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Table 1- List and origin of studied potato genotypes

olos ]
No.  Genotype

Origin Licw

1 Milva-G4
2 Esprit-G8
3 Agria-G1
Satina-
4
GI10
Caesar-
5
G9
Milva-
6
EMSI11
Jelly-
EMSI1
8 Banab-G8
Jelly-
EMS2
10 Banab-G4

A genotype obtained from irradiated plants of Milva potato cultivar by Gamma ray (M1V3
generation)
A genotype obtained from irradiated plants of Esprit potato cultivar by Gamma ray (M1V3
generation)
A genotype obtained from irradiated plants of Agria potato cultivar by Gamma ray (M1V3
generation)
A genotype obtained from irradiated plants of Satina potato cultivar by Gamma ray (M1V3
generation)
A genotype obtained from irradiated plants of Caesar potato cultivar by Gamma ray (M1V3
generation)
A genotype obtained from irradiated plants of Milva potato cultivar by Ethyl-Methane-
Sulfonate (EMS) (M1V3 generation)
A genotype obtained from irradiated plants of Jelly potato cultivar by Ethyl-Methane-
Sulfonate (EMS) (M1V3 generation)
A genotype obtained from irradiated plants of Banab potato cultivar by Gamma ray (M1V3
generation)
A genotype obtained from irradiated plants of Jelly potato cultivar by Ethyl-Methane-
Sulfonate (EMS) (M1V3 generation)
A genotype obtained from irradiated plants of Banab potato cultivar by Gamma ray (M1V3

generation)
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Table 2- Analysis of variance of some quantitative and qualitative characteristics in different
genotypes of potato

oy Aeofi‘- slasi (339 b-ww » m»\s 039 »L.o "“ff 05 ao
. B - a o A0l LY oud S
rguoé\’;u &9l Pl:rf: iIL;:th Numsg;r of Av;rage Tub:'rs Dry Sol f:lf: a
df Tubers Per Tubers Weight per Matter el;cent;lge g
Plant Weight Plant Percent P g
Seb R 2 18.56™ 0.07™ 1.18™ 414.0™ 0.39™ 0.0027ns
Syee  Salt 2 3181.57** 16.49** 424.97** 40308.5** 0.75™ 0.18**
Hormone s
59059 2 521.47%* 2.87** 280.55%* 23895.5%* 0.08 0.03%**
SxH ns
. 4 168.48** 0.31** 6.07%* 1720.2%** 0.38™ 0.0068**
OFOIP® X 9w
Jol ssEa 16 6.98 0.06 0.86 114.7 0.29 0.00069
Genot
o 9 93,19 0.65%* 20,87+ 6304.8%%  274%%  .0053%*
SxG ns
95 X (59 18 82.83%* 0.83%* 8.47%* 437.9%* 0.28 0.0045%*
HxG
L 18 17.62%* 0.51** 1.65%* 825.1%* 0.66* 0.0014**
SEPIXOFP
X S
@i xoseyee 30 1.65™ 0.02ns 0.17" 56.2" 0.15" 0.0001ns
SxHxG
p9d s Eb 162 2.55 0.07 0.38 41.6 0.39 0.0003
(1) &l pads g o C.V. 5.77 6.10 4.90 9.37 6.05 7.54

% o DS

Aoy ) 5000 0 Jlein] mhaw 10 (55l g (aid s s saiaslis o A
ns, *, ** indicate non-significance, significance at 5% and 1% probability levels, respectively.
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Table 2- Continued

4y il w0 yo < weSlnge . ek
e b ) Sp ey 36 gomm K oS
&l Starch . .
S.0.V. dr Percent Leaf Prolin Superox]de Catalase Polyphenol
dismutase oxidase
Ssb R 2 16.56"™ 825.12"™ 0.09™ 0.18™ 0.18™
Sy Salt 2 1313.26%** 141403%%* 16.23%%* 60.51%%* 18.14%**
O90,9» Hormone 2 955.83** 843.85™ 4.34%* 39.95%* 2.31%*
SxH
590598 X (539 4 114.34** 783.31™ 0.85%* 0.86** 0.17™
Jol sasEa 16 27.67 311.17 0.03 0.12 0.06
i 955 Genotype 9 275.79%** 41.42%* 0.47%* 2.96%* 0.91**
SxG
S X 5y 18 10.56%* 7488.33%* 0.42%* 1.20%** 0.52%*
HxG ns
RRTITIN 18 33.00%* 81.41™ 0.08%** 0.23%%* 0.24%
Sade xsi’lfl’x’g X g 36 2.57™ 140.87™ 0.01™ 0.03™ 0.11™
p9 s Eb 162 3.06 114.58 0.01 0.05 0.10
(1) &l pass wg o C.V. - 12.72 2.45 3.77 4.90 7.23

% o NS

Aoy ) 5000 0 Jlein] mhaw 1o ()l g (aid s pas saiaslis o A
ns, *, ** indicate non-significance, significance at 5% and 1% probability levels, respectively.
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Table 3- Mean comparison of treatments resulting from the interaction of B-estradiol and salt stress
in terms of the studied traits

Slaws 439 -oud ()39 .
Gl . Q)" Jryrs wo s RCERWIR) S g Jo
Jsrol yiunlliy & * J IO dAzous .Ia..u,...o oy i Jslre 36 gpoun M 3lags
S (;¥s50) o9 “y2 azeds Tubers ] Soluble Superoxide ~ Catalase  Polyphenol
Salt Beta- Plant  Number  Average Weight ous sugar dismutase pmol g°) oxidase
Estradiol  Height of Tubers per Starch percentage pmol g ) ¢ FW pmol g™
(cm) Tubers Weight Plant Percent (%) FW FW
Per Plant (2) ()
0 62.12 5.00 12.62 63.65 12.72 0.458 333 331 373
sali 1012 64.83 6.60 16.59 109.71 15.27 0.493 3.72 428 4.00
(22) 104 65.49 6.45 14.54 93.43 19.28 0.525 4.07 4.030 4.20
0 54.05 4.80 10.79 52.10 10.42 0.504 3.83 4.07 4.06
o 10 " 57.86 5.600 14.78 83.57 18.68 0.549 427 5.57 4.60
ok 10 60.16 5750 13.11 76.39 19.37 0.536 4.11 4.94 426
o e 0 47.04 4.00 8.78 35.59 7.11 0.571 441 4.76 4.80
K 10" 57.41 4.450 11.36 51.55 10.61 0.588 4.65 6.26 4.83
g 10 52.45 4.90 10.68 53.06 10.30 0.585 4.60 5.48 4.96
LSD (5%) 14462  0.1341 0.5076  5.8623  2.8793 0.0143 0.0948 0.1896 0.1341

Sl 0,0 0 Jlas ] s jo s poe ST 0Bl gt o 0 S i By sl sla Sl
Means with same letters in each column have no significant difference at the 5% probability level.
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Table 4- Mean comparison of treatments resulting from the interaction of potato genotypes and salt
stress levels in terms of effect on the studied traits

30 dzoud oluxi moud lawgio 439 39 4z0ul (439
s g5 Ay 5&5:,! G a G S oolo wus )0 aiwlis sy
S G Plant Heigh Number of Average Tubers Dry Matter Starch
(cm) Tubers Per Tubers Weight Weight per Percentage (%) Percentage (7o)
Plant (g) (g) Plant (g)

1 67.24 6.16 17.21 109.57 20.81 18.52

2 66.69 6.83 13.94 96.82 20.39 17.66

3 62.86 6.16 15.04 93.26 21.26 17.15

4 69.83 6.00 12.94 78.60 19.98 14.52

3‘ 5 60.27 6.83 13.59 94.70 20.20 18.41
6 63.40 7.33 16.00 116.72 20.16 21.46

7 66.69 6.00 14.78 88.02 20.72 14.07

8 67.65 5.166 12.91 68.37 20.50 11.61

9 60.95 5.16 13.79 71.88 20.33 12.12

10 55.89 4.50 15.66 71.36 20.16 12.08

1 53.98 5.66 13.49 77.55 20.87 18.90

2 56.03 5.83 11.85 70.07 20.67 15.71

. 3 56.85 6.00 13.77 83.43 21.90 18.18
< 4 61.77 5.50 13.12 72.58 20.24 15.70
-‘L 5 58.90 6.33 14.36 93.15 20.64 19.15
% 6 61.35 6.66 14.10 93.69 20.08 20.62
) 7 54.94 4.83 12.10 57.73 20.56 15.07
8 55.62 4.16 11.20 47.58 20.48 11.57

9 58.76 4.16 12.38 52.43 20.50 12.73

10 55.35 4.66 12.55 58.65 20.28 13.92

1 52.20 5.33 10.63 57.51 20.59 11.50

2 51.66 4.66 10.41 49.79 20.36 9.95

. 3 49.06 4.50 8.29 38.21 20.88 7.64
= 4 54.25 4.33 9.40 41.12 20.29 8.22
_l" 5 51.79 6.500 11.59 76.11 20.63 15.22
% 6 53.02 6.500 11.66 76.70 20.94 15.33

Py 7 50.56 3.83 9.82 37.31 20.58 7.46

° 8 51.52 3.00 9.74 29.24 20.33 5.84
9 55.21 3.166 9.890 31.14 20.75 6.22

10 53.71 2.666 11.31 30.21 20.61 6.04
LSD (5%) 1.5040 0.2491 0.5806 6.0748 0.5882 1.6476

s o )0 0 Jlis ! mdaw jo s g BT 08U gt ja 0 S pie By ye sl sla Sl
Means with same letters in each column have no significant difference at the 5% probability level.
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Table 4- Continued

oo S VG 3
S35 95 Jsbne o8 oo Prolin Sdl%perotxlde Catalase et J5 51.:
S G Soluble sugar @mol g FW) 1sml{lase @mol g FW) Polypheno_ll oxidase
percentage (umol g~ FW) (umol g~ FW)
1 0.491 398.04 3.72 4.01 3.77
2 0.487 394.40 3.69 3.92 3.88
3 0.468 411.71 3.50 3.13 3.66
4 0.499 383.47 3.57 3.54 4.00
1 5 0.488 395.31 3.69 4.37 3.88
6 0.506 407.09 3.87 4.40 422
7 0.479 387.11 3.61 3.70 4.00
8 0.486 393.49 3.68 3.67 4.00
9 0.514 418.09 3.94 3.73 4.11
10 0.502 408.07 3.83 4.26 422
1 0.504 409.89 3.85 5.09 4.00
2 0.520 423.56 4.00 4.47 433
3 0.526 461.82 4.06 5.19 422
4 4 0.557 439.04 4.16 4.95 4.77
-‘L 5 0.541 442.69 4.20 5.42 433
Py 6 0.563 459.02 441 5.32 4.77
ks 7 0.512 416.27 3.92 4.56 4.22
8 0.517 420.82 3.97 4.22 4.00
9 0.540 441.78 4.19 4.67 4.44
10 0.515 419.00 3.95 4.73 4.00
1 0.604 498.27 4.80 6.49 5.00
2 0.600 494.62 4.76 5.26 5.00
N 3 0.571 515.58 4.49 5.67 4.88
= 4 0.579 452.71 431 4.88 4.88
_t 5 0.552 451.80 430 5.13 4.66
Y 6 0.623 499.11 4.98 6.03 5.33
7, 7 0.600 494.62 4.76 5.57 5.00
8 0.607 501.00 4.83 4.87 5.00
9 0.557 456.36 4.35 5.20 4.77
10 0.519 422.64 3.99 5.91 4.11
LSD (%%) 0.0163 10.0819 0.0942 0.2106 0.2978

e o )0 0 Jlis ] e jo s g BB 08U et o 0 S ie gy sl sla Sl
Means with same letters in each column have no significant difference at the 5% probability level.
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Table 5- Mean comparison of treatments resulting from the interaction of potato genotypes and
Beta-Estradiol levels in terms of effect on the studied traits

. 1) o31) SeansS 5 guw Jb L
-oud ooy s
el Luwgio pryeoes 253 duoyo 30 gy e 3l
; R : ; e Superoxide ~ Catalase  Polyphenol
09088 g Number e o il Jpte dismutase pmol g9 ozsiase
S G Plant of Tubers  Average Tubers Starch Soluble 1o . 1o
Height Per Plant Tubers Weight Percent sugar pmol g ) CFW pmol g )
(cm) @ Weight  per Plant percentage FW FW
@ @
1 55.35 433 11.59 50.83 10.18 0.515 3.95 4.37 4.11
2 53.02 4.66 10.39 49.94 9.98 0.497 3.78 3.92 4.22
3 52.48 4.66 10.45 50.96 10.18 0.493 3.74 3.94 4.00
4 57.12 4.50 10.27 46.59 9.31 0.543 3.69 3.87 4.44
3\ 5 54.25 4.83 11.18 53.72 10.74 0.506 3.87 4.22 4.00
6 54.66 6.16 12.40 77.26 15.44 0.528 4.08 4.68 4.44
7 55.76 5.50 9.94 55.92 11.20 0.518 3.98 3.75 4.33
8 55.21 3.83 9.30 35.85 7.16 0.514 3.94 3.50 4.22
9 56.03 3.83 10.46 40.70 8.14 0.520 4.00 3.94 4.22
10 50.15 3.66 11.31 42.55 8.53 0.476 3.58 4.26 4.00
1 59.31 6.50 15.87 105.80 17.57 0.540 4.19 5.98 4.33
2 60.40 6.66 14.10 95.97 14.16 0.557 4.35 5.32 4.66
3 57.94 5.83 14.15 85.65 15.65 0.537 4.16 5.34 4.55
o 4 65.73 5.16 13.31 71.41 14.86 0.533 4.14 5.02 4.55
'a 5 58.49 7.00 14.81 104.08 21.24 0.536 4.15 5.58 4.55
3 6 62.04 6.50 15.41 99.91 22.00 0.572 4.50 5.81 4.66
7~ 7 56.85 4.66 14.01 68.01 11.82 0.546 4.25 5.28 4.55
8 61.50 4.50 13.20 62.71 9.31 0.535 4.14 4.98 4.33
9 59.72 4.50 13.64 63.05 10.33 0.543 4.22 5.14 4.55
10 58.35 4.16 13.95 59.58 11.60 0.523 4.03 5.26 4.00
1 58.76 6.33 13.88 87.88 21.16 0.544 4.23 5.23 4.33
2 60.95 6.00 11.70 70.77 19.18 0.553 431 4.41 4.33
3 58.35 6.16 12.49 78.35 17.14 0.534 4.13 4.71 4.22
© 4 63.00 6.16 11.88 74.19 14.28 0.560 421 4.48 4.66
S 5 58.22 7.83 13.55 106.22 20.79 0.538 4.17 5.11 4.33
73: 6 61.08 7.85 13.95 110.07 19.97 0.593 4.69 5.26 5.22
o 7 59.58 4.50 12.75 59.11 13.58 0.526 4.06 4.81 4.33
8 58.08 4.00 11.35 46.48 12.55 0.561 4.39 4.28 4.44
9 59.17 4.16 11.96 51.65 12.61 0.547 4.26 4.51 4.55
10 56.44 4.00 14.25 58.05 11.90 0.537 4.16 5.38 4.33
E‘SEA)D) 1.5040 0.2491 0.5806 6.0748 1.6176 0.0163 0.0942 0.2106 0.2978

s o )0 0 Jlisl maw jo Iy gixe IS W36 yetw ja 50 S ie By > sl o Sile
Means with same letters in each column have no significant difference at the 5% probability level.
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Abstract

This experiment was performed to investigate the effect of beta estradiol hormone
application on increasing salinity stress tolerance of different potato genotypes in a
factorial split plot experiment based on a randomized complete block design with three
replications in Mohaghegh Ardabili University in 2020. Salinity stresses with three
levels (O, 50 and 100 mM sodium chloride) and beta-estradiol also with three levels (0,
10" and 6'° M) were assigned to main plots, and 10 potato genotypes to subplots. The
results revealed that plant height, number and weight of minituber per plant, average
tuber weight and content of antioxidant enzymes in the studied genotypes showed a
positive response to beta estrad1ol Thus, with increasing the amount of beta-estradiol
application from 10™'* to 10 M, the number and weight of minitubers increased in most
of the studied genotypes, but the amount of this increase was varied between genotypes.
G5 and G6 genotypes with an ayerage of 7.85 and 7.83 minitubers had the highest
number of tubers per plant at 10° M beta-estradiol, respectively. The lowest value of
this trait belonged to G10 genotype with an average of 3.66 minitubers, without
significant differences with those of G8 and G9 genotypes. With increasing salinity
level, the enzymes of superoxide dismutase, catalase and polyphenol oxidase and also
soluble sugars were increased. In all of three salinity levels, beta-estradiol application
significantly increased the levels of these enzymes. The highest levels of these enzymes
were observed at salinity level of 100 mM with the use of 107'% or 6'° M beta estradiol.
In this study, the use of beta-estradiol, depending on the genotype, was able to moderate
the effect of salinity on the quantitative and qualitative characteristics of potatoe tubers.
Overall, in this study, G5 and G6 genotypes had relatively high minituber number and
weight per plant under salinity stress conditions, Thus, selection of these genotypes is
recommended for future breeding programs. Also these two genotypes had the highest
number and weight of minitubers per plant at 102 and 10° M beta estradiol, which
indicates that these genotypes have a high genetic potential for consumption of this
hormone as compared to other genotypes.
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