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Evaluation of Quantitative and Qualitative Traits and Stability of Commercial
Cultivars and Promising Clones of Potato
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Table 1. Climatic conditions and geographical position of studied regions

Jsb o F SiaE (LE Sl o )3) )l 43 S (e sk
@bl bl () s mla Temperature (°C) (egshe) (4o y2)
Latitude  Longitude Altitude Lo gz Jola S Precipitation Relative
Location R (m) Average Minimum Maximum (mm) humidity (%)
Ardabil Jessl 48°18'E 38°15'N 1351 9.90 4.10 15.80 277 68
Hamedan Older  48°32'E 34°48'N 1550 11.35 3.93 18.77 384 53
Karaj zS  51°00'E 35°48'N 1312 14.40 8.00 20.80 247 53
Mashhad dehe  50°23'E 35°34'N 1600 14.10 7.10 21.10 225 55
Isfahan sl 51°40"E 32°37'N 1550 16.25 9.10 23.40 123 40
o ¢S o3le o ys oLl Shay =Y Jsde
Table 2. Evaluation method of the tuber dry matter percentage
S o odb kst o3le dasys
_ Cooking ) . Tuber dry matter
Score o type Consumption ety percentage
Very little oS b A Very soft texture, suitable for salads SVl gl b i o 5L <16
Little s A Soft texture, suitable for salads 3V (gl b g5 3L 16-18
Medium L s B Texture of rather soft, suitable for multipurpose use — essbwdiar eslinul 5 nlin o 5 s 3L 18-20
High bl C Floury texture, suitable for french-fries IO (gl lin e 53,T 5L 20-22
Very high Y D Very floury texture, suitable for chips e S lie 16, ST L, >22
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Table 3. Evaluation method of the growth period

“ _ (Gs) Aoy ey90
Score Maturity & Growth period (day)

1 Very late gORS >160

2 Very late till late gond b ey s A 150-160

3 Late oo 140-150
4 Late till moderately late rond L sa B s s 130-140

5 Moderately late GpS b e 120-130

6 Moderately late till early 02356 o pd b e 110-120

7 Early o395 100-110

8 Early till very early 00395 kB 345 90-100

9 Very early P95 S <90

o..\.b}ff QL 6\0;59- Lflﬂ))‘ d:))_‘c J)u\"
Table 5. Evaluation method of tuber hollow heart

a5
Score _ Tuber hollow heart b 5 pp O le i
1 Very high: All four tubers with big hollow & 5 oo i Lot Jlez 2L s
2 Very high till high: All four tubers has a hollow, but they are not all big Lz 555 0T aen S5 o (115 0o Sler a 13L5 B b5 s
3 High: Three tubers with small hollow or two tubers with a big hollow o Lode 53 L & 55 (slae i Lokd 4 ol
4 I(;Iéé;}: utlljlérrr;sg}lluérllg '{l\g?otvl\llbers with medium hollow or one tuber with small hollow and 6 o i b ode S 5 &S oS 0 i b okl 50 b Lo gio i b odke 53 1 g2a U 30
5 Medium: One tuber with small hollow and one tuber with medium hollow Lo gt 0 i Lo 6K 5 S S0 i Lok S 1o e
6 Medium till little: Two tubers with small hollow Sar S o Lo 5335 Lo s
7 Little: One tuber with medium hollow Lo s 0 i b ode 108
8 Little till very little: One tuber with small hollow o 5 i Lok 6K 1S s b oS
9 Very little: All four tubers without hollow o i Dok odb slgz o 0S s

23
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Table 5. Evaluation method of tuber inner ring

s, ke Jotls K55
Score Tuber inner ring
] LA b L e ST L0t gz o sl s
Very high: All four tubers with medium to severe spots
) G S g P N P S NS
Very high till high: All four tubers with small till big spots
3 Lo o slaaST L oké 4w 3L
High: Three tubers with medium spots
4 S S eI L ode Sl b Jow sto (aaSI L ode 55 1o s20 b 5L
High till medium: Two tubers with medium spots or four tubers with small spots
5 A’_{?; & L ode dw ..Ew‘,:.a
Medium: Three tubers with small spots
6 .]a;»ﬁ\.:d(;‘»;&l{au\f—jéivs
Little: Two tubers with small or medium spots
, S S S ekt 1S i b S
Little till very little: One tubers with small spot _
8 L;ls-l: K 09k :‘.f LQ:.’-

Very little: Without tuber inner ring

M,\;,)_;ﬁ@@r_ag.d_w;uj
>J._<L..o .(Hassanabadi et al., 2013)
5 Sl a2y OT (S 05 5 4 n i
Al g it 3 Ses )y 3 LS|

.(Hassanpanah and Hassanabadi, 2011)
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Table 6. Combined analysis of variance of studied traits in potato genotypes in different regions during 2013-14

Ardabil and Hamadan regions Oldes 3 Jus )l bl Five regions  aibs
MS ol St MS Sle e Sk
PRGN oA 059 ods sl gLl Lo e Bl sldas osle Aoy PR s Shes
$al3T G g o G g s e ol 09 Gy 55 ol ods ¢S &sl3T ods
T R Plant A mamstem df. Tuber
S.0.V. el per plant per plant weight per plant matter
Year (Y) d 1 0.001™ 1.02" 306.98™ 579.71" 0.03™ 0.96" 1 449.03™
Location (L) o] 140.44" 0.001™  18223.85" 0.002" 1.84" 85.44" 4 3330.157
Y~x L Jux o] 0.003™ 0.001" 163.78" 0.004" 0.02" 0.006" 4 2571.22"
Rep (LY) Oesdl) LSS 12 38162.31 6.42 141.04 814.73 1.23 2.11 30 48.16
Genotype (G) <S5 10 30387.87 31.53™ 316.21™ 130.65™ 4.78" 33.76" 10 841.45"
GxY wIixdl 10 22748.39™ 3.79"™ 16.16™ 148.82" 232" 0.27" 10 51.54"™
GxL Six o 10 17408.52™ 18.12" 49729 141247 1.32% 8.66" 40 200.82"
GxYxL I dx 0 10 66869.89" 4.89™ 21.14™ 293.05" 0.18™ 0.56™ 40 59.12"
Error L= 120  16571.06 4.05 32.75 242.65 0.39 1.48 300 26.15
C.V. (%) () S s s 18.47 21.07 8.72 20.63 14.92 5.79 13.37

ns, * and **: Not significant, significant at the 5% and 1% probability levels, respectively.
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Table 7. Mean comparison of quantitative traits in potato genotypes

A5 Il oF oyled FF-) o “ 50y 9 Mg (581 5y Alome”

osle . ol 3 Shes S5 gl ol Ojg odé 3ldas osls
gy e s 25) (o gsl) (0,5) 31 55 Gy () ot oSt
Genotype Genotype Tuber yield  Plant height =~ Weight of tuber Number of Tuber dry

No. (Ton ha™) (cm) per plant (g) tuber per plant  matter (%)

1 397031-11 36.83c 70.29ab 738.85a 10.09a 20.22cd

2 Agria (check) 37.65¢ 60.89¢ 722.97ab 9.67ab 20.44c

3 397067-1 40.61b 71.27ab 707.44abc 9.68ab 21.69b

4 397008-14 35.20c 61.84c 630.79¢ 10.43cd 20.59¢

5 397031-16 41.81ab 61.96¢ 730.37a 10.43a 22.27ab

6 Marfona (check) 37.55¢ 67.70b 697.56abc 9.47ab 20.02cd

7 T.P 22-1 41.22b 63.55¢ 630.79¢ 8.64bc 20.56¢

8 397015-11 35.37¢ 60.83¢c 639.36bc 7.79¢ 22.47ab

9 397009-8 41.98ab 68.27b 742.04a 10.10a 19.47d

10 Lady Rosetta (check 29.40d 63.05¢ 694.46abc 10.11a 22.45ab

11 397045-13 43.83a 72.59ab 731.90a 10.41a 22.99a

I g5 gae (oDl o 55 0 Jlazs| cla..a 5 LSD 04057 ool palie oy > (sl s ‘SLA&.&/'L:A Qg Ay
In each column, the means with similar letters are not significantly different at the 5% probability level, according to LSD test.
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Table 8. Qualitative characteristics of potato genotypes

e 555 " e E RYCICIFCR JC e o ES 5 S5
o 55 Tt B Toe S o gl e sy P sy Yeu 8 Moae
P PSR 1 5T
Genotype Genotype Maturity Eye Tuber Tuber Discolored of Cooking Tuber Tuber Tuber
No. depth Inner ring hollow raw tuber flesh type skin flesh shape
heart after 24 hr color color
1 397031-11 Moderately late Shallow  Very little  Very little High B Light yellow Creamy Oval
2 Agria Moderately late Shallow  Very little  Very little Little B Yellow Yellow Oval round
3 397067-1 Moderately late Middle Very little  Very little Middle B Yellow Light yellow Oval round
4 397008-14 Moderately late Shallow  Very little  Very little Little B Yellow Creamy Round
5 397031-16 Moderately late Shallow  Very little  Very little Middle D Yellow Creamy Oval round
6 Marfona Moderately early  Middle Very little  Very little Little B Yellow Creamy Round
7 T.P22-1 Moderately late Shallow  Very little  Very little Little B Yellow Yellow Oval
8 397015-11 Moderately late Shallow  Very little  Very little Middle D Yellow White Long oval
9 397009-8 Moderately late Middle Very little  Very little Little B Yellow Light yellow Oval round
10 Lady Rosetta Moderately late Middle Very little  Very little Little D Red Creamy Oval round
11 397045-13 Moderately late Middle Very little  Very little Middle D Yellow Creamy Round

.39 kw ge Moderately early 5 ., 5 Lw 2o :Moderately late :
Lo 20 :Middle 5 k. :Shallow :¥
oS = Very little ¥
L e :Middle oS Little Yy :High ¥
(s St ki) (53,7 SIS 23l D 5 (o shate i ealizal) 5 Td 231 :B 20
o5 Red y5,;:Yellow «,25,5,; Light yellow :#

i :White 5 .55, 5,5 Light yellow o, ;: Yellow ¢ . s :Creamy :¥

135" & aesi Long Oval 55 8 :Round ¢ 2 a0 5 8 :Oval round & o35 :Oval :A
*: B: Fairly soft texture (multipurpose use) and D: Very floury texture (suitable for chips)
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Ranking biplot (Total - 75.86%)

PC2 - 25.09%

PC1 - 50.77%

* Genolype scores
+ Environment scores
s} AEC

b aleee oo Loyl )5 53 fon o Sl 55 oY 5 o 5 Slas Ol pen Sl 5,1-Y S5
M L GGE 25,

Fig.1. Simultaneous evaluation of tuber yield and stability of the potato genotypes in
across environments by GGE-biplot method

ISP S8 eb Lo U Lo ol
Genotype code  Genotype name | Environment code  Environment name
Gl 397031-11 El Ardabil 2013
G2 Agria E2 Ardabil 2014
G3 397067-1 E3 Esfahan 2013
G4 397008-14 E4 Esfahan 2014

G5 397031-16 E5 Hamadan 2013
G6 Marfona E6 Hamadan 2014

G7 T.P22-1 E7 Karaj 2013
G8 397015-11 E8 Karaj 2014
G9 397009-8 E9 Mashhad 2013
G10 Lady Rosetta E10 Mashhad 2014
Gl1 397045-13
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Comparison biplot (Total - 75.86%)

PC2 - 25.09%

PC1 - 50.77%

—p— Genotype scores
+ Environment scores
o AEC

5 6IL el p JTol (95 b (domsicm Gl 55 amlio 5| &M LGGE Y S

o.k.'cajgk.;.o

Fig.2. GGE-biplot for comparison of the potato genotypes with the ideal genotype based

on tuber yield and stability
SSE S 85 el Lo kS Lo gl
Genotype code  Genotype name | Environment code  Environment name

Gl 397031-11 El Ardabil 2013
G2 Agria E2 Ardabil 2014
G3 397067-1 E3 Esfahan 2013
G4 397008-14 E4 Esfahan 2014
G5 397031-16 ES5 Hamadan 2013
G6 Marfona E6 Hamadan 2014
G7 T.P 22-1 E7 Karaj 2013
G8 397015-11 E8 Karaj 2014
G9 397009-8 E9 Mashhad 2013
G10 Lady Rosetta E10 Mashhad 2014
Gl1 397045-13
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