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ABSTRACT

Physico-chemical properties of 52 advanced potato clones alog with four control varieties Agria, Marfona, Savalan
and Buren were evaluated in unbalanced lattice design with three replications and in two regions (Karaj & Ardabil).
The results showed that the reaction of genotypes was not similar in different places and there was a significant
difference among them. Clones 106, 69, 48, 57, 40, 616, 200, 107, 49, 82, 21, 95, 81, 23, 31, 64, 300, 302, 613 and
11 had superiority to other genotypes based on total traits. Clones 503, 623, 405 and specially 82 were suitable for
processing because of their high specific gravity, tuber dry matter and starch. Correlation coefficient assessment
displayed that for indirect selection of high yield clones in breeding programs, specific gravity and tuber dry matter
were the best characters with high validity. Varieties and clones with brighter flesh color (yellow bright) were
generally with high specific gravity and tuber dry matter. In general, round tubers with high specific gravity and tuber
dry matter are suggested to obtain cultivars with higher yield in potato breeding programs.

Keywords: Clone, correlation coefficient, Lattice design, quantitative and qualitative traits.
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Table 1. List of studied potato genotypes and their pedigree.

Genotype Pedigree genotype Pedigree

11 Caesar & x Savalan@ 105 Caesar & x Savalan?Q

15 Caesar & x Savalan@ 106 Caesar & x Savalan?Q

16 Caesar & x SavalanQ 107 Caesar & x Savalan@Q

21 Caesar & x Savalan@ 108 Caesar & x Savalan?Q

23 Caesar & x Savalan@ 109 Caesar & x Savalan?Q

26 Caesar & x SavalanQ 200 Burren &' x Savalan9Q

31 Caesar & x Savalan@ 205 Burren & x Savalan@Q

32 Caesar & x Savalan@ 300 Savalan & x CaesarQ

40 Caesar & x Savalan® 302 Savalan & x CaesarQ

41 Caesar & x Savalan@ 304 Savalan & x CaesarQ

48 Caesar & x Savalan@ 403 Caesar & x Kenebek @

49 Caesar & x SavalanQ 405 Caesar & x KenebekQ

51 Caesar & x SavalanQ 502 Savalan & x AgriaQ

56 Caesar & x Savalan@ 503 Savalan & x AgriaQ

57 Caesar & x SavalanQ 504 Savalan & x AgriaQ

59 Caesar & x SavalanQ 505 Savalan & x AgriaQ

60 Caesar & x Savalan@ 508 Savalan & x AgriaQ

63 Caesar & x SavalanQ 613 Caesar & x AgriaQ

64 Caesar & x SavalanQ 615 Caesar & x AgriaQ

69 Caesar & x Savalan@ 616 Caesar & x AgriaQ

71 Caesar & x SavalanQ 618 Caesar & x AgriaQ

79 Caesar & x SavalanQ 623 Caesar & x AgriaQ

81 Caesar & x Savalan@ 26a Caesar & x Savalan?Q

82 Caesar & x SavalanQ 98a Caesar & x Savalan?Q

93 Caesar & x SavalanQ Agria Quarta x Semlo

95 Caesar & x Savalan@ Burren Marfona x Spunta

98 Caesar & x SavalanQ Marfona Primura x Konst 51- 123

102 Caesar & x Savalan® Savalan 91.612 x 88.052 (CIP)

Table 2. Physical and chemical characteristics of the soil (Karaj).
. Bulk density Ec K ocC Sand Silt Clay
solttexture (g o’ (ds.m) PR (mgkg?) (%) (%) (%) %)
Loam 1.66 431 7.7 274 0.58 32 42 26
Table 3. Physical and chemical characteristics of the soil (Ardabil).
Soil texture Ec H K P ocC N Fe Zn Cu Mn SP T.N.V
@dsm? P (mgkg?) (makgh) (%) (%) (PPm) (PPm) (PPm) (PPM) (%) (%)

Loam clay 1.25 7.64 230 3.4 0.97 0.1 3.22 1.22 3.2 4.2 29 7.5
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Table 4. Results of combined variance analysis effect of location and genotype on marketable yield and quality of
potato tuber.

Mean of squars

Source of variation df Marketable Specific Dry Tuberization

yield gravity matter Starch (day after planting)

Location 1 143.420 0.01385 687.547 634.901 336.0
Rep(place) 4 540.811 0.00042 5.758 5.757 4.625

Block (place Rep) 42 40.798 0.00015 0.673 0.669 6.478
Genotype 55 386.592™ 0.00032” 14.887" 14.437 126.242”
Location x Genotype 55 122.316 ™ 0.00026™ 11.0237 11.078™ 1.289"™
Error 178 20.895 0.00002 0.487 0.482 8.944

C.V (%) 9.67 0.391 3.602 5.12 5.22

SIS Sglds 88 g woy V Jlesal e jo o g gl oS S g s

**_ns : Significantly differnce at the 1% probability level and not significantly difference, respectively.
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Table 5. Results of variance analysis effect of genoéypej 0?( marketable yield and some qualitative traits of potato
tuber in Karaj.

Mean of square

Source of Variation df. Marketable yield — Dry matter — Starch  Specific gravity  Tuberization (day after planting)
Sclapl;é:atlc_)r;?_ 2 974.19 10.6381 10.6374 0.000809 4.6250
locks within

Replications (Adj) 21 64.1991 0.2117 0.2110 8.524E-6 5.7756

Component B 21 64.1991 02117 02110 8.524E-6 5.7756

Genotypes (Unadj.) 55 210.43 7.2529 7.3941 0.0002 72.69

Intra Block Error 89 27.7454 0.04428 0.04419 0.000010 9.1101
Randomized Complete 110 347047 007624 007605  9.976E-6 8.4735

Total 167 103.83 2.5663 2.6127 0.000074 29.5745

Relative Efficiency to RCBD 112.60 148.96 148.87 96.6811 93.0124

**: Significantly difference at the 1% probability levels. Probability level.
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Table 6. Adjusted mean comparison effect of
genotype on marketable yield, dry matter and starch
of potato tuber based on lattice design in Karaj.

Treatment Marketable Y Dry matter Starch

(tha™) (%) (%)
81 69.67 21.6 15.78
82 59.2 21.56 15.74
48 58.97 21.94 16.13
49 58.42 24.36 18.53
Savalan 58.42 19.39 13.58
57 57.82 24.23 18.41
Buren 57.74 18.63 12.82
Agria 55.8 19.85 12.85
107 54.58 20.78 14.97
302 53.22 22.99 17.17
616 53.17 20.23 14.42

64 53.11 22.82 17
69 52.91 21.1 15.28
41 52.68 20.41 14.6
105 52.52 21.89 16.07
23 51.89 23.58 17.75
618 51.17 21.52 15.7
31 51.09 22.27 16.45
98 49.51 20.29 14.48
405 49.11 21.09 15.27
106 48.33 21.15 15.33
300 48.25 20.43 14.61
21 47.75 23.45 17.62
15 47.76 21.86 16.04
40 47.72 21.61 15.79
95 47.26 20.23 14.42
Marfona 46.63 18.19 12.38
615 46.64 20.29 14.48
403 46.43 20.41 14.6
26a 46.15 19.95 14.13
26 46.01 19.87 14.06
79 45.85 19.56 13.75
613 45.19 20.22 14.41
503 44.66 19.80 13.98
502 44.42 17.65 11.84
98a 44.14 19.99 14.18
508 44.07 17.90 12.09
56 43.34 23.19 17.37
102 43.03 19.67 13.85
51 42.64 19.38 13.56
200 42.52 19.91 14.1
59 42.14 22.31 16.49
504 42 19.75 13.94
304 41.54 21.13 15.31
205 41.49 19.75 13.94
93 38.73 19.83 14.02
16 38.66 20.9 15.08
505 37.73 20.78 14.97
623 37.52 22.97 17.15
71 36.71 23.65 17.83
63 36.02 19.38 13.57
109 35.56 18.83 13.02
11 34.17 20.55 14.73
60 33.14 20.47 14.65
108 29.84 19.19 13.38
32 25.33 19.84 14.03
LSD at 5% 9.007 0.37 0.36
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Table 7. Results of variance analysis offect of genotype on some quantitative and qualitative traits of potato.

Mean of squares

Karaj Ardabil
Source of = 2 54 2 2 &
variation df 2 %‘ z3=£3 8 £2 £ ? 58 g % - 2 5
D= = = = — ©
88 252883735 £ 25 3 £% s g
n > 22 E T= » o> @ 'E g g *
Replication 2 0.000809"  0.014906 4,625 0.000033  0.2523™ 459 107.4309™ 0.878761 0.876244
Genotype 55  0.000175"  0.16398™  72.685" 0.00052"  0.1123"  71.84™  257.2927  24.03956"  23.2543"
Error 110 0.000009 1.1341 8.473 0.000025  0.02608 8.47 14.68526 0.968248 0.962466
C.V (%) 0.3 15.3 5.17 0.5 11.85 4.99 7.996 5.486 8.035
**: Significantly difference at the 1% probability level. oy S Jlaim mdans (o lo g gl
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Table 8. Mean comparison effect of genotype on specific gravity, tuberization date and tuber shape of potato in Karaj.

Clone/Cultivar Spezg;(/:ltgn%g;wty Tuberization (day after planting) Tuber shape (length to width ratio)
57 1.101333 a 51 mn 1.117de
49 1.100000 a 54.667 g-n 1.197b-e
71 1.099000 a 65 ab 1.487b-e
21 1.098667 a 53j-n 1.154cde
23 1.098667 a 51.333 Imn 1.349b-e
64 1.097667 ab 51 mn 1.237b-e
623 1.097667 ab 53.333 i-n 1.293b-e
56 1.096333 abc 53.667 h-n 1.537b-e
302 1.09633 abc 50.333n 1.307b-e
59 1.092333 bed 56 f-n 1.453b-e
48 1.091333 cde 52 k-n 1.41b-e
15 1.090333 def 51.333 Imn 1.171b-e
31 1.090000d-g 65 ab 1.195b-e
105 1.089333 d-h 65.333 a 1.262b-e
82 1.089000 d-h 57.667 e-k 1.329b-e
40 1.089000 d-h 55g-n 1.235b-e
81 1.089000 d-h 58 d-j 1.18b-e
618 1.089000 d-h 55.333 g-n 1.114e
107 1.087667 d-h 51.333 Imn 1.307b-e
69 1.087333 d-i 56.333 f-m 1.389b-e
106 1.087333 d-i 52.667 j-n 1.229b-e
304 1.087333 d-i 64 abc 1.279b-e
405 1.087333 d-i 60.333 a-g 1.397b-e
16 1.086333 d-j 63.333 a-d 1.548bcd
505 1.085333 e-k 57.667 e-k 1.329b-e
11 1.084333 f-1 52.667 j-n 1.307b-e
60 1.084333 f-I 61.333 a-f 1.349b-e
98 1.084000 g-I 59.333 b-h 1.477b-e
95 1.083667h-1 65 ab 1.539b-e
41 1.083667 h-I 65.333 a 1.289b-e
300 1.083667 h-I 51.667 Imn 1.34b-e
403 1.083333 h-I 53.333i-n 1.34b-e
615 1.083333 h-I 59 c-i 2.597b
32 1.081333 i-m 56 f-n 2.113a
93 1.081333 i-m 51 mn 1.333b-e
200 1.081333 i-m 52 k-n 1.184b-e
205 1.081333 i-m 53j-n 1.119de
98a 1.081333 i-m 51.667 Imn 1.289b-e
102 1.080333 j-m 57 f-I 1.269b-e
613 1.080000 k-m 52.667 j-n 2.564bc
616 1.080000 k-m 59.333 b-h 1.367b-e
26 1.079667 k-m 51 mn 2.171a
503 1.079667 k-m 65 ab 1.21b-e
504 1.079667 k-m 51.667 Imn 1.321b-e
26a 1.079667 k-m 51 mn 2.29a
63 1.079333 k-m 65.667 a 1.463b-e
79 1.079333 k-m 52.333 j-n 1.284b-e
51 1.078333 I-n 54.333 h-n 1.381b-e

Savalan 1.078333 I-n 62.667 a-e 1.173b-e
108 1.078333 k-n 62.667 a-e 1.426b-e
109 1.076333 mn 54.333 h-n 1.445b-e

Agria 1.076333 mn 56 f-n 1.314b-e
Buren 1.075333mno 59.333 b-h 1.409b-e

Marfona 1.073333 nop 53j-n 1.173b-e
508 1.070000 op 51 mn 1.51b-e
502 1.069333 p 56 f-n 1.118de
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In each column, means with at least one letter in common are not significantly different at the 5% probability level.
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Table 9. Results of variance analysis effect of genotype on marketable yield and some qualitative traits of potato
tuber in Ardabil.

Source of variation df

Mean of squares

Marketable yield  Dry matter  Starch  Specific gravity  Tuberization (day after planting)

Replications 2 107.43 0.8788 0.8762 0.000033 4.6250

Blocks within

Replications (Adj.) 21 17.3963 1.1341 1.1279 0.000022 7.1804

Component B 21 17.3963 11341 11279 0.000022 7.1804

Genotypes (Unadj.) 55 257.29 24.040 23.254 0.0005 72.684

Intra Block Error 89 14.0456 0.9291 0.9234 0.000025 8.7786
Randomized Complete 110 14.6853 09682 09625 0.000025 8.4735

Total 167 95.6966 8.5655 8.3030 0.000187 29.5745

Relative Efficiency to RCBD 100.82 100.71 100.72 97.1383 96.5244

**: Significantly difference at the 1% probability level.
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Table 10. Mean comparison effect of genotype on some qualitative and quantitative traits of potatoe in Ardabil.

Tuberization

; Specific Dry matter Starch Marketable Tuber shape
Clone/Cultivar gravity(gr/ cm?)) (%) %) Y (tha) ﬁz%t?r‘:tg)’ (length to width ratio)
618 1.114000 a 26.8167 a 20.9830 a 53.723 c-h 57.333 g-n 1.373i+j
49 1.104667 b 24.8567 b 19.0290 b 59.687 bed 56.667 g-n 1.375d-j
26 1.104333 b 24.7433 b 18.9157 b 46.063 i-p 53 mn 1.974ab
31 1.098333 bc 23.4700 bc 17.6463 bc 49.350 f-I 67 ab 1.268e-j
26a 1.095000 cd 22.7467 cd 16.9253 cd 47.380 f-o 53 mn 2.156a
32 1.086667 de 21.3200 de 15.6433 de 27.260u 58 f-n 1.866bc
Agria 1.086667 de 21.1000 def 15.4267 def 60.670 bc 58 f-n 1.349d-j
95 1.086000 ef 20.8300 ef 15.0143 efg 47.040 i-0 67 ab 1.534de
613 1.086000 ef 20.8800 ef 15.0643 efg 49.237 f-I 54.667 j-n 1.478d-h
41 1.085667 efg 20.7267 ef 14.9113 efg 51.583 e-j 67.333a 1.247e-
69 1.083333 e-h 20.1533 efg 14.4833 e-h 54.933 c-f 58.333 f-m 1.437d-i
Marfona 1.083333 e-h 20.1200 efg 14.4500 e-h 52.880 d-i 55 j-n 1.237e-j
623 1.080333 e-i 19.7067 e-h 13.8947 e-i 39.793 0-s 55.333i-n 1.461d-i
64 1.079333 e-j 19.4600 e-i 13.6483 - 54.667 c-h 53 mn 1.167h-j
Savalan 1.078667 e-k 19.3533f-i 13.5420 g-j 60.310 bcd 64.667 a-e 1.181h-j
300 1.076667 f-1 18.8533 g-j 13.0437 h-k 46.070 i-p 53.667 Imn 1.269¢-j
48 1.076333 g-m 18.2100 i-I 12.7180 h-m 64.980 b 54 k-n 1.654cd
Buren 1.076333 g-m 18.8433g-j 13.0340 h-k 65.233 b 61.333 b-h 1.282¢-j
71 1.075667 h-m 18.6200 g-k 12.8167 h-I 39.290 p-s 67 ab 1.301e-j
616 1.075000 h-m 18.5267 g-k 12.8113 h-I 58.410b-e 61.333 b-h 1.305e-j
23 1.073667 i-m 18.4833 g-k 12.5467 i-n 45.057 j-q 53.333 Imn 1.334d-j
82 1.073333 i-m 18.2300 i-I 12.4253 i-n 53.990 c-h 59.667 e-k 1.529 def
503 1.072667 i-n 17.9933 i1 12.0967 i-0 41.940 I-r 67 ab 1.289%-j
59 1.071333i-0 17.7600 i-m 12.1863 i-n 40.830 n-s 58 f-n 1.248 e-j
502 1.071000 i-0 17.6733i-n 11.9800j-p  45.930 i-p 58 f-n 1.077j
21 1.07000 j-p 17.6167i-0  11.7367j-q 51.190 e-j 55j-n 1.344d-j
107 1.07000 j-p 17.2000 j-p 11.4000 k-r 58.063 b-e 53.333 Imn 1.239%-j
51 1.07000 j-p 17.3967 j-0 11.8110j-q 44.267 j-q 56.333 h-n 1.376d-j
56 1.07000 j-p 17.0600 j-q 11.3953 k-r 47.200 g-0 55.667 h-n 1.445d-i
102 1.069000 k-p 17.6400 i-o 11.8673 j-p 41.580 m-s 59 f-I 1.289%-j
81 1.067000 I-p 16.8333 k-r 11.0900 I-s 74.240 a 60 d-j 1.183g-j
403 1.067000 I-p 16.8167 k-r 11.0197 m-s 49.110 f-m 55.333 i-n 1.402d-j
15 1.06667 m-q 16.4600 I-s 10.8000 m-u 50.603 f-j 53.333 Imn 1.199f-j
16 1.06667 m-q 16.2900 |-t 10.6300 n-u 34.223 st 65.333 a-d 1.434d-i
40 1.06667 m-q 16.8233k-r  11.1733k-s  54.800 c-g 57 g-n 1.214e-j
504 1.06667 m-q 16.7533 k-r 10.8667 m-t 38.060 g-s 53.667 Imn 1.262e-j
508 1.06667 m-q 16.5267 I-s 10.8500 m-t 44.487 j-q 53 mn 1.392d-j
205 1.063333 n-q 15.9467 m-t 10.1667 o-v 38.607 p-s 55 j-n 1.264e-j
405 1.063333 n-q 16.5100 I-s 11.0130 m-s 50.133 f-k 62.333 a-g 1.485d-h
63 1.063000 n-q 15.8267 n-u 10.1460 p-v 38.623 p-s 67.667 a 1.376d-j
93 1.061667 opq 15.3667 p-u 9.7100 r-v 42.780 k-r 53 mn 1.23e-j
11 1.060000 pq 15.3400 p-u 9.6867 r-v 40.357 n-s 54.667 j-n 1.337d+j
57 1.060000 pq 15.3500 p-u 9.6900 r-v 60.757 bc 53 mn 1.133i+j
60 1.060000 pq 15.0467 r-u 9.3967 s-v 34.087 st 63.333 a-f 1.473d-h
79 1.060000 pq 15.2533 p-u 9.5967 r-v 47.583 f-n 54.333 j-n 1.425d-i
98 1.060000 pq 15.7667 n-u 10.0367 p-v 47.043 i-0 61.333 b-h 1.318e-j
105 1.060000 pq 15.4067 p-u 9.7367 r-v 45.093 j-q 67.333a 1.777h-j
106 1.060000 pq 15.1667 g-u 9.5067 r-v 49.243 - 54.667 j-n 1.261e-j
108 1.060000 pq 14.4933 tu 8.8433 uv 29.437 tu 64.667 a-e 1.315e-j
109 1.060000 pq 15.2933 p-u 9.63607 r-v 40.333 n-s 56.333 h-n 1.311e-j
200 1.060000 pq 13.9867 u 8.3367 v 53.530 c-i 54 k-n 1.228e-j
302 1.060000 pq 14.6267 stu 8.9767 tuv 59.137 bed 52.333n 1.278e-j
304 1.060000 pq 15.3900 p-u 9.7533 r-v 37.933 g-s 66 abc 1.393d-j
505 1.060000 pq 15.3067 p-u 9.6500 r-v 36.390 rs 59.667 e-k 1.382d-j
615 1.060000 pq 15.6967 0-u 10.1067 p-v 47.520 f-n 61 c-i 1.514d-g
98a 1.060000 pq 15.6967 o-u 9.8967 g-v 40.817 n-s 53.667 Imn 1.456d-i
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Table 11. Pearson Correlations Coefficient of different characters of potato (Karaj).

Trait Traits

rais MY T TS FC
Marketable Yield (MY) 1

Tuberization Time (TT) -0.066 1

Tuber Shape (TS) -0.249 -0.093 1

Flesh color (FC) 0.191 0.140 -0.265(*) 1
Specific Gravity (SG) 0.271(*) 0.070 -0.136 0.031
Dry mater % (DM) 0.273(%) 0.079 -0.144 0.050
Starch % (S) 0.261 0.077 -0.140 0.034

* Significantly difference at 5% probability level.
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Table 12. Pearson correlations coefficient of different characters of potato (Ardabil).

Traits Traits

MY TT TS FC
Marketable Yield (MY) 1
Tuberization Time (TT) -0.197 1
Tuber Shape (TS) -0.264(*) -0.093 1
Flesh color (FC) 0.202 -0.139 -0.265(%) 1
Specific Gravity (SG) 0.167 -0.055 0.334(*) -0.298(*)
Dry mater % (DM) 0.140 -0.036 0.344(*) -0.301(*)
Starch % (S) 0.139 -0.038 0.347(%) -0.265(*)

* Significantly differnce at 5% probability level.
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