15 Panshul G8 £ BAH B Agriculture extensionstation of Pan county 2010—2011
B2 001 Weishu 001 G9 BT B F Ul Seed station of Weining county 2010—2011
3 N Heimeiren GI0 T ES WS Potato institute of Guizhou province 2010—2011
puu. AL T2
KAL Mira Gl BT AR A PSRBT 2010—2011

Agricultural science research institute of Weining county
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Table 3 Average yield and agronomic traits at different locations during 2010—2011

T H Item ijai'm G2 G3 G4 G5 G6 G7 G8 G9 G10 Gl1
El 22.78  42.52  21.70  37.79  34.91 4225 42.13  24.01 45.55 19.23  39.57
g E2  43.90 40.25 36.48 32.68 42.68 4590 43.87 2627  50.65 15.07 41.50
Yield E3  21.73 23.45 22.05 26.75 22.15 23.58 23.38  21.67 22.97 22.98 21.72
/(kg*13.5m™?) E4  29.03 39.12 28.53 34.90 34.33 35.68 35.82 27.43 34.97 14.78 32.62
E5  38.62 32.77 31.93 41.80 30.66 30.31 31.54 27.48 34.81 28.05 27.65
El 13.10  9.12 523 1278 11.85 12.87 13.67 7.20  11.00  7.50 7.40
bk E2 8.75 14.25 7.02  10.70 13.48 13.62 11.52  7.30  13.77  4.93  10.65
Tuber number E3 9.22 1450 9.13 9.87 9.20 11.03 10.07 7.22 9.28 7.50 1217
per plant E4 6.67 10.93 8.70  10.45  7.73  10.95 11.43 1042 12.67  5.87 8.15
E5 11.57 15.05 9.35  13.88 12.68  8.92  11.88 10.35 13.48  8.05 10.25
El  479.83 650.37 467.03 470.60 521.24 491.97 498.38 493.07 545.90 408.07 518.83
HLBR P E2  543.63 606.07 342.32 360.25 427.63 479.80 473.97 424.63 513.00 497.77 444.86
Tuber f“"si] weight E3 27230 303.05 272.50 334.97 279.18 293.63 272.65 282.97 308.97 283.88 252.47
per /l;am E4  602.17 765.17 643.00 748.50 508.00 689.67 783.83 459.77 685.13 349.88  611.57
E5  510.33 770.27 394.27 667.33 637.97 618.57 639.73 577.5 634.45 418.67 480.05
El 4.22 4.13 5.07 4.18 7.03 3.70 6.40 3.22 3.93 2.65 3.80
Sz E2 4.97 5.70 4.60 4.92 5.20 5.67 4.33 2.25 4.32 1.88 5.98
Stem number E3 2.53 2.85 3.17 2.67 2.83 3.03 2.90 2.70 3.23 2.47 2.57
per plant 4 2.18 2.98 2.53 2.93 3.32 2.73 2.37 2.45 2.82 1.28 2.88
E5 2.68 3.80 2.50 3.38 3.93 3.53 3.10 2.90 3.31 2.23 1.98
El  69.10 79.22 73.79  70.67 83.09 90.87 8.27 74.18 89.32  53.13  77.20
e E2 8.0 95.75 84.26 94.57 82.67 81.56 68.38  89.45  81.22 44.21  78.71
Stem height E3  87.40 83.13 98.81  86.28 92.17  86.85  85.38  92.65 93.42 92.32  95.22
/em E4 72,65 61.40 65.75 73.18 74.38  70.55 72.68 83.12 78.95 49.53  70.83
ES  41.03 47.07 28.73 51.48  53.80 53.82 54.75 37.93 51.95 37.82  55.93

T1:G1: B0l - 41 - 4; G2:'EH3 25 G3:MH % 200202; G4:2005 - 1; G5: W04 - 36; G6:0402 - 7; G7:0402 - 2; G8: #3155 G9: 5 001;
G10: 838 A5 GLLKAL; EL:Z)0; E2: 505 E3: KUK E4: 75 #7K; ES: T

Note: G1:BO1 —41 -4; G2: Xuanshu2; G3:Lishu00202; G4:2005 - 1; G5:W04 - 36; G6:0402 —7; G7:0402 — 2; G8:Panshul; G9: Weishu 001;
G10: Heimeiren; G11: Mira; El: Anshun; E2: Bijie; E3: Fenggang; FA: Liupanshui; ES: Weining

R4 FEAESW
Table 4 ANOVA analysis of the yield

75 S R A S5 A ¥y F {556 p
Source of variation DF Sum of squares Mean squares F — test
5% Environment 4 8103.619426 2025.904857 23.35° " <0.0001
FEH A Genotype 10 8452.127299 845.212730 9.74* " <0.0001
IR x #£H Environment x Genotype 40 7584.974107 189.624353 2.19%* <0.0001

T x FIRIBEN 5% BE K5 » x FoRIBE 190 BEKF

Note: * significant at P <5% probability; * * significant at P < 1% probability.
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Table 5 The correlation of yield and agronomic traits

- - HbREZER bR 255 bR HCZE R -
A P Tuber number Stem quantity Tuber fresh weight TR
Ttems Plant height Yield
per plant per plant per plant
P 100000 0.54677" " 0.25429" * -0.31718 —0.09451
Plant height : <0.0001 0.0073 0.0007 0.3260
FAREHZEEL 0.54677" " 100000 0.44800 " * 0.09930 0.33435" "
Tuber quantity per plant <0.0001 ’ < 0.0001 0.3020 0.0004
GERVESE X 0.25429 * * 0.44800 * 100000 0.06043 0.19416"
Stem quantity per plant 0.0073 <0.0001 ’ 0.5306 0.0421
CiRyS7E Yrigie -0.31718 0.09930 0.06043 100000 0.48512" *
Tuber fresh weight per plant 0.0007 0.3020 0.5306 ’ <0.0001
Fe ~0.09451 0.33435" * 0.19416* 0.54512** 1 00000
Yield 0.3260 0.0004 0.0421 <0.0001 ’
*o6 DREFERZHRFESN
Table 6 ANOVA analysis of agronomic traits
5iH Ttem AR SRR A 1B il Y7 F K56 p
) ’ Source of variation DF Sum of square Mean squares F test
BBk A - s ENV 4 0.2212641 0.00553160 77.62 <0.0001
Stem number ANOVA J:F GEN 10 0.01158733 0.00115873 16.26* * <0.0001
per plant R x H:H ENV x GEN 40 0.01377806 0.00034445 4.83"" <0.0001
bR - 8 ENV 4 0.01423980 0.00355995 4.428 0.0018
Tuber numberper ANOVA J:F GEN 10 0.10868615 0.01086862 13.48" " <0.0001
plant 8% x H:F ENV x GEN 40 0.08679133 0.00216978 2.69" " <0.0001
N e i ) _ " _
b5 B [ I ENV 4 4.43436361 1.10859090 122.67 <0.0001
Tuber fresh weight ~ ~ 00 ¢ JEF GEN 10 1.17161061 0.11716106 12.96" * <0.0001
per plant 3% x FEH ENV x GEN 40 1.32754721 0.03318868 3.67"" <0.0001
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GGE - biplot analysis of average yield

AERENE; B BAH AR HE 5 C: GGE BUPRIEI A b 1 27 ME S R E 5 D2 GOE XU P 0 sk s (9 X 2 Ty 5 AR (T TR))
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