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1- Tolerance Index
4- Geometric Mean Productivity

2- Mean Productivity Index
5- Stress tolerance index

3- Stress Susceptibility Index


http://dx.doi.org/10.52547/jcb.13.37.146
http://jcb.sanru.ac.ir/article-1-1182-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-22 ]

[ DOI: 10.52547/jch.13.37.146 |

VFA &l oS e bulyd 4 uej 6yl pB)l (S | ol sl yun Joos e (s

5 £l5,) ol 3y g S dass waldl (gl talegl (oo
Yeogayd YA oldlis Claike b e WO+ Ly mdaw
b oy BB W0 g > YA 5 (S Job adds
() Jos) 28l ee
Swids g9 doul (1Y) Jol Jw

oyl sl ciog) o3, oy 51 el 51 s (ol 5 )
Sy & lps o5 A5 edlizl Wy e 4 LST
LST 8) Jsamayy Liogd o) 350 o)Ll p6)) claseis
o5 OB 4 eles g pld g Gl cule (Jgaey
w55 9 S ol lp culie Jpazey Ll o)
Wb o 2l 65 G 4 Jeotie g Jgaten Copul
Sl ) Jlite (655,93 (bgy 4 laed) ol (W)
By S 65 ipolilS 8,5 GBS )3 WWRS L ol
Gaslio S5V ] 5 50 5l (M plodl cap A5 (M
ol o)l b 8 Gl S il 5 bl
Gob 3l b FL) Sua S pgw b9y 4 Sl wjos
9l dm b 3g) e BN g (lite bl
ol (i jod (L8 Dygo Igp (D SIS g 2By
Olye €od dm Jlo p3 5 by pa b wlde sl S
oialejl ol > 288 15 Db dy9e (Mol Cumen
Cunad | (rojums (> pdy Dol Gy WD o
39 g 6yl oyl B 5] Lol ol

bulyd 3 Ol 59008 bl 4 Jooxto g W 3 Shoe ol
K505 Byme el ol palo]]

9 $igliS b 2yse O Wd Cudgime 4 argi L
Sudy 2ldlyie Cumbge (uimed g (ejium ol Cuoal
S8 Siiddas ¢ S gble ey olpl sblo
oot IS 038 S5 Sl Sl )3 ise slab,
5 leS Lalyd ) il pB)l 5 Ses g9y 52 GB5 ,U
ol JUsl 5 loS 4 Jooo b bpe gl Sy ololid
b o Ll Byl 4

B opn bl S b ol 35 ) ol
R N R R R R e~
P e )b Bl (WGl ol slay e
Salyd Il & Jwdyl bl

_ gy 9 319
2ol o5 G U eyp pdate 4 iagh
SW L Job Gy (&S g (o5 Slic oSk
92 2 )5 Ll Jlo 93 O 4y (njica ()15 pB)]
Il )l S )5 (sioglisS e8yb albls uwl‘)‘
B S5l b abp O cleol g0 4 o)l
dw Jols Lol )58 .8 )8 sl SO aw j3 5 Solas
2356 g (oS (al 5l a0 Ve 5 AD A ee) (gilol s
Jore 00,8 al 0g cusjcuw Cuzes VY ol )8

WAF=AYAY el)s Jlo ;0 4y 0)90 Jsb 10 (g5 Slasuivo =) Joio

Table 1. Atmospheric Characteristics during Growth Period in 2017-2018
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Stress Tolerance Index

STI = [(GYi) x (GYp) / (GYi)2]

Mean Productivity

MP = (GYi+ GYp) /2

Geometric Mean Productivity

GMP = [(GYi) x (GYP)]0.5

Harmonic Mean

HM=(2x GYpx GYi) /( GYi+GYp)

Stress Tolerance

TOL = (GYi- GYp)

Stress Susceptibility Index

SSI=[1-(GYp)/(GYi)]/SI

(Stress Intensity)

Sl =[1-(GYp)/ (GYi)]
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Table 2. Tables of analysis of variance of tuber yield under water stress and hybrids
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Table 3. Comparison of mean tuber yield of hybrids obtained from potato commercial cultivars
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Table 4. Tuber yield and mean tuber yield of the evaluated Oybrlds under normal |rr|g)at|on (100% plant water

requirement) and mild to severe water stress (85 and 65

% plant water requirement
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[EXVgWEN
Yp Ys }}3 ?5 Yp Ys }}3 YS Hybrids
¥a/A YA ¥y/\a Ya/\s ¥a/A v/ AR7ARY YYV/vY S12 (3 Luca x EspritQ)
ArZA Y¥/¥ ¥y/\a Ya/\s ArZAl Argl) AR7ARY YYV/vY S13 (3 Luca x Esprit?)
¥Y/¥ Yo/d ¥y/\a Ya/\s AarAs ¥ /¥ AR7ARY Yv/vY S14 (3 Luca x Esprit?)
¥\/) Yv/s ¥y/\a Ya/\s ¥V/\ YY/s AR7ARY Yv/vY S23 (4Banba x Esprit?)
¥\/) YY/A ¥y/\a Ya/\s ¥V/\ Ya/s AR7ARY Yv/vY S24 (dBanba x AgriaQ)
YA \YNA% ¥y/\a Ya/\s YAQ Y.y AR7ARY Yv/vY S34 (3Esprit x Agria®)
Joy Y. /v ¥y/\a Ya/\s -Jay YY/vV ¥y/Ha YY/vY R12 (?Luca x Espritd)
\rdie \td ¥y/\a Ya/\s Y&V YAIY AR7ARY Yv/vY R13 (QLuca x Espritd)
O /¥ Y\ /Y ¥v/Ha Ya/\s b-/¥ ¥/ ¥y/Ha YY/vY R14(9Luca x Espritd)
Yo/y YEIv ¥y/\a Ya/\s Yo/y Yv/IY ¥y/Ha YY/vY R23 (?Banba x Espritd)
¥./¥ Y\ A7AR Ya/\s ¥./¥ YY/Y ¥v/1a Yv/vy R24 (?Banba x Agriad)
Ya/y Y.y A7AR Ya/\s Ya/y Y/ ¥v/1a Yv/vy R34 (PEsprit x Agriad)
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Table 5. Different stress tolerance indices of hybrids under normal (100% plant water requirement) and mild water
stress (85% plant water requirement).

ssl TOL MP GMP STI Yp Ys by o
Hybrids
-lov Yy ya Yv Iy ¥a/A YV/o S12 (Luca x EspritQ)
YA Ve ¥y ¥y -[as ¥/ \rdl S13 (dLuca x Espritq)
ofeA Y ¥y ¥y <[AA Yy \RIAl S14 (4Luca x Esprit?)
Iy A \n% \n' <IYA AaTA YY/5 S23 (4Banba x Esprit?)
JE Y ¥ ¥ AN AaTA Ya/s S24 (3Banba x AgriaQ)
AV q Yo ¥ ey YAA Yoy S34 (JEsprit x AgriaQ)
-1 vy ¥y ¥y <[AA -Jay YY/V R12 (9Luca x Espritd)
<IYA A Yy Yy <[OA YEIY YAIY R13 (9Luca x Espritd)
- Ivs Ve ¥0 ¥0 AN 0./ AR7A} R14(QLuca x Esprit3)
NG A An \a! -Jo¥ Yo/y YYIY R23 (?Banba x Espritd)
Yy \% v Yv A7 ¥ /¥ Yy R24 (?Banba x Agriad)
DAY 5 \rd \rd - IV¥ Ya/y YY/5 R34 (QEsprit x Agriad)

Ys: Yield Stress; Yp: Yield productivity; SSI: Stress susceptibility Index; TOL: Tolerance; MP: Mean productivity; GMP: Geometric Mean
productivity; STI: Stress Tolerance Index
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Table 6. Different stress tolerance indices of hybrids under normal (100% plant water requirement) and mild water
stress (70% plant water requirement)

ss| TOL MP GMP STI Yp Ys oy ot
Hybrids
IYs Y5 Y Yo I8V FUA YR S12 (3Luca x EspritQ)
HAYN i £y ¥ AN ArZAl Y¥/¥ S13 (dLuca x EspritQ)
Y A L6 ¥q -IAS LATAY Yold S14 (Luca x Esprit?)
-IYY i v ¥ -I5¥ /N Yvis $23 (3Banba x Esprit?)
AN A YV \n' Iv& ¥V YY/A S24 (4Banba x AgriaQ)
-Iv¥ \ ¥ A ¥ YA/A YAV S34 (JEsprit x AgriaQ)
Y Yy £y ¥ NN ov/s Yoy R12 (9 Luca x Espritd)
ALY Ve vy \a) -fay Y&l A\t R13 (?Luca x Espritd)
«I¥0 ‘4 A ¥ -1 o-/¥ VY R14(QLuca x Espritd)
NAYs q A An -jay Yoly Y&IV R23 (?Banba x Espritd)
¥ a v Y5 - vy ¥ /¥ VY R24 (9Banba x Agriad)
15/0 q o ¥ -ISA Yo /¥ Yoy R34 (QEsprit x Agriad)

Ys: Yield Stress; Yp: Yield productivity; SSI: Stress susceptibility Index; TOL: Tolerance; MP: Mean productivity; GMP: Geometric Mean
productivity; STI: Stress Tolerance Index
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Table 7. Correlation between different stress tolerance indices of potato hybrids under normal irrigation conditions
(100% plant water requirement) and severe water deficit stress (85% plant water requirement)
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Table 8. Correlation between different stress tolerance indices of potato hybrids under normal irrigation conditions
(100% plant water requirement) and severe water deficit stress (70% plant water requirement)
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Figure 1. Position of traits and hybrids based on quantitative and qualitative traits obtained from factor analysis
under mild stress conditions (85% plant water requirement)
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Figure 2. Position of traits and hybrids based on quantitative and qualitative traits obtained from factor analysis
under mild stress conditions (v-% plant water requirement)
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Table 9. Factor coefficients between some quantitative and qualitative traits of hybrids obtained from potato
commercial cultivars under mild stress (85% plant water requirement)

Syl olse plke Jole Y Jole Y Jole \ Jele Traits Clao
<IVFA —-/YYA RAARY —+/YOA AN Tuber number per plant «5g; ) i sluss
</avy NAaas +/-a1 —+/ayy -/avy Tuber weight per plant &gy )3 0a& ()34
AN <IVYY LYRARY —+/ayy —+/ayy Tuber yield ous 5,Slos
<IAYY «[<AY <IA-¥ —-\&\ —-\&\ Number of main stems per plant &5, )3 Lol ddls slass
<IYAS AR —+/AY¥ EANAS EANAS main stem diameter Lol 48l ,lad
AT NAard AN <[avy <[avy percentage of tuber dry matter su& Sis o3l
/A¥Y -I¥Y -5 -y -y tuber specific weight saé ogasce (j9
AT NAard AN <[ays <[ays tuber starch percentage s.é dtwlis Lo )
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Table 10. Factor coefficients between some quantitative and qualitative traits of hybrids obtained from potato
commercial cultivars under mild stress (65% plant water requirement)
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Abstract

An experiment was conducted in split plot based on randomized complete block design with
three replicates in the greenhouse of Zar Gostar Arta Agricultural Company for 2 years in order
to determine the tolerance of hybrids from combination of potato cultivars to different
dehydration conditions in Ardebil province. The main factor included three levels of irrigation
(100, 85 and 70% of plant water requirement) and the sub factor included 12 potato cultivars.
The results showed that there was a significant difference between irrigation levels, genotypes
and the interaction of irrigation levels on genotype in terms of tuber yield at 1 and 5%
probability levels. In this study, under normal irrigation conditions, R12 (Luca x Esprit) had the
highest average of tuber yield by (53.6 ton/ha) and S34 (Esprit x Agria) and had the lowest
average of tuber yield by 28.9 ton / ha. S14 (Luca x Esprit) had the highest average of tuber
yield by 40.3 and 35.5 (ton/ha) respectively, in the stress condition of 85 and 70% of usable
water and S34 (Esprit x Agria) had the lowest average of tuber yield by 40.3 and 35.5 (ton/ha)
respectively, under irrigation levels of 85 and 70% of usable water. There was a significant and
positive correlation between tuber yield under normal irrigation condition (100% usable water)
and mild and severe water dehydration stress (85 and 70% usable water) with MP, GMP, TOL
and STI indicator. However, there was a negative and significant correlation between tuber
yield and indicator of sensitivity to stress (SSI) under mild and severe stress conditions (85 and
70% of usable water). There was a positive and significant correlation between SSI index and
TOL at 5% probability level. Factor coefficients in the studied traits for the studied treatments
between quantitative and qualitative traits of hybrids obtained from potato cultivars composition
showed that four factors explained 86.508% of total changes under normal stress conditions
(85% of usable water) and S24 (Banba x Agria) .S14 (Luca x Esprit) .R24 (Banba x Agria)and

S23 (Banba x Esprit) were more valuable than other hybrids in terms of effective traits on yield
factor and structural factor.

Keywords: Decomposing into the elements, Dehydration stress, Potato hybrid, Tolerance
indicators
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