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1- Tolerance Index
4- Geometric Mean Productivity

2- Mean Productivity Index
5- Stress tolerance index

3- Stress Susceptibility Index
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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

oslizl B Ol s> V-

oslizwl BB Ol oy AD

[LXVPWEN
Yp Ys }}3 ?5 Yp Ys }}3 YS Hybrids
¥a/A YA ¥y/\a Ya/\s ¥a/A v/ AA7ARY YYV/vY S12 (3 Luca x EspritQ)
ArZA Y¥/¥ ¥y/\a Ya/\s ArZA Argl) AA7ARY YYV/vY S13 (3 Luca x Esprit?)
¥Y/¥ Yo/d ¥y/\a Ya/\s AarAs ¥ /¥ AR7ARY YYV/vY S14 (3 Luca x Esprit?)
¥\/) 874 ¥y/\a Ya/\s ¥V/\ YY/s AR7ARY YYV/vY S23 (4Banba x Esprit?)
¥\/) YY/A ¥y/\a Ya/\s ¥V/\ Ya/s AR7ARY YYV/vY S24 (dBanba x AgriaQ)
YA \YNA% ¥y/\a Ya/\s YAQ Y.y AR7ARY YYV/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 \rZAs YAIY AR7ARY YYV/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 ¥./¥ Y/Y ¥v/1a Yy/vy R24 (?Banba x Agriad)
Ya/y Y.y A7AR Ya/\s Ya/y Y/ ¥v/1a Yy/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
NG Yy ya Yv Iy ¥a/A YV/o S12 (& Luca x EspritQ)
YA Ve ¥y ¥y -[as ¥/ \rdl S13 (dLuca x Espritq)
oJeA Y ¥y Al <[AA Yy \RIAl S14 (4Luca x Esprit?)
Iy A \n% \n' <IYA AT Yy S23 (4Banba x Esprit?)
JeE Y ¥ ¥ AN AaTA Ya/s S24 (3Banba x AgriaQ)
AV q Yo ¥ Iy YAR Yoy S34 (JEsprit x AgriaQ)
-1 vy ¥y Al <[AA -Jay Y/ R12 (9Luca x Espritd)
<IYA A Yy Yy <[OA Y&y 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)
AT 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)

ssl TOL MP GMP STI Yp Ys oy ot
Hybrids
IYs Y5 Y Yo I8V FAUA YR S12 (3Luca x EspritQ)
HAYN i £y ¥ AN ArZAl Y¥/¥ S13 (dLuca x EspritQ)
Y A L6 ¥q -IAS LATAY Yo/d S14 (Luca x Esprit?)
-IYY i v ¥ -I5¥ /N Yvis $23 (3Banba x Esprit?)
AN A YV \n' Iv& ¥/ YY/A S24 ({Banba x AgriaQ)
-Iv¥ \ ¥ Yy /¥ YA/A YAV S34 (JEsprit x AgriaQ)
Y Yy £y ¥ NN ov/s Yoy R12 (9 Luca x Espritd)
ALY Ve vy \a) -fay YEIY i R13 (?Luca x Espritd)
/Y0 ‘4 A ¥ AN o-/f 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 ) ¥ -ISA ya /¥ 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)

GMP MP TOL Ssl Yp Ys
\ Ys
\ NS Yp
) J£EA — /YA ssl
\ NAN i NIN7N —-/yov TOL
\ AYNS RYRN AR SO MP
) RAS -1-a oleA I /NS GMP
RAR il «[AA** NRYNS o[YA JIADYHE LAY STI
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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)

GMP MP TOL Sl Yp Ys
) Ys
\ olaey Yp
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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 olsee plke Jole Y Jole Y Jole \ Jele Traits Clao
<IYFA —+/YYA RAALRY —+/YOA AN Tuber number per plant «5g; 3 i sluss
/avy NAaas +/-a —+/ayY -[avy Tuber weight per plant &g ,> 0aé ()34
AN <IV¥Y 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¥ —-/yVYY —-/yVYY main stem diameter Lol 48l ,lad
AT Niard AN <[avy <[avy percentage of tuber dry matter su& i o3l
/A¥) -I¥Y -/-5¥ -y -y tuber specific weight saé ogasce (j9
AT NAard AN <[ays <[ays tuber starch percentage s.é dtwlis Loy
RN\i4 ERARSY EARI RNt RNt Plant height &g, ¢l
<IVYY —+/AYQ DIRAR EAR EAR Number of days to tuber _,ljoae b g, slaws
VAVE VY ¥/¥aA ¥/¥aA eigenvalues o35 sl
ANVALSY VFA0 AAZANA ¥F/Ava Variance (percent) (s.z)3) (usb)lg
Alo+A £VAvE AAZANA AAZANAN Experimental variance (percent) (as)3) (o255 (wib)lg
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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)

Sl oo oyl Jole Y Jole Y ole \ ele Traits Slaw
<IV¥F ofee <Ivay —/Y¥Y [ ¥F Tuber number per plant &5g; 5> o4& dlass
-[avy ARaY <Y =+/-2) =/ Tuber weight per plant 459, ;> o4& 59
ANy ALY <Y —+/+a) —-/a\0 Tuber yield oa& > Slos
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<IYaA RAYS —+/+YA ~[AY¥ —-/+\Y main stem diameter Lol 48l a8
BANE AL —-/¥Y\ —\&Y DAAR percentage of tuber dry matter o1& Sid o3lo
/20 -IEYY <N¥Y —\FY -Ivy tuber specific weight ous gzt (59
<[AVA <IYFA <IYYY —\%\ <[A¥Q tuber starch percentage oué dtwlis o)
<[A¥Q <[ —/vY —]5 o[-¥0 Plant height &g, gl
<[AMA ERAAAS —</av¥ —/+2) /ey Number of days to tuber _,ljoas b 54, slas
\ISOA \Vzd VIYAY Y/5¥Y eigenvalues o35 yslie
\FI0A \FIBAY WIAYD ALZAN RN Variance (percent) (s.o)) sl )lg
AV/¥o VeIAY of/vY ALZAN RN Experimental variance (percent) (uo,d) o0 (wib)lg
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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



