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Abstract

Introduction

Potatoes are a plant sensitive to water stress and are a rich source of carbohydrates, essential
nutrients such as fiber, vitamins, minerals, proteins and antioxidants. Drought is one of the
most common tensions that has always threatened the production of agricultural products and
has affected a large area of the world. Therefore, due to the scarcity of water resources, it is
necessary to increase water consumption efficiency in the agricultural sector and to pay more
attention to water control and storage methods, including irrigation. The present study was
conducted to evaluate the effect of dehydration stress on yield, quantitative and qualitative traits
of hybrids obtained from crosses of commercial potato cultivars in Ardabil province.

Materials and Methods
This study was conducted to investigate the effect of dehydration stress on yield, quantitative
and qualitative traits of hybrids resulting from cross-breeding of commercial potato cultivars for
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two years (2017-97) in the greenhouse of Zare Gostar Arta Agricultural Company in Ardabil
province. Split plot experiment Based on a completely randomized design with three replications.
The main factor included three levels of irrigation (100, 85 and 70% of the plant's water
requirement) and the sub-factor included 12 potato hybrids that were the result of crossing four
cultivars Losta, Banba, Spirit and Agria as parents. Statistical calculations were performed using
Sas 9.1 and Mini-tab 16 statistical software.

Results and Discussion

The results of analysis of variance showed that there was a significant difference in terms of all
evaluated traits except main stem diameter, tuber dry matter percentage, tuber specific gravity
and tuber starch percentage. In terms of bilateral effect of irrigation levels x cultivars, except for
tuber dry matter percentage, tuber specific gravity and tuber starch percentage, significant
differences were observed in other traits. Treatment of 100% water usable in the swamp (a Luca
x Espritd") with an average of 53.56 tons per hectare maximum tuber yield and treatments of
85% water usable in the confluence (9 Luca x Espritx) and 65% water usable in the swamp (uc
Luca x Espritd’) with an average of 49.75 and 50.39 tons per hectare, respectively, had the lowest
tuber yield. Crossing No. 10 (baBanba x Esprit?) with an average of 21.52% had the highest
percentage of dry matter and along with crosses No. 1, 7 and 9 were in the top group. The results
of correlation between the evaluated traits in these three conditions separately showed that in all
three water conditions the correlation between tuber yield and tuber weight per plant was
positive and significant and at irrigation levels of 100, 85 and 65, respectively ( r= 0.98**, 0.99**
and 0.99 **). Percentage of tuber dry matter, tuber specific gravity and percentage of tuber
starch had a significant negative correlation with tuber yield and tuber weight per plant at 85%
of usable water stress.

Conclusion
With this in mind, Cross No. 10 (baBanba x Esprit?) is reccommended among the crosses under

evaluation for processing (chips).
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Table 1. Table of analysis of variance of studied traits in water stress and hybrids

S.0.V. df

Mean of squares
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Numberof  Tuberd
Tuber number  Tuber umbero Y Tuber specific Tuber starch

main stems matter

per plant yield per plant percent weight percent
Irrigation levels 2 53.08** 1630.7** 5.25%* 0.24™ 0.000001™ 0.241™
Error 1 6 0.44 32.45 0.11 0.45 0.000001 0.441
Hybrid 11 4.06** 247.38** 1% 3.05%* 0.00009** 2.996**
Irrigation levelsx Hybrid 22 1.36** 41.81** 1.07** 0.3 0.000001™ 0.301™
Error 2 66 0.44 803.92 0.11 0.45 0.0000152 0.441
Coefficient of variation (%) 12.76 10.06 10.53 3.23 0.28 4.48

*, ** Significant at p<0.05 and 0.01, respectively.

Table 2. Comparison of the average quantitative and qualitative traits of hybrids from potato commercial cultivars

Low water stress ~ Maternal parent Paternal parent Tuber number per Tuber yield Number of main
Q J plant (ton / ha) stems per plant
Banba 5cd 49.75ab 3¢
Luca Esprit 7ab 46.91bc 3¢
g Agria 5cd 43.3cd 3¢
£ Luca 6bc 41.15de 4b
= Banba Esprit 6bc 41.09de 3¢
S g Agria 7ab 28.86lmnopq 4b
S 5 Luca 5cd 53.56a 5a
§ Esprit Agria 7ab 36.33efghij 4b
= Banba 8a 50.39ab 4b
= Luca 7ab 35.25fghijk 3¢
Agria Esprit 8a 40.37def 4b
Banba 7ab 39.31defgh 3¢
Banba 4de 27.49n0pq 3c
Luca Esprit 6bc 36.51efghi 3c
= Agria 5cd 40.3def 3c
g Luca 5cd 33.65hijklm 3¢
% Banba Esprit 4de 39.58defg 4b
° g Agria 6bc 20.17r 3c
B & Luca 5cd 32.67ijklmno 4b
§ Esprit Agria 6bc 28.3mnopq 3¢
g Banba 5cd 40.12def 3¢
= Luca 6bc 27.190pq 3c
Agria Esprit 5cd 33.17ijklmn 2d
Banba 4de 33.61ijklm 3¢
Banba 4de 23.95qr 3¢
Luca Esprit 4de 34.41ghijkl 3¢
= Agria 4de 35.47efghijk 3¢
= Luca 3e 27.56n0pq 3¢
= Banba Esprit 3e 32.79ijklmno 4b
2 g Agria 4de 18.7r 3¢
R 8 Luca 4de 30.24klmnop 2d
g Esprit Agria 5cd 26.05pq 3¢
= Banba 5cd 31.7ijklmnop 3¢
=’ Luca 4de 26.69pq 3¢
Agria Esprit 5cd 31.68ijklmnop 2d
Banba 4de 30.74jklmnop 2d
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Figure 1. Comparison of mean hybrids evaluated for percentage of tuber dry matter
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Figure 3. Comparison of mean hybrids evaluated for tuber starch percentage
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Table 3. Correlation between quantitative and qualitative traits of hybrids obtained from potato cultivars crossing

under normal conditions (100, 85 and 70% plant water requirement)

Row Traits Irrigation Levels 1 2 3 4 5 6

100

1 Tuber number per plant 85 1
70
100 -0.37

2 Tuber yield 85 -0.40 1
70 -0.002
100 0.06 0.17

3 Number of main stems per plant 85 -0.24 0.19 1
70 -043 -0.05
100 0.21 -0.45 0.07

4  Percentage of tuber dry matter 85 0.09 -0.74%*  -0.05 1
70 0.21 -0.57 -0.23
100 0.08 -0.30 0.24 0.83"

5  Tuber specific weight 85 0.1 -0.747 -0.11 0.99" 1
70 0.11 -0.45 -0.26 0.89”
100 0.21 -0.44 0.07 0.98” 0.83"

6  Tuber starch percentage 85 0.09 -0.74%*%  -0.05 099"  0.99%* 1
70 021  -057  -023 099"  0.89"

*, ** Significant at p<0.05 and 0.01, respectively.
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