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Table 1- The experimental sites and geographical characteristics of testing environments

ol LSz by g Job W)l SLcdl Jw o o5
Location  Latitudelongitude  Altitude (m) Soil texture Year Environmenta code

Syl 38°15'N 1351 P ) 1394 ALl
Ardabil 48°18'E Clay-Loam 1395 AL2

Olows 34°48'N 1820 08— (o y— 1394 HN1
Hamadan 48°32'E Sandy-Clay-Loam 1395 HN2

zs5 35°48'N 1312 09— (i 1394 KJ1

Kargj 51°00' E Sandy-Loam 1395 KJ2

alllas )50 (i GBasy (plls 5 (9lS oS (oTei 05 Y Jguer
Table 2- Genotype code, clone code and parents of the studied potato genotypes

g5 S oSS o2l
Genotype code  Clone code Parents
Gl 16-75 Lucax ¢ Caesar &
G2 9-75 Lucax ¢ Caesar &
G3 15-75 Lucax ¢ Caesar &
G4 11-75 Lucax ¢ Caesar ¢
G5 13-75 Lucax ¢ Caesar &
G6 5-75 Lucax ¢ Caesar &
G7 23-75 Lucax ¢ Caesar ¢
G8 Savalan Savalan
G9 Agria Agria
G10 14-75 Lucax ¢ Caesar &
Gl11 3-75 Lucax ¢ Caesar &
G12 2-75 Lucax ¢ Caesar &
G13 Caesar Caesar
Gl4 5-27 Lucax ¢ Savalan<

G15 Luca Luca
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Table 3- Combined analysis of variance of various traitsin potato

MS) Slay yo (Sl

Slasy oy
o azyo Bl ouc 5 oud Sy 039 bawgko adlw osko
ekt ool o, 5 g1 32 0uf 39 gy e G eyl s Lol s
SOV df o Tuber weight Tuber Average Plant & oud
Marketebietuber per plant number tuber height *
yield ; Main Tuber
per plant weight stem dry
number matter
Ju 1 650.29** 35534.14** 156.80**  14541.86**  3292.86** 6.90* 1.16**
Year (Y)
".’_Lg 2 3803.36** 1715597.32**  167.43**  84413.36** 17677.06** 3.15 0.02
Location (L)
ollij\;]u 2 418.50** 196800.90* * 1.17 13894.88** 3381.91** 6.90* 1.16**
X
Jsl s> 12 224.25 122103.8 6.49 661.87 183.57 0.46 0.15
Error 1
Nk 14 514.66* * 107382.06* * 13.19** 1384.50** 307.03** 5.21** 62.77**
Genotype (G)
JL‘: ““'g’s 3 14 148.70** 30203.96* 5.76** 449.25 162.99** 1.33 0.16
X
"."S‘I';X ?’5 3 28 154.67** 80074.34** 14.41** 1094.55** 255.79** 7.76%*  72.28**
X
o dlXediss g 50.68 1350026  685** 47367  13839%* 133 016
LxYxG
P9 s> 168 49.63 13721.978 1.84 272.85 33.35 1.21 0.16
Error 2
(22,9) Syl o0& 20.59 17.06 15.78 19.33 8.16 28.57 2.09
CV%

#*

Qo )0 \ 9 M)OA JL@..D‘ ija..,; 5 )bgs;'”’ R “-.‘M;j
*** Significant at P<0.05, 0.01, respectively
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Table 4- The mean of various traits in potato genotypes in three regions over two
S

- 4955 i 0as 3, Slos gt 30 00l (39
Lt ) Marketable tuber yield (t/ha) Tuber weight per plant (g)
Gen. AL HN KJ AL HN KJ
Gl 49.33a 36.50 bc 34.50 bc 930.33 a 685.33 bc 648.00 b-e
G2 43.83 ae 2483 f 26.83 d-g 826.50 ad 469.50 f 506.67 d-g
G3 41.33 b-f 33.50 b-e 34.33 bed 778.17 b-e 631.33 b-e 649.17 bed
G4 46.83 abc 28.33 def 27.33cg 884.00 abc 533.67 def 519.67 c-f
G5 45,50 a-d 50.50 a 40.67 ab 862.83 abc 953.83a 762.50 ab
G6 40.50 c-f 28.17 def 29.83 c-f 765.33 cde 532.50 def 560.17 c-f
G7 40.17 c-f 35.00 bed 43.67 a 759.17 cde 662.00 bed 824.67 a
G8 48.67 ab 34.50 bed 33.33 b-e 914.33 &b 651.50 bed 631.33 b-e
G9 35.50fg 38.83b 34.67 bc 670.67 ef 728.67b 655.17 bc
G10 37.83 efg 33.50 b-e 28.83 c-f 714.00 de 631.67 b-e 548.17 c-f
Gl1 46.33 ad 22.83f 26.67 e-h 874.83 abc 431.67f 504.17 efg
G12 29179 26.17 ef 22.33fgh 549.83 f 493.00 ef 424.83 e-h
G13 39.17 def 2267 f 17.33h 742.00 cde 432.67 f 327.83h
Gl4 4433 ae 23.33f 23.17 fgh 837.33 ad 439.83 f 434.00 fgh
G15 34.831g 29.67 c-f 20.00 gh 652.17 ef 555.67 c-f 371.17 gh
¥ Jous aclol
Table 4- Continued
o Ag 50 o dluxy oul 439 awgio
kD) Tuber number per plant Average tuber weight
Gen. AL HN KJ AL HN KJ
Gl 750 ae 10.83 bc 8.50 abc 13167 a 65.83 c-f 77.17 be
G2 7.00 cde 11.00 b 8.67 abc 123.17 abc 44.00 f 61.50 bed
G3 7.33b-e 6.50¢g 9.17 ab 119.50 abc 97.67 a 70.50 bed
G4 8.00 ad 8.50 def 9.17ab 111.67 ae 61.33 c-f 58.00 cde
G5 8.67 ab 11.17b 9.83a 103.33 b-e 91.83a 80.17b
G6 8.17 ad 8.50 def 8.50 abc 94.00 de 62.50 c-f 63.00 bed
G7 6.67 de 10.50 bc 8.67 abc 123.33 ab 66.50 cde 107.83 a
G8 7.83ae 11.50b 8.50 abc 115.50 a-d 57.17 c-f 70.00 bed
G9 7.17 b-e 14.00 a 9.17ab 94.67 de 51.17 def 73.00 bc
G10 7.17 b-e 8.50 def 8.00 abc 101.17 cde 77.50 abc 72.50 bc
Gl1 9.00 b-e 8.83 de 9.00 ab 96.00 de 48.33 ef 63.67 bed
G12 6.33e 7.17fg 7.33 abc 90.33e 71.17 bed 57.83 cde
G13 8.33 abc 7.50 efg 8.83 abc 92.33 e 57.50 c-f 38.00 e
Gl14 8.50 abc 9.33 cd 8.83 abc 101.33b-e 47.67 ef 50.17 de
G15 6.67 de 10.00 bed 7.83 abc 108.83 b-e 56.67 c-f 50.17 de

s KJ Olden :HN Js ) AL
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Table 4- Continued

ag el g yo Lol a8l oluws oud S ool wus o
‘g”‘ ) Plant height (cm) Main stem number Tuber dry matter (%)
en.
AL HN KJ AL HN KJ AL HN KJ

Gl 86.17ac 69.00a 67.67a  3.66cde 4.33b 417bc 2200d 1883f 21.50d
G2 90.50a8b 64.00abc 61.50ad 4.17 bed 2.33d 350bcd 17.00g 20.00c 17.50h
G3 91.50 a 56.50ef 57.33cf 517ab 2.67d 450b 1900e 16.67i 18509
G4 69.17g9g 5833cf 51.50gh 4.33bcd 4.00 bc 450b 23.00c 1883f 22.00c
G5 72.33fg 6350ad 54.83eh 350de 3.00 cd 350bcd 22.00d 17.83h 21.00e
G6 8433bcd 5650ef 5517d-g 3.67cde 4.00 bc 400bcd 9.00k 1833g 11.001

G7 89.33ab 68.008b 5850cf 4.67bc 4.00 bc 567a 19.00e 1850f 19.00f
G8 8l.17cde 61.67b-e 5567dg 3.33de 4.00 bc 350bcd 25.00b 20.00c 24.00a
G9 60.83h 59.83cde 47.67h 6.17 a 3.00 cd 6.50a 18.00f 19.33e 1850¢

G10 80.83cde 5217f 52.33fgh 4.33bcd 2.67d 450b 2300c 1767h 2200c

Gl11 8217cde 60.33cde 56.17dg 4.00cd 7.00 a 450b 27.00a 1%‘?3 25.00b

Gl2 7750 f 68.83a 60.83b-e 3.33de 5.00b 350bcd 16.00h 22.00a 17.50i
G13 8167cde 57.17def 63.00abc 4.00cd 3.00 cd 317cd 1800f 2067b 18509

Gl4 7833def 5967cde 6017b-e 283e  400bc  400bed  15.00i 1%'30 16.00]
G15 8433bcd 5633ef 66008 267e  300cd  300d  14.00] 1%'30 1500 k

s KJ Olher :HN Jes ) AL

61.44

40.96

Distance

Cluster 111

20.48

Cluster |
Cluster 11

o =11 o

Gl G7 G3 G5 G2 G13 Gl4 G15 G6 Gl2 G4 Gl0 G8 G9 Gll
Genotypes

Ward 5, a asllias 0,50 Sl 4l ol (hoojms loceissy otiog S —) JSb
Figure 1- Grouping of potato genotypes based on al of studied traits by using "Ward"
method
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Table 5- Mean deviation of genotypes from total mean for all of traits

- 5 Slasy e
. b g Sl ) sole
o..\jc.b‘)ﬁbf Gg o JRPRY: Ja....,,...n 5Lf..)| adlw .
S i 9 oP9 FB Tuber ag o4é (39 G 0 Shel .
Cluster  Genotype Marketable weight  Tuber Average Plant W o
tuber yield per  number  tuber  height g4,  Tuber
(t/ha) plant per weight (cm) stem %l; ¥
matter
(9 plant number (%)
ﬁx 40.40 802.01 9.29 99.94 7455 3.83 19.20
Bl il ao
1 G1,G3,G5,G7 R
Deviaion  +1844  +1683 +798  +1696 +538 -063  +0.42
rom
mean (%)
K/Iizl; 29.21 608.00 8.14 79.11 71.61 3.49 17.45
G2, R JES IRV
2 G6GI2GI3, . g
Gl4G15  pajiaion  -1436 1143 536  -742  +122 941 -871
from
mean (%)
ﬁx 34.96 688.18 8.60 81.45 66.67 431 21.05
3 G4,G8GY e
Sl
GIOGLL b= 0 4249 4025 +005  -467  -576 +1180 +1011
rom
mean (%)
I oSiks
Total 34.11 686.46 8.60 85.44 70.75 3.85 19.12
mean
S catter plot (Total - 91.81%0)
AAL
=
(=)
w
—
5 x
) G5
A » G10 AHN
2
PC1 -70.22%

i 5V gy BB oud 5 Slae LS g p-plas 65501 Sl eMsl GOL (alowiz loges ¥ JSb
Figure 2- Polygon view of the GGL biplot showing the “which-won-where” pattern of
marketable tuber yield 15 potato genotypes
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Ranking biplot (Total - 91.81%)

aAL
Gl1
\° L]
3 G eS8l
2 o
I
: o G13 s = akd
L J
3) oG7 G5
A= » 510 HN
»G9 4
«Gl5
oG12

PC1 -70.22%
Obs® B ead o Shae 5yl 5 0 Shae lojen i3S gz DMl GOL bugie bime wlaise loges -V S
UESUSTIREN I 3 T
Figure 3- Average environment coordination (AEC) view of the ranking GGL biplot based
on mean yield and stability of marketable tuber yield of 15 potato genotypes

Comparison biplot (Total - 91.81%)

AAL
NS s GllCA
2 o el
a «ClE3 Y
o L 4
~
) o G13 o6 aty)
L

3 oG7 g5
A o G10 S “HN

]

«G15
e G12

PC1 - 70.22%
Jlosal G355 b sy Sloisi (29,8 b6 00 5 Slas aglio sl GBL Jlogai -F JSb
Figure 4- GGL biplot view for comparison the marketabl e tuber yield of genotypes with
theidea genotype
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Abstract

In this study, atotal 15 potato (Solanum tuberosum L.) genotypes (11 potato hybrid
clones and four control varieties including Caesar, Luca, Savalan and Agria), were
evaluated during two cropping seasons in three different locations of Iran, including
Ardabil, Hamadan and Kargj, using a randomized complete block design with three
replications. During growth period and after harvesting, some of the characteristics like
plant height, main stem number, tuber weight per plant, tuber number per plant,
marketable tuber yield and tuber dry matter percent were measured. The combined
analysis of variance indicated that the effect of genotype on al of the traits under study
was highly significant (p < 0.01). The interaction effect for yearxlocation (Y xL) was
significant for all traits under study except for tuber number per plant. The interaction
effect for genotypexyear (GxY) was significant for all traits under study except for
main stem number per plant and tuber dry matter percent. The interaction effect for
genotypexlocation (GxL) was highly significant for al studied traits (p < 0.01). The
interaction effect for genotypexlocationxyear (GxLxY') was highly significant for tuber
number per plant and plant height (p < 0.01). Cluster analysis divided 15 genotypes into
three clusters. The first cluster consisted of hybrids G1 (clone 16-75), G3, (clone 15-
75), G5 (clone 13-75) and G7 (clone 23-75). These hybrids had higher average
marketable tuber yield, tuber weight per plant, tuber number per plant, tuber average
weight, plant height and tuber dry matter percent as compared to the remaining
genotypes. Based on “which-won-where” view of the GGL biplot, G5 (clone 13-75)
was desirable in environments HN (Hamadan), and KJ (Karg), whereas G1 (clone 16-
75) and G8 (Savalan) were favorable in environment AL (Ardabil). According to
results, hybrids G5 (clone 13-75), G7 (clone 23-75) and G1 (clone 16-75) were near to
the ideal genotype and could be regarded as desirable genotypes.

Key words: Agronomic traits, Cluster analysis, GGE biplot, Potato (Solanum
tuberosumL.).
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