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Table 1- Analysis of variance of evaluated traitsin potato promising clones and control cultivars

Ol yo (12 keo
Mean of squares
4o S ySlos . 004 g 0 oud dluay b gio A
)-;b'-’ofll-“0 kS"‘jT 5 ous °"\:° °JS'L°'° &g &g &g el oud 039 sl ol 'T"‘.)"\'
o DF. Tota Mg; etibfe Tuber Tuber Plant Tuber ‘sL," DrJ:nM;ter
tuber tuber yidld weight per  number per ~ height weight ';':TT p)t/arcent
yield plant plant average
number
Y ear J 1 1198.22 122.44 2040.49 5.74 7.22 76.91 0.03 0.88
Error s 6 211.02 219.15 66409.22 8.44 102.73 888.80 5.58 2.76
Clone ol 16 98.99* 110.79** 27289.88** 17.24** 244.26**  975.96**  4.17** 54.59**
YearxClone gebsxJlw 16 103.39** 110.79** 12279.29 5.64 3.61 322.76 0.03 0.64
Error s 96 52.98 46.91 15311.21 4.07 117.68 291.63 0.73 161
CV. (%) ) &l e i 18.29 19.68 17.90 20.52 1201 2322 19.46 5.65

vl g o0 el gl (o s pire ey KK g *
* and ** Significant at 5 and 1% probability levels, respectivly.

Jbo 59 (b )3 (Sojnm wald o)l g ouael slagiolS 5o (192 JB g JS oad o Shee Blio (:Silee Y Jgux
Table 2- Mean of total and marketable tuber yield traits in potato promising clones and control cultivars during

two years
Ciys, Jus osls JS sud 3,Slac a8 i oud 3 Sk
No. Year Clone Total tuber yield (ton ha?) Marketable tuber yield (ton ha'®)

1 397031-16 46.50 abc 40.61 ab

TP22-1 38.72 abcd 30.22 bc
3 397031-11 46.61 abc 39.17 ab
4 397045-13 47.64 abc 42.56 a
5 TP M.M-6 34.61 cd 28.72 bc
6 397009-8 48.95 ab 39.11 ab
7 397044-1 44.28 abcd 37.95 abc
8 397067-1 43.00 abcd 37.34 abc
9 2013 397078-3 38.78 abcd 23.22 c
10 397008-14 39.94 abcd 31.28 bc
11 397015-11 40.00 abcd 34.17 abc
12 397067-6 44.95 abcd 40.95 ab
13 396310-5 40.22 abcd 32.67 abc
14 397031-2 4250 abcd 33.83 abc
15 Marfona (check) 50.33 a 37.00 abc
16 Agria (check) 38.22 abcd 35.00 abc
17 Savalan (check) 41.84 abcd 34.06 abc
1 397031-16 37.57 abcd 35.21 abc

TP22-1 37.98 abcd 34.88 abc
3 397031-11 39.76 abcd 36.18 abc
4 397045-13 41.16 abcd 38.80 ab
5 TP M.M-6 34.52 cd 32.07 bc
6 397009-8 35.97 bed 31.79 bc
7 397044-1 34.25 cd 31.77 bc
8 397067-1 31.61 d 28.27 bc
9 2014 397078-3 35.62 bcd 29.79 bc
10 397008-14 35.70 bcd 33.04 bc
11 397015-11 33.70 cd 32.19 bc
12 397067-6 38.81 abcd 37.10 abc
13 396310-5 39.19 abcd 36.89 abc
14 397031-2 34.65 cd 32.02 bc
15 Marfona (check) 36.78 abcd 34.45 abc
16 Agria (check) 41.25 abcd 38.37 ab

17 Savalan (check) 37.64 abcd 32.78 abc
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Table 3- Mean of evaluated quantitative traits in potato promising clones and control cultivars

) 30 Sl a8l dlaxy . 30 0ud dlasy oolo oy .
s, osls g gl s g1 0088 (339 s .. oud (359 buwgio
N“o Clone Plant height o Tuber weight b ¥ b Tuber weight
. (cm) Main stem per plant (g) Tuber number  Dry matter average (g)
number per plant percentage
1 397031-16 5241 cdefg 4.86 bc 72804 & 928 cdef 2290 cde 79.18 abcde
2 TP22-1 51.57 cdefg 4.46 bcde 66950 &b 1014 becde 2004 g 66.14  cdef
3 397031-11 64.19 ab 4.16 bcdef 749.66 @b 1090 bcd 1988 gh 69.28  bcdef
4 397045-13 53.73  cdefg 5.09 ab 77115 a 9.07 def 2426 bc 85.62 abc
5 TPM.M-6 5746  abcd 3.50 ef 603.79 b 8.73 def 2240 def 7030 abcdef
6 397009-8 50.01 efg 5.70 a 73269 ab 1158 ac 1950 gh 6575  cdef
7 397044-1 56.33  abcdef 4.25 bcde 67892 ab 928 cdef 2111 fg 80.86 abcde
8 397067-1 61.99  abc 354 ef 64373 @b 1031 becde 2252 de 6356 def
9 397078-3 51.24 cdefg 4.60 bcd 64762 & 13.14 a 2338 becd 5119 f
10 397008-14 48.55 fg 3.75 def 657.78 @b 8.55 def 2113 fg 79.76 abcde
11 397015-11 54.29 bcdefg 457 bcd 63936 &b 7.80 f 2361 bced 8239  abcd
12 397067-6 56.63 abcdef 3.98 cdef 72723 &b 8.22 ef 2417 bc 8877 ab
13 396310-5 52.00 cdefg 4.29 bcde 69295 ab 1062 bcde 2963 a 6636  cdef
14 397031-2 58.63  abc 5.67 a 668.38 ab 1054 bcde 2461 b 6619  cdef
15 Marfona (check)  67.11 a 4.00 cdef 75139 &b 8.62 def 19.02 gh 89.96 a
16 Agria (check) 46.38 g 321 f 696.28 ab 8.45 ef 2160 hi 8358 abcd
17 Savalan (check)  54.24  bcdefg 5.07 ab 692.64 ab 11.76 ab 2304 cd 6118 ef
S0y 2ol o] g isual slayels js adlllas 550 (25 Slao (1Sl -F Jou
Table 4- Mean of evaluated qualitative traitsin potato promising clones and control cultivars
S, Glo yo ) s )
o Sl o SSlgsy  pBeascds s 5, 5, Jsci
olad gl ) iz ea Sy oud el T ilom coy cey o e
No.  Clone  Maturity Eye  Tuber  eué Tuper  Discoloredof - peking  Skin - Flesh  tuber
depth inner  Hollow uniformity flech after 24 type colour  Colour  Shape
rng heart hr
1 397031- moderatdly middle no no uniform middle D* Dark Light round
16 late yelow  yelow
2 moderately  shallow no no uniform low D Dark Yellow long
TP22-1 late yellow
3 397031- moderately  shallow no no uniform high B Yellow Light round
11 late yellow
4 397045- moderately middle no no uniform middle D Light Light ova
13 late yellow  yellow round
5 TP moderately  shallow no no uniform high D Yellow White ova
M.M-6 late round
6 397009- moderately  shallow no no uniform low B Dark Light round
8 late yelow  yelow
7 397044- moderately  shallow no no uniform middle D Dark Light round
1 late yelow  yelow
8 397067- moderately middle no no uniform middle D Dark Light round
1 late yelow  yelow
9 397078-  moderately  shallow no no non- low D Dark Light lon
3 late uniform yelow yelow ov
10 397008- moderately  shallow no no uniform low D Dark Light round
14 late yellow ow
11 %?7015- moollerately shallow no no uniform middle C Yellow White long
ate
12 397067- moderately  shallow no no uniform low D Yellow Yelow ova
6 late round
13 296310- moollerately shallow no no uniform low D Yellow Light round
ate yellow
14 397031- moderately middle no no uniform high D Dark Dark round
2 late yelow  yelow
15 Marfona moderately  shalow no no uniform low B Dark Light ova
(check) early yelow yellow round
16 Agria moderately  shallow no no uniform low D Yellow Dark lon
g:aveck) late yellow  ov
17 alan moderately  shallow no no uniform low D Yellow Dark round
(check) late yellow
D: Very floury C: Floury B: Fairly firm *A: Firm
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Table 5- Mean of marketable tuber yield and AMMI Stability Vaue (ASV) parameter

o)les oS AMMI (g 5laaly 3351 LS 55 () (g 8 JB oud 3 Slas

No. Clone ASV Marketable tuber yield (ton hat)
17 Savalan (check) 0.207 33.420
3 397031-11 0.345 37.675
4 397045-13 0.585 40.680
14 397031-2 0.609 32.925
12 397067-6 0.733 39.025
1 397031-16 0.758 37.910
11 397015-11 1.601 33.180
16 Agria (check) 1.666 36.685
6 397009-8 1.690 35.450
5 TP M.M-6 1.739 30.395
7 397044-1 1.795 34.860
10 397008-14 2.081 32.160
13 396310-5 2.201 34.780
2 TP22-1 2.592 32.550
9 397078-3 2.701 26.505
8 397067-1 3.260 32.805
15 Marfona (check) 3.685 35.725

Total mean 34.513

sor S50 Ssls sy adllas 550 Dl o b ole cal o -7 Jguar
Table 6- Factor coefficients in the studied traits for clones and cultivars

wleo Traits JeleFactor
1 2 3

IS eus 5 Slos Tota tuber yield 0.987 -0.067 -0.023
09959 BB ous 5 ,Slos Marketable tuber yield 0.903 0.374 -0.133
g gl Plant height 0.214 0.130 0.612
g 5o ol adlw Slusi Main stem number 0.349 -0.729 -0.037
aigy 40 ou (439 Tuber weight per plant 0.982 -0.063 -0.010
agy y0 oul oy Tuber number per plant -0.114 0.941 0.034
S oole oy Dry matter percentage -0.142 -0.134 0.820
00 (439 bwgio Tuber weight average 0.503 0.817 -0.013

ollg ey Variance percent 401 284 133

o iy ylg oy Cumulative variance percent 401 68.5 818
o9 yolie Eigen-values 3.207 2.268 1.066

Numbersin bold are those with factor loadings greater than 0.5 (Lawley and Maxwell, 1963).
KMO Test =0.517
Bartlett's Test = 169.32**
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Figure 1- Bi-plot of average environment coordinate for simultaneously selection of marketable tuber
yield and stable clones and cultivars

PC2 - 16.82%

PC1 - 83.18%

= Genotype scores
- Environment scoras
o AEC

Gk 5 ooyt b oad o Slae Hlai 5l Jloyl cudsis b 8] 5 lagysls anlio oD (gl ¥ S
Figure 2— Bi-plot of clones and cultivars comparison with ideal genotype in terms of marketable tuber
yield and stable
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Figure 3- The position of clones and cultivars and studied traits from Factor analysis
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Abstract

Quantitative and qualitative traits and stability of marketable tuber yield of 14 promising
potato clones, along with three commercial cultivars (Agria, Marfona and Savalan) as checks,
were evaluated at the Ardabil Agricultural and Natural Resources Research Station during
2013 and 2014. The experiment was based on a randomized complete block design with four
replications. During growing period and after harvest, traits like main stem number per plant,
plant height, tuber number and weight per plant, total and marketable tuber yield, dry matter
percentage, baking type, hollow heart, tuber inner ring and discoloration of raw tuber flesh
after 24 hours were measured. Combined ANONA for quantitative traits showed that there
were significant differences among promising clones as to total and marketable tuber yield,
tuber number and weight per plant, plant height, tuber mean weight, main stem number per
plant and dry matter percentage and their interactions with year in total and marketable tuber
yield. The clone 9 (397078-3) with the least amount of marketable tuber yield had significant
difference with clones 4 (397045-13), 1 (397031-16), 3 (397031-11), 6 (397009-8) and 12
(397067-6) in 2013 and with clone 4 (397045-13) and Agria cultivar in 2014. The clones
4(397045-13), 1 (397031-16) and 12 (397067-6) had uniform tuber, yellow to dark-yellow
skin and light-yellow to yellow flesh color, tuber shape of oval round and round, shallow to
mid shallow eyes, no tuber inner ring, hollow heart and tuber inner crack and mid-late
maturity. They were selected for home consumption of chips, french-fries and frying. Based
on the results of factor analysis, "tuber yield", "number of tuber" and "plant structural and
quality" were named as first, second and third quality determining factors respectively. In this
experiment, GGE Bi-plot model and AMMI Stability Value (ASV) parameter, were
acceptable methods for the selection of marketable tuber yield stability which found to be
simultaneously could introduce clones 1 (397031-16), 3 (397031-11), 4 (397045-13) and 12
(397067-6) to be selected as stable clones with high marketabl e tuber yield.

Key words: AMMI methods, Factor analysis, GGE Bi-plot, Solanum tuberosum, Yield
stability.
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