-

\\id Vel 1YY ojlasds [pdd o Jo /215 LS Mol doliiang sy

il b ilia g (5558 ple ol

=5 S ol aoliings, " ‘:wbs)-' dj‘.s.ol '

o0y (6,5 8,1 S gJ*"“ G pud Jood oyl 3a0 Cpmrd
Jusd )| bl 3 ool o i Loyl o g

£ M1 A 3lga oz g "ol oy 395 T 1,305 Lo, ¢ Jlog Ui mese

Oyl iz o ¢ ool ST oSl iy Soly «bls el 5 csly; 09,5 (bl Mol (658> (goomatily =)
Oyl iz p oMol 31 oy cdis o S lg «bls Mol 5 sl 09,5 Hluiils —Y
(baradaran@yah00.comk : Jgguse 0w o5)
Oyl edady) «g5ygliS a9 ijeel cliuion lojlu k) ‘_).ﬁs)\ Oliwl (grub mlio 5 (65)5LiS (hj90l 5 Oliios 35 50 o £l g (o5 Olhios iy Hluish Y
Ol iz o e oMol 131 o8l iy sy (LS Mol g sl 09,8 jluaiils —F
WAVNYY 1ol ol WAL/ sl s o
VOA B VP raio

LXVCES
dard ) sl 3 (ol o5 cilies byl b a1 (oo (5,15 B (W I Jols (slasy b Jood (w0 (oS jsliie &
ol ol jgiS18.cd 5 ool 1,55 aw 43 9 (Solal ol S5l zub sl p Oy Col O jg0 a1 Sl 93 3 (oo
QLS gl 23,5 )21 391 (duojomw Copmo VY Jolid (o83 j9i518 g (olS o jLi w0 )d Vo 9 A0 Vo e) (gl g
Tohw )3 §l3 e ST sl 3,Shos a5 51 caisif 33 okl Tobw e 51 g cudgi (syll Zobaw SIS 51 457 s
SUSB 53 o5 OF/T (ke b o 5,Ses (2 WL Jlo b 55kl Jaalpad )3 (o2 ol 3 (Cuild D929 Mo)3 0 9 ) Jlelis
S34 (SEsprit x AgriaQ) & bgipe LS 15 (F YA (05ke b oag 3,5as (p 508 g 392 R12 (PLuca x Espritd) 4 bgspo
S 43 o5 1'0/0 o £ /Y 5o nSiloe U casi 5 s 03liisl B8 O duoy3 Vo 9 AO i3 Loyl o 3 0 3,Shos syt -390
b w7 ag oaliiw] B O oo pd Ve 9 AG (5 bl Zobaw bagl i 45 o€ 3,S0es (y yieS 9 S14 (SLuca x Esprit?) & bgs we
Jboy gkl Tty 13 00 3,50os (y15u0 (w399 S34 (FEsprit x Agria®) 43 bgspo ;LSR 13 oF YAV g Vo/o¥ gla il
9 MP, GMP, TOL Ladli b (ooliw! JsB OF duoyd ¥o 9 AO) Wi g mudle oS i g (o5l B O o yd Yoo
Ol aaoyd Vo g A0) il g padlo (WS Jayl ol pd 03 5,500 (im0 Cpy Al el Cowids (5,15 0 g Cadlo (Simmod STI
TOL g SSI (adli cp Jolio 3 Cuild 3929 )15 oo gl 9 (fio (sSuimumod (SSI) (Wi 4 Comwlwes sl b (oolii! JuB
3590 S lon (6150 axdllas 390 Slho ;3 L ele Culps 93,5 sadlin duoyd 0 Jloisl mdaw 43 )5 Jxo g Cadlo (Shwod
A0) Jloys (5 byl y3 &5 315 LS (e i (5,15 oyl (W 51 Jols sy pud (S 9 (o8 Ol (0 (o) 2
$24 (3Banba x gy s g Jidged Cymd 1y ClpdS JS 51 w03 AT/0 0 A £g0m0 3 Jole Hloa (oaliiw! Jol8 Of wo s
# Pee Olio Jole a5 Jol Jole ,hs 51523 (§Banba x Esprit?) s R24 (?Banba x Agriad) S14 (JLuca x Esprit?) Agria?)
Ol 203 Vo) pid G5 Bl pud )3 (el il (6 pialnt (951 SR (S b &1 Connnd (55 L8 L Jols 090 9 3, Shos
R24 (Banba x S13 (QLucax Espritd) glas sud cidged cywd 1y Colpmdd JS duoyd AV/E0 Jole )l o5 (ooliiw! JoG
CL& pd ) o (5 UL Jole 093 9 3,SUas 1 g0 Olao Jole a5 Jof Jole 4L 51 S23 (Banba x Esprit?) g Agriad)

ARSI (6l 9] SN

(0 s )y ¢ Jo2T Syt Ll (eSS W ale 4 4 525 1 sulS slanjly

[ Downloaded from jcb.sanru.ac.ir on 2025-11-16 ]

[ DOI: 10.52547/jch.13.37.146 |

(op> SyeiS &S dmd o L YV e 0 e juw
Vo9 Ogekeo YO cyabe 85 29 b i ) g g 2im
g M b 1) e My ol e o Osle
O > 5 ek YA Mg L lpl oMl (prex
ggoxe » VOF Jlo )3 ggemme 3 )l )13 e VY
u.‘o P ol 045 ..\.Jy uLQ} PRIPS YV STEVeRIRN] U}on YAD
ol reje g 4Vl bwgle A3y HeSie sla Lo
]a.wy 0l il )Lc‘ u»l.wl 2 ] 0dg Joyd \Vig
T s o ke W 095 b o )9S il (lojls
Ogekee Y Ll Ssl 5 Ggeben YV L s 05 (igekee
Voo b gl cy oades VA L K50l odzie YL oo
NA b pliwa) 5 Ogeken AF b SMS (5 (ogelee
o Oodue FIO L A <5 gdee FIA L Al yd g ygudio
Olrl s &5 Qoo DY L Ll 55 (e B L o9y
Mg e B ol slads) <85 @ o5 Ogeken O L

dodlo
Jgaze S (Solanum tuberosum L.)  jojcum

polyw 3 0ad Mg Joame (pe)oz g 039 0yglaie dix
{(Triticum Beautivum) pu8 Jlos & & cuwl ke
Cuenl gl (Oryza sativa) gy o (Z€Q mays) <)
31y ol ol 3 (2lie Cutel (audi (gl Sl
93y X1 glogS uejouw sLive .(Duan et al., 2019)
2 s 2 )b odgl g 009 e Gyl ) s
eblwl die sl ond ol L3 Jle Aees
oyl 4 bl 1 s g 03,5 Lol o)l 1) (mjicams
soss (F) cul wsl Jusl Wl g Ll o Jlas
5 o3 Vb Shawe S Gl 5 o5 a2 rejou
o ol e o) plie gl (riren
s AB Glaysling ohg bagmelng jl (2 JB polis
Sk Wy 89, F) B VL ol ()] g win C


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

[ Downloaded from jcb.sanru.ac.ir on 2025-11-16 ]

[ DOI: 10.52547/jch.13.37.146 |

VYWY

P Fy 5y i bld oYL 0 Sles bacyigs) aS ol
oadls o L (VY) Gyl oS 2 Slas (15 o bl s
@ bows) il Cowles p <Y gonl paliMP
ol cel jasls pl 4l g Gl oyl (55 bals
WS dlgs GRS g g 5 lulpd g0 g 50 3)Sles
clcwyi oslols ly (SSI) L5 4 Cowlus a3ls
S 0,Slee bl a8 ol osd Sl il 4 wles
OEZen g GRS e g (A baome 93 2 s
GliS W laze 90 opl 0 bcwisl) den 0,Sles 1Sko
p YO YL polie o Jeoo jaslds aile 5 Cowl ol
Gsope ok (V) 2)b iS4 o) Cawles
MP L duglio ;3 &S caul (6,503 asls (GMP) i
S bl 10 C A 095 (gluliz sl b Ol
9 YS Cglate jluwy yolde 4y (65508 Comlus adls oyl
oS & Jeoo jasls leie b (6,500 edls o)lYp
ool 4 B asls cpl &8 w5 @l b ol » (ST
9 OB Ogh bulyd > Vb o Sles cud )b b slaciy
polie (V) cwl i balpd o YL 0 Sles uisnen
YL Jeow Siblas (GMP) 4 (STI) sbajasls sV
Cunl w2l (a3 ld oy cwbo ol (i 4 ey
L) 2l 50 09,5 aw 1A 09,5 aois 4 B A
slcwss olels 4 B SSI 4 TOL (sl asls
(03) s ls cpl 51(VY) Ay (5 bylys 3 Jgaop
ool sojons P8 S 8 4 Jo e oSl
4 Cowlus 23ls oolitwl b bewgs (obj)l -ledged
ol il eolasel b 0 cylie 4y S o (gadiind Sl
@ @y ook |y polie 5 elus (lacig] Olgie Sl
o8l )9]a.~c a4 e pasudie Wl 0 Sles iy
e 2D (Jse ol Cungliie slagy 2ty sl
Oygo ) (ewobol Bua b fole 4500 )0 (YY) 35l oYL
2 byt Sl gile ple uib)lgss ki) ol oSl
o Jole a5 Cusl odalie JB 2 B3l eSS i ol
35 psle S e o ndele 45 g ol
pole > Uhoy il o)l il edged by Syl
& dawed Slas 1oL ol ials Jels (gj)0lis
bysie o (Suwed 4y (B) b ole wf Slass
ool peplie CELS (YYA) 5 Slas (glinl 591y YY)
o bole a0 5l adl o (VF) opxio din (glaosld
ool 2 Wl sog)S g Clio (g 29290 Lallyy (ololid
S 08 (5lE (YA) ol oss edlatel laslgy oy
(900 ke «6rg0e (odin eSSl Sy adls
Copd b & asls WS Jeod g i Jess
Wdgy baso 93y 0 3 Sloe b gyl pimo jlun (Siuson
LY JA?DA Plé) L;:L.:L.w JLl u.wL.o L;Lmu»l.w ]9& LY)
Lv o IR uﬁ)m (S0 ) ) ul .59.»45 Ja.;l).w
Pb)] cu)’bdb )‘b’u f‘"""")" 9 L;Lo‘ dl-b‘\-d}" 4.;).’>u fD\.’>:.;|
badlas ol ) powle pB)l plgis 4 )les) 5 (el

e ol VY ojlad [odjpw Jlo /2l (S Mol ackiiagy

L A RS R P
58loe liee g 039y (o WWHASD liwl Cpl 0 deejuw
S I B e e
oo Ll GblS (Sx5 S Jdb o (V) cul
I8 Ko 5 0855 pu8 lagiss o | ciliie SISt
05950 -(Y4) 3,35 oyl Lol iy g Ay p oS 65 0
Sbsjl oaS dgaze Jelge (pymte I S ol o5
Q@K9Mb@&ww9&w@]y)me
b i ple il qilye 4 (s i Jl )5 A,
Lo y25 5l J3l ol o yme 53 (5855118 5 csl (ame
Ol 31 YA) 398000 Jpame cutsS 5 (e g5 @ pxie
O sl (lodomy Jlow o (SiS 4 oo &S o>
38des Jhae Sl odlatul b (Sutd 4 Jood (ISl cua
who Jolse don aib 5 Slas dn S ad o pll aib
s Lol )l 3 1) (Sid a4 Jood dgu0 b baspe
ol 53 sl Slofog Gl Pl Bam laes 3590 )3 (655
JlEe Sl e Sa g (S5 g8 o YU bL)
ol gped p il w35l g )
g 0 (6105 b > Slos | ooldiwl b (gouaie slo sl
@ Cuoglia gy o0 )5 4 (Suid & Joob (b)) sobate &
2l & i) Sy o Sles S lulp g (Sis
Wdg (Relbe G5 Lulyd cod (Sen & glacy)
ololy Bowiel (Sis 4 Comlus gl oo odoxi
O bulyd 3 I 3j9e gl Sles lie WS
OB 4 Joos (2l sl el (VD) 3580 (s S o)l
8 oolatwl dyge g o dlpidn (YY) laws (gdixio
Lo )lgo ol 5| sy 6B 5 s bl a5 clas 8
YOAY) BlaB,S S5 (g 5 48 2,90 53b5 pelne
2 Less o 3Slas adlox jl g ilitie Slio (o)
£api i K, Olye & piBps g (S A5 s
bowy) Cbal 5 (Sis @ Jood ald calis lp
Solelyy (V) el Sis glalasme oMol oy
O G b O b (e Lalid 4 gy ST
35 xndid 09)5 Yoz 1) Wl Gy 45725 )18
buco 93 ) (253 38kes &S oo A 095 :(V))
bid & olacss) B oog)S Wy A e g A5
C oS el (5 ggh hae 3 (pgp 3Sles
09,5 9 Wy S haee 3 (953 3 Skes & lacuy)
W5l Lo 93 y2 )3 (k3 Shes &S olaces; D
A5 sl Bl Jlae cpSicaslie (V) 556,58 5L 5l
sbogS plo SIA 09,5 paseds 4 B & cwl ()lne
ol o,Slee 4l Hlals Ol oy sl Ko
50 ;0 oS 5 Sas o yad L (pl ccanl o dlpguing (Jglate
oo el Ky e 2 3 1) GBS g 9 U5 Laee
5 (Y8) i Ll )3 3,8kee (pm MB] p90 4 (T)
oSka T(MPI) 355 (ke (2305 5 (YD) i (g
Soabl 4 piY (¥r) Conl sl (Byxe YS 5 YP Hlade oo
sebar Joog Sbles Jood (a3l Sl polie cul
ol Joog (asls 4y bl bl sl 5 & iy

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
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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
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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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