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Evaluation of tuber yield and some quantitative and qualitative traits of 15
promising potato genotypes in Ardebil region
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ABSTRACT

High yield, earliness and high quality of new potato cultivars have an important role in food security, reducing price
fluctuations and warehousing costs, and access to fresh produce all season years. In this study, quantitative and
qualitative traits of 15 potato genotypes from breeding populations were studied in a completely randomized block
design (RCBD) with three replications for two years (2017 and 2018) in Ardebil region. The results showed that
interaction effect of genotype in year was significant for total tuber yield, marketable tuber yield, tuber number and
weight per plant, plant height and days number to tuberization significant at the 1% level, and had no significant
effects on number of main stem per plant, tuber dry matter percentage, tuber specific gravity, starch percentage,
vitamin C and tuber protein percentage. Genotypes 901375, 90275, Savalan, 90527, 90127, 90827, Agria and
Marfona had the highest yield during two years of experiment. Among the high yielding genotypes, genotypes
901375 and Savalan had the highest percentage of tuber dry matter, tuber specific gravity, tuber starch percentage,
vitamin C of tuber and protein percentage. Genotypes 901375 and Savalan were selected as high yielding genotypes
with appropriate qualitative traits based on yield and yield components of tuber and measured traits.

Keywords: Potato, tuber yield, tuberization, starch percentage, vitamin C.
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Table 1. Climatic conditions and geographical position of studied region

. . . Altitude Temperature (°C) Precipitation Relative
Location Latitude Longitude (m) Average Minimum Maximum (mm) humidity (%)
Avrdabil 48°18’E 38°15°N 1351 9.9 4.10 15.80 277 68

(Khandan et al., 2011) w)w oue Sz oole u‘).‘.c ‘sllé))‘ u,us) Y JB“"
Table 2. Evaluation method of potato tuber dry matter
Score Cooking type Consumption Tuber dry matter percentage
Very little A Very soft texture, suitable for salad <16
Little A Soft texture, suitable for salad 16-18
Medium B Texture of rather soft, suitable for multipurpose use 18-20
High C Floury texture, suitable for french-fries 20-22
Very high D Very floury texture, suitable for chips >22
Sy M0 0,90 Job (b3l s, ¥ Jsue
Table 3. Evaluation method of potato growth period
Score Maturity Growth period (day)

1 Very late >160

2 Very late till late 150-160

3 Late 140-150

4 Late till moderately late 130-140

5 Moderately late 120-130

6 Moderately late till early 110-120

7 Early 100-110

8 Early till very early 90-100

9 Very early <90

oy 038 (JSIs adl> oLl (be, ¥ Jgar
Table 4. Evaluation method of potato tuber inner ring
Score Tuber hollow heart

O~NOUThWN PR

Very high: All four tubers with medium to severe spots
Very high till high: All four tubers with small till big spots
High: Three tubers with medium spots

High till medium: Two tubers with medium spots or four tubers with small spots
Medium: Three tubers with small spots

Little: Two tubers with small or medium spots
Little till very little: One tubers with small spot
Very little: Without tuber inner ring

S0y s 038 SBgS ) (ol 092 P Jgo
Table 6. Evaluation method of potato tuber flesh color

(SR ) 0ds Cowgy a.ia) L.S"L’))‘ 05;v.3 b J5J>
Table 5. Evaluation method of potato tuber skin color

Score ] Tuber flesh color Score Tuber skin color
1 White -
2 White to cream 1 White
3 Cream 2 White to yellow
4 Light cream to yellow 3 Yellow
5 Light yellow 4 Red
6 Light yellow to yellow 5 Blue
7 Yellow ,
8 Dark yellow 6 With red spots
9 Very dark yellow 7 With blue spots
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Table 7. Evaluation of potato tuber shape and coding
by Lysina method

Score Tuber Shape The ratio of width to length

of the tuber
Round

1 Shortened(flat) >0.9:1
2 Round 0.9:1-1:1.2
3 Round oval 1:1.2-1:1.6
4 Oval 1:1.6-1:1.8
5 Oval oblong 1:1.8-1:2
6 Oblong 1:>2
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Table 8. Results of variance analysis effect of promising clones and control cultivars on some traits of potato.

Mean of squares

Source of variation ~ d.f  Number of days Plant Number of main Number of Weight of Tuber
to tuberezation height stem per plant tuber per plant  tuber per plant  dry matter
Year 1 6002.5™ 2361.344™ 8.711" 54.99" 455557.78™ 79.524"
Error (a) 4 1.756 266.778 0.587 5.315 86116.27 6.855
Genotype 14 16.344™ 565.487" 1.392 4.271" 13214.87 22.354"
Year x Genotype 14 7.69™ 635.63" 1.116™ 3.624" 45709.83™ 0.0004 "
Error (b) 56 1.232 41.29 0.804 1.154 14819.687 0.176
C.V. (%) 1.56 10.46 24.75 14.79 19.05 1.93

oy Y 50 Jlais mdaw ;o o g Sglas g o Jre Sglas 095 Ay ik g % NS
ns, *, **: Non significantly difference, significantly difference at 5% and 1% of probability level, respectively.
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Continued table 8. Results of variance analysis effect of promising clones and control cultivars on some traits of

potato.
Mean of squares
Source of variation d.f Specific tuber Tuber starch Tuber Tuber protein Tuber Marketable
weight percentage vitamin C percentage yield tuber yield
Year 1 0.044" 101.124 26.24™ 0.144™ 1279.84™ 1285.125™
Error (a) 4 0.002 13.581 15.07 3.896 241.838 232.133
Genotype 14 0.001™ 28.735™ 9.721™ 0.175™ 37.124™ 42.149™
Year x Genotype 14 0.00001" 1.10"™ 201™ 0.001"™ 128.391" 109.927"
Error (b) 56 0.00001 2.25 0.01 0.002 41.632 41.721
CV% 0.28 10.01 1.03 2.04 19.05 20.43

oy ) 90 Jlisl maw ;o o g Sgldd g lo Jre Sgldl 09 o 5 Ay sk g 5 NS
ns, *, **: Non significantly difference, significantly difference at 5% and 1% of probability level, respectively.
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Table 9. Mean comparison effect of genotype on some qualitative traits of potato.

Tuber dry matter Specific tuber Tuber starch Tuber vitamin C Tuber protein
Genotype No Genotype percentage weight percentage (mg gFW™) percentage
1 901375 24.23% 1.08°2 18.8° 13.79° 2.61%
2 901275 21387 1.05¢9 15.21) 11.65’ 2.34°
3 90275 23.07* 1.07°¢ 17.58°¢ 13.03°¢ 254"
4 Savalan 24.36° 1.075° 19.15° 13.95° 2.66°
5 90527 19.45" 1.05¢ 13.35™ 10.57™ 2179
6 90127 22.06° 1.066 © 16.55" 12.44" 2.48™
7 90227 19.05" 1.047¢ 12.55° 10.11° 212"
8 901627 18.68' 1.048° 12.81" 10.26 " 2189
9 902127 22.68™ 1.068 ¢ 17.16 ¢ 12.79 ¢ 250
10 901327 20.06 " 1.052° 13.57% 10.7% 2.25°
11 90827 22.25% 1.06 © 15.94"' 12.08' 2.34°
12 902027 22.67% 1.067 ¢ 16.77¢ 12.56 ¢ 242°
13 901227 23.26° 1.067 ¢ 16.95° 12.67° 24
14 Agria 19.47" 1.051°¢ 13.38"' 10.59' 221
15 Marfona 23.35° 1.068 © 17.13° 12.77¢ 251"

In each column means followed by at least a common letter, are not significantly difference at 5% probability level.

W55 a0 B Jlaol e )0 (gl (Sre Dol (S i B> S Sl b gle Sk gt o 00
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Table 10. Mean comparison interaction effect of year and genotype on some guantitative traits of potato.

Year No Genotype Number of days to Plant height Number of tuber Weight of tuber Marketable Tuber yield
P tuberization (cm) per plant per plant (g) tuber yield (t ha™) (t ha™)
1 901375 81° 64 < 96° 685.5 *° 32,627 36.33%°
2 901275 79 ™ 84.33° 7459 703.3 ¢ 35.69 ** 37.27°%¢
3 90275 78°¢ 45" 7.3%0 730.3 ¢ 36.73%¢ 38.71%¢
4 Savalan 80 ™ 520 7.7°% 613.3°%1 30.21°f 3251 %"
5 90527 759 69 ¢ 7.7°%¢ 762.2 ¢ 38.69 *° 40.39 ¢
6 90127 79 b 47" 8.7 ¢ 612.2 %1 30.26 32.44 "
7 90227 79 b 49" 7.459 571.6 °F 28.21 9 30.3°f
2018 8 901627 80 ™ 43" 6.9 9 7355 % 36.8 ¢ 38.98 ¥
9 902127 79 61" 7.7 781.1%® 38.27 ¢ 41.4%®
10 901327 78°¢ 73°b¢ 962 815.5°¢ 40.28%® 43.22°
11 90827 79 92° 7.6 679.9%¢ 34.56 *¢ 36.04 *¢
12 902027 80 ™ 74 952 821.1° 40.22%® 4352°
13 901227 81° 90°? 8.7 %c 819.4° 41.45° 43.43°
14 Agria 83.33° 88.66 * 6.3% 610.1% 31.51 %" 32.34 %1
15 Marfona 79.33" 66.66 © 8.04%¢ 710.1% 35.39 *¢ 37.63 %
1 901375 6451 49.33" 7.16 °9 724.7%9 35.58 ¢ 38.41°%C
2 901275 64.67 °19 64.66 * 44" 481.4 %9 2478 %9 25.52 %9
3 90275 63 ™ 61' 5.4 9N 697.1%¢ 36.09 *¢ 36.94 *°
4 Savalan 57/ 62 6.5 " 661.9 *© 33.31%° 35.08 *©
5 90527 61' 576" 6.36 643.8*' 31.54%" 34.12%
6 90127 63.67 °" 52.66 ¢ 7.9%¢ 591.4 &f 28.66 *' 31.34 %"
7 90227 6' 59.66 " 9.44® 544.7 > 23.87 %9 28.87 "
2019 8 901627 65°' 62° 6.03% 522.8 %9 25.84 ©9 27.71 9
9 902127 64.67°1 61.66 ' 47M 5476 >1 28.01°9 29.02 1
10 901327 63" 47" 7359 41911 19.63 1 22211
11 90827 62.33 M 80.33%° 6.8°9 630.4 *f 29.37f 33.41°%
12 902027 62.67 9 34,66 5.6° 315.7°¢ 169 16.73 9
13 901227 65.33° 46.33 M 56" 474.7 %19 22.92 9 25.16 ©1
14 Agria 65.33° 49.33" 7.22°9 693.8 *© 34,07 % 36.77 *¢
15 Marfona 63" 56.66 " 6.48 4" 567.8 °* 27.83%9 30.09 °f

Wl a0 0 Jlasl maw 1o (gl gire Dolis (S i By S Blas b ole nShes i o )0
In each column means followed by at least a common letter, are not significantly difference at 5% probability level.
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Table 11. Some qualitative characteristics of the studied potato genotypes.

No  Genotype Maturity Eye depth Tuber skin color Tuber flesh color Tuber dry matter (%) Cooking type Tuber shape
1 901375 Mid-late Shallow Yellow Dark Yellow 2345 D Oval long
2 901275 Mid-late Shallow Yellow Light Yellow 21.16 C Oval long
3 90275 Late Shallow Yellow Light Yellow 21.06 C Oval long
4 Savalan Mid-late Middle Yellow Yellow 2215 D Round
5 90527 Mid-early Shallow Yellow Cream 19.85 B Round
6 90127 Mid-early Shallow White to Cream Light Yellow 20.96 Cc Oval long
7 90227 Late Shallow White to Cream Light Yellow 20.48 C Round
8 901627 Mid-early Shallow Yellow Cream 19.30 B Oval long
9 902127 Mid-early Shallow Yellow Cream 2213 D Round oval

10 901327 Mid-early Shallow Yellow Cream 19.45 B Round

11 90827 Mid-late Shallow White to Cream Light Yellow 21.64 Cc Round

12 902027 Mid-late Shallow White to Cream White 21.72 (o} Round

13 901227 Mid-early Shallow White to Cream Light Yellow 21.50 Cc Round

14 Agria Mid-late Shallow White to Yellow Yellow 18.84 B Round oval

15 Marfona Mid-early Shallow Yellow Cream 2141 C Round
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Figure 1. The dendrogram of cluster analysis of potato genotypes based on average values of characters by using
"Ward" method
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Table 12. Eigenvectors and eigenvalues, relative and cumulative variances for the four principal components derived
from principal component analysis on traits studied of potato in two years.

Component 1 2 3

Traits Extraction
Number of days to tuberezation -0.026 0.068 0.654 0.433
Plant height -0.011 0.363 0.656 0.561
Number of main stem per plant 0.241 0.13 0.332 0.185
Number of tuber per plant 0.155 -0.532 -0.443 0.503
Weight of tuber per plant 0.582 0.758 -0.242 0.972
Tuber yield 0.582 0.758 -0.242 0.971
tuber yield marketable 0.586 0.79 -0.142 0.987
Tuber dry matter 0.924 -0.131 0.097 0.979
Specific tuber weight 0.914 -0.359 0.074 0.97
Tuber starch percent 0.954 -0.291 0.035 0.996
Tuber vitamin C 0.954 -0.291 0.035 0.996
Percent tuber protein 0.946 -0.293 0.017 0.982
Special amount 5.528 2.689

Relative variance 46.068 22411

Cumulative variance 46.048 68.478
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Figure 2. Distribution of studied potato genotypes based on two main components: first and second
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