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Application of AMMI model in evaluation of yield and
agronomic traits of potato
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3. Guizhou Potato Research Institute , Guiyang, Guizhou 550006, China)

Abstract: The aim of this study is to use AMMI model to analyze yield and agronomic traits, including plant
height, tuber quantity per plant, stem quantity per plant, mature days, and tuber fresh weight per plant, in 2010—2011
potato regional test results in Guizhou province. The study results showed that the interact principle component of AMMI
model is capable of explaining 90.64% , 90% , 86% , 82% , 81% of total sum of squares of yield, tuber quantity per
plant, stem quantity per plant, mature days, tuber fresh weight per plant, respectively. The species stability, adaptabili-
ty and high yield ability of three varieties, W04 — 36, 0402 — 2 and Mila, were better than rest species among the eleven
of species tested in Guizhou potato regional test. W04 — 36 can be promoted and planted in large areas. Yield ability of
Heimeiren was the worst among all the tested varieties. Among the five test sites, D; values of Bijie and Anshun were
larger than others. Both sites have a high discriminability for variety. Liupanshui has the lowest discriminability for vari-
ety; therefore it is suitable for planting many different species.
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Fig.1 The distribution of different locations in Guizhou
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Table 1  The basic information of different cultivars
R (R) af (ARG WH LN FHEEH
Cultivar/line  Code of Cultivar/line Breeding institutes Years
RMNEDREHRN, BT ARUBEREN, A R BB
Potato Institute of Guizhou Province; Agricultural Science Research Institute of Weining
BO1-41-4 ¢l County; Commercial Crop Research Institution of Agricultural Science Research Academy of 2010—2011
Yunnan Province
HE25 BME DR BRI
Xuanshu2 62 Potato Institute of Guizhou Province 2010—2011
¥ 200202 REMEDRERRHK
Lishu 00202 c3 Potato Institute of Guizhou Province 2010—2011
BT ERU PR, AN S SR EHRIN, = HE RS
Agricultural Science Research Institute of WeiNing County; Potato Institute of Guizhou
2005-1 64 Province; Commercial Crop Research Institution of Agricultural Science Research Academy 20102011
of Yunnan Province
BT ERYBZHER, RN EDRETRN, SHE RHEBRSENR
Agricultural Science Research Institute of WeiNing County; Potato Institute of Guizhou
W04 -36 cs Province; Commercial Crop Research Institution of Agricultural Science Research Academy 210201
of Yunnan Province
0402 - 7 G6 B R RFET Agricultural Science Research Institute of Bijie 2010—2011
0402 - 2 c7 HEF R KB AN Agricultural Science Research Institute of Bijie 2010—2011
RE15 . .
G8 HB KB Y Agrotechnical Station of Pan County 2010—2011
Panshu 1
%001 5 ~ . -
Weisha 001 G9 BT B M F I Seed Station of Weining County 2010—20i1
BEA p . . .
. G10 HME LR EHRIT Potato Institute of Guizhou Province 2010—2011
Heimeiren
e s
HAL(CK) 1 BT BRARF BB . - 2010—2011
Mila Agricultural Science Research Institute of WeiNing County
2 20002011 ERFXRBEAMHEH =R
Table 2 Average yield in different locations during 2010—2011
i (R) MW EL A E2 R E3 AKX E4 BT E5 NEFI =R R
Cultivars/Line Anshun Bijie Fenggang Liupanshui Weining Average yield’kg  Yield/(kg*667m~?)
BO1-41-4 22.78 43.90 21.73 29.03 38.62 31.21 1560.50
= L
E¥25 42.52 40.25 23.45 39.12 32.77 35.62 1781.00
Xuanshu 2
B 3 200202 21.70 36.48 22.05 28.53 31.93 28.14 1407.00
Lishu200202 ’ ’ : ’ ’ . :
2005 -1 37.79 32.68 26.75 34.90 41.80 34.79 1739.50
w04 - 36 34.91 42.68 22.15 34.33 30.66 32.95 1647.50
0402 -7 42.25 45.90 23.58 35.68 30.31 35.54 1777.00
0402 - 2 42.13 43 .87 23.38 35.82 31.54 35.35 1767.50
SH15 24.01 26.27 21.67 27.43 27.48 25.37 1268.50
Panshu 1
BE 0l 5
Weishu 001 45.55 50.65 22.97 34.97 34.81 37.79 1889.50
%%A 19.23 15.07 22.98 14.78 28.05 20.02 1001.00
Heimeiren
AL (CK) 39.57 41.50 21.72 32.62 27.65 32.61 1630.50

Mila
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Table 3 The ANOVA analysis of the yield
25K B BEE FF 2y FR® P
Source DF Sum of Squares Mean Squares F-test
F4 ENV 4 8103.619426 2025.904857 23.35"" < 0.0001
HXHB GEN 10 8452.127299 845.212730 9.74" " < 0.0001
A x ER 40 7584.974107 189.624353 2.19"° <0.0001

ENV x GEN

W RNRE 5% BEKE; » « RREB 1% B BEKE. TH.

Note: * Denote the significance level at 5% probability; * * denote the significance level at 1% probability. Hereinafter the same.

HBERFTES TR, fIH AMMI £
B EBBEHT N, R4 IR ERTE

e MBEiT 4y &, IPCA1 5 IPCA2 B 75 #i 4 9.5
FEREFEHFE 64.46% 5 26.18% ,F 1 F A
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Table 4 The AMMI analysis of the yield

ERRXR ¥

& BEH /%

HRE b F &%

Source Sum of Squares Percent DF Mean Squares F-test P
% 1 FBIM IPCAL 2444 .80 64.46 13 188.062 2.36718* " 0.00915
% 2 e BUR IPCA2 992.93 26.18 11 90.266 1.84021 * 0.03100
5 3 AT IPCA3 189.67 5.00 9 21.075 0.24286 0.98780
% 4 Fe B IPCA4 165.09 4.35 7 23.584 0.27177 0.96449
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Table 6 ANOVA analysis of agronomic traits in potato

B TRER BHRE T 2l FRE P
item Source DF Sum of square Mean of square F-test
# ENV 4 0.2212641 0.00553160 77.627 " <0.0001
ﬁﬁi%ﬁ ZEHE GEN 10 0.01158733 0.00115873 16.26" ° < 0.0001
Stem quantity
per plant T ER 0.00034445 4.837" 0.0001
ENV x GEN 40 0.01377806 .0003 .83 <0.
4% ENV 4 0.01423980 0.00355995 4.428" " 0.0018
=
HEHRREH EHA GEN 10 0.10868615 0.01086862 13.48" " < 0.0001
Tuber quantity
per plant W x ER " x 0001
ENV x GEN 40 0.08679133 0.00216978 2.69 <0.
3 1g ENV 4 5.40845733 1.35211433 89.73" " < 0.0001
ERH #HH GEN 10 0.72652114 0.07265211 4.82"" < 0.0001
Mature
days W x BE .
. 7282 0.02640182 . 0.0052
ENV x GEN 40 1.0560728 640 1.75
ENV 4 4.43436361 1.10859090 122.67° " <0.0001
ERgERE %
Tuber fresh #MH GEN 10 1.17161061 0.11716106 12.96™ " < 0.0001
weight
W x #ER/ .
per plant ENV x GEN 40 1.32754721 0.03318868 3.67 < 0.0001
#7 SHREFRER AMMI FHER
Table 7 AMMI analysis of agronomic traits in potato
H TRXE B FHA oy FRE p
Item Source DF Sum of square Mean of square F-test
IPCA1 13 47.2280 0.000250273 3.51166" " 0.00004
FEREZH IPCA2 1 42.9154 0.000268769 3.77118° * 0.00005
Stem quantity
per plant IPCA3 9 7.0707 0.000054122 0.75941 0.65413
IPCA4 7 2.7860 0.000027418 0.38471 0.91095
IPCA1 13 43.8529 0.001463865 1.81619" 0.03054
FHRREN IPCA2 1 2.712m 0.000896600 1.61239° 0.04131
Tuber quantity
per plant IPCA3 9 19.2953 0.000930368 1.55429 0.04477
IPCA4 7 14.1247 0.000875645 1.08639 0.37212
IPCA1 13 46.2099 0.019178 1.571271° 0.02905
EEH IPCA2 11 35.8232 0.017571 1.46603" 0.03074
Mature
days IPCA3 9 14.8602 0.008908 0.59118 0.80402
IPCA4 7 3.1067 0.002394 0.15890 0.99265
IPCA1 13 57.8024 0.029514 3.26590" " 0.00013
BERIERE
Tuber fresh IPCA2 1 23.5603 0.014217 2.57322° " 0.00231
weight IPCA3 9 13.2599 0.009780 1.08218 0.37600
per plant
IPCA4 7 5.3773 0.005099 0.56425 0.78469

BT X G AR 53R S R E R AT T E AT,
UBRENERER T RS KA EERN, BT
RELEHAMAREESEERBINMELE, RITH
— KA AMMI BRI R @€ S| BHTT 0. AMMI
MRS REEHERSEN NS RMEEEN

BEREW,H D D, HEB K, T AR & %5
JIBE,D HE/N, KPR EEEE, WX
8,9 R, BT, MM IR EHK/NA W4 - 36
>0402-2>KH >0402-7>FE 25 >2005-1>
£ 15> ¥ 200202 > B E 001 5 > B01-41 -4
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BB D b an Bl 22 0 R R B AR B, AR F B T A AL
WEBD
RAWENHEREREZHERTERERKL, K
AR RER N ERRANRAK > RK > BT > %I

>HYF MMTHERZHERNENNRET —&E
i, B EEH S B HRRERBHRIMTRL,
AR B HHE RS ANEREE
HEHER, SREAFRKRZHRATEHEELR
BE5aMHZERAKRER. REFHRE PR AT
REAFRMMPESXANBEEEERER, TAESD
RETRITAL R b, BT BE % 18 & A 80
BRERS B HRRERENZFEDL .

£8 RMC-rREARRAEHSSY D
Table 8 The D value of cultivars/breeding lines

BRRBER

LEEE

Bk ERE

BAE(R) 1) =g - . . . EEHEH
Cultivars/line Codes Yield Tuber quantity Stem quantity Tuber fresh weight Mature days
per plant per plant per plant
BO1 - 41 -4 Gl 3.25 (2) 0.17 (1) 0.04 (4) 0.22 (7 0.18 (5)
E¥2%5 G2 1.78 (7) 0.16 (2) 0.07 (3) 0.28 (4) 0.15 (7)
Xuanshu 2
T2 200202
Lishu200202 G3 2.19 (4) 0.13 (5) 0.07 (3) 0.34 (3) 0.18 (5)
2005 - 1 G4 1.90 (6) 0.09 (8) 0.04 (4) 0.35 (2) 0.16 (6)
W04 - 36 G5 1.11 (11) 0.12 (6) 0.11 (1) 0.26 (5) 0.13 (8)
0402 - 7 G6 1.66 (8) 0.15 (3) 0.07 (3) 0.09 (9) 0.12 (9)
0402 - 2 G7 1.43 (10) 0.10 (7) 0.10 (2) 0.25 (6) 0.34 (4)
B¥EL5 c8 2.00 (5) 0.15 (3) 0.10 (2) 0.26 (5) 0.35 (3)
Panshul
BE 001 5
WeishuO01 9 2.52 (3) 0.12 (6) 0.04 (4) 0.07 (10) 0.18 (5)
%%}\ G10 3.72 (1) 0.10(7) 0.10 (2) 0.41 (1) 0.38 (2)
Heimeiren
KL Mila Gl1 1.50 (9) 0.14 (4) 0.11 (1) 0.15 (8) 0.39 (1)
F:HESHBEERKFS. TR,
Note: The number in parenthesis denotes the rank. Hereinafter the same.
x9 HERXRENASH D
Table 9 The D; value in different locations
2
A 18 5 TR i i s N
Locations Codes Yield ke o Growth stage
per plant per plant per plant
FJF Anshun El 3.90 (2) 0.24 (1) 0.16 (1) 0.10 (5) 0.38 (3)
35 Bijie E2 3.97 (1) 0.20 (3) 0.16 (1) 0.41 (2) 0.47 (1)
R K Fenggang E3 2.83 (4) 0.18 (4) 0.11 (2) 0.37 (4) 0.33 (4)
AN#&K Livpanshui E4 2.46 (5) 0.21 (2) 0.04 (3) 0.51 (1) 0.26 (5)
BT Weining ES 3.13 (3) 0.12 (5) 0.11 (2) 0.42 (3) 0.41 (2)
2t A BHNEMAYEREREAMENER.
4 & 1
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