e
T

Y
UL:U"( y

c_s"f)_) Pyle 5 Ulaganoé@.ﬁﬁj
Fnvironmental Stresses in Crop Sciences
17AA sla (Jol oolods (a3 3190 >
00-Y¢
http://dx.doi.org/10.22077/escs.2018.1239.1251

Sloolawl b Sugby Lalite tulph Coxi Qb pus SBCW S SN ES (23!

SobT ggio 29

2L s
Sopks oRadls (s5,0laS pole iz JLolinl

AV 10y g AF)Ye [+ 1l po g b

oS

9 S g9 adllas Cur Cowl oz gl 35 LS Oladgi ol Jolo o et (Sobis (15 o oSS o
Sl 7 yb B 5o Siulo)l (3l i (Galisio clagnY 3 oyl Joli) cuigij 1V 5o ails 3 ,Khos by caliso clio o bLS
95 0 gal 48 y30 30 IWAR-Re oly3 Jlu 30 030 byl 5 (Sis (S pae byl 90 oo S0 aw b (Bolai Jols
P pzy Sy Job i Job aliuws y0 ails slusi @ils 8 ySlos Sl inlojl ol 30 .38 )5 [z sbTawl Hgiely olKisls
(b5 (3l 0) & g1 (Ko oo S0y (a8 yaws ) ol o olwe (S ol o S Aigr gL, AiId W 39 e S
O (0l0) (Jagby bulpd oy 50 1) 5yl a0 3 YU g9 00l (bl 328 gulid wiand (5 S o0jluil o 2 S0 Cobuno
O 45 391 (1) SRl 3 (Somnod 49525 @S 010 LAS I S Wl 35T gl 1) G 985 ST oS p0 uilhsly a5 S ol
O pas bylpd 0 Sy asd yjowws )l T ol 5 4ild 0,5hes (r g 0 Ll 10 (Slhawl) Sy (Ko o w0 yd 3 4ild 3 ;Slos
Lyl 99 50 50 1) anlland y90 (soceisi gladias &5 gl 90,5 sualine (P<0.05) ()l pxe § oo (Simod (Slis
pow 9 Jol abod o (Sugb) bulpd 90 b )0 (Sukis aliold oyl 4S5 9k 310 1,8 Lglie g 1520 09,5 A 5o (Shase
azgi 1y 097 en £ JITVFE 9 UVY ol o lulpd g (S A pue lylpd )3 Lol glaadlge 4 jo .3 5 sualive
FYaB) IV g GLSE 55 o 5ok FATA) A (GLSD 1 p,SolsS FYA) ¥ (lbeaipi cails o, Shos (yufilos duns o d g3 by a0 g
W g GUSD 50 0,55l YFF) 1 (LS 30 p,5ols VIFY) IV slacais) g Kb (i pae Lulpd 50 (LSS 5o p,Fols
30,5 adgi 1y ails 0 ySlae oy 3 e o280 Ll 3 0 (HLS 50 0,5 9lS YYAY)

(Simod O Slos ( S (glaligs a jxi (M gL i sulS sloo iy

2 SES 4 e g Jpame pn Slacaie) (B s
il 50) a5 Zl 5o sl Sal) alexjl ol 5 Y gae
Iy oduay oyl )»-‘b Ny oo (218 Cu e by s, Ko b
(Aghaee-Sarbarzeh et al., 2008) wil.,» Jsla> 4
A o Shes b o)) Jya> Cqx (SeE) £95 975
S 9 Sy GBS A i Jood 5 i CokeS
Mohammadi, ) <l (5,5, Sl Gl SeNal g
S99 53 5 (Sadslsh se e o)) Slas leslanal (2013
slbe (pally Bl e (Bopleile sl p Kl oo

doddo
Jsame eo)lezr olsiear paS Mk YIY Jlo oo
@hé (lolosle gio g ab bl (o ) mae (55)9laS
Sgbiss Dgme (655 odes IVgame alexl
et akex;l Sias (Nessabian et al.,, 2016)
s olnl o ool DYsame ige otz ol
Jele it Aozl sl oz bl adl o pizan
i i elhy plalS o Slas g ab; saiiSagane
Lo ,0 j,0lias soll oo, P B Fe Jale ol el
oJss (Maeeinian et al., 2014) sas o 13 56 cos

m_kakaei@pnu.ac.ir : s xSl o . o515 soge 15550l 005 K5



WA oy VY als el psle 5o laee sla i

bs

creiets |y ol el obF 5 08, cmsiun |y i il
s ol @l g ails o ,Slee b b o (S oledbl.ans
Sre b L el glasky a5 usb, i
Syt paS laaly b3S ln ol Glagasla
o S,k 5l (Evans and Fischer., 1999) wisy o
Dol b sl 8 ol (o 5 oy Sho Ky St
Sis gble o oSles L Aol 4 ekiias pf
e aelipy szl ol Kooy 5l (S p oSy
o fulpd Cov mudbe)) (b))l s lulyd cod puss
5 Vb s pdily gop B a4 gl ) (Sas A8 pae
bix Cur Yo o Sles oy b placadyl (Byre
Hassanpour ) ailesges slgiian Sis & pglie sla J1
Firozi) .|,Ke2 ¢ 559,25 .(Lescokelaye et al., 2015
S8 b (Sas s byl 0 1) p0sS 68,1 (et al., 2009
anllas Lol sloadlie 4 4520 alozjl 55l (slagds,
hol sloadlye 4y 4y 25 5l Lol M6l SeS L 5 wisged
Ohea 5 (Jase oS SIS ) ey aalys
A5l b pasS ad i el (Abdole et al., 2016)
adlas oS 5 5 srwg gl Cusgame i
Frogid ey Gl Sl mls a5 WS 5l pl 5 woged
039 Syt wlie Cudguze Lulyh 5o 655 Yol
Kolaheyan) .,Kea 5 oljsles  oLads .ol
Lyls o pass b)) aslllas o (Hamadanizad, 2015
g5 a5 wdgai Sl Jab 1 (Sis 15 pas g 15
A onalie ol); Dl sl Glacadss Jlee (2L

Sas bl ;o puiS CiS ) whaw Sl 4 4295 L
peie g e BB mh (moo Lalyd) Sidaes g
oS pl o Sles Sis al @ols Iy g cu
Slio adlas bons wiloo 2ol Tuas S0l
ol e ogthe o Gllid Cuxr (Si b by
4 Jotie slacaisiy olulid 5 6, 80L,2 Baa b tagh
ol s (ogat ool o Sl 6558 S
035 L2l g 65540l

L 09 9 dlge

2L 050

bolg) (cwyp g (SIS g9 adllae Cu (i (pl yo
g5 VY ails o).i].o.s: P Gcl))‘ 4o 9 e Olas O
I8 byl 950 (b pasS (alizee sl g o) Jol)

2 Sauner ay Loles 5 gl s 5 (B oz
(Arminian et al., 2011) ool aesgw G,8 Jb
6ol Jelse /H.,L‘ Cod aS Sl Gloauzry Cho o Sles
Ol Erddly oog omb cle o yﬁ*’-’“’ 9 o)l )8
lp 1y S S5 Gl 3 Sles sl i S
28,5 ool gins yé Sl 5l ol 20 8 Shee 2|
P s e Slgise bl langy (F l esliad L
a0 ,Slas Jlade o 1y o Sloe onimo LS gliz! 51 SO
sl slaysg, (Ghanbari et al., 2017) 51 cowso
Gtk alozl a5 o ls Soms (S5 £5 5500 Cu
Jlaglyieds o5 Coul opitoniz (5 kel slaghy, dag)]
3 Sdvo iz SleMbl 5l plejea jobar sladis a0
Goiog,S alols Lulul 1 ol g o3ges ssliiul ol 3l 4lS
a5 sla b, 5l .(Abolgasemi et al., 2015) wle o
Gl sl Ko g (ol laadlie 4 a5 (slaisgs
Ol elai puiS (S35 £53 (2l Saz otz
5 oyme cwsb «(Arminian et al., 2011) |, Ken o
&9l,»; 5 o)l (Tousi Mojarad et al., 2004) . |Soa
oSea 5 75500 «(Arshad and Zahravi, 2013)
oL g sae=e (Babayasarch et al., 2012)
€55 Ll 00l oolazwl (Mohamadi et al., 2013)
o 56 oa JolSS 51 a8 Conl (o034 (slie S
&S Jyol sl (Soislsm sloplls )k mee 121 5l
Cagb) byl cod o Sles Al 6l plalS Lol o
b S plla )3 (g Sl GLass 09,00 IS0 gucs
S 4 Saglie Rl )3 (42 P S o 51 Slao
YazdiSamadi and) ol 3 axgo,ee %yl
(Abedishani, 2003
a5 S oo bl paiT ohea e solaidl Coenl
GalS 205 yp 5588 50 ol Wy A gl
Sl i, b plo by, SeS L e gl il ol
b 3blis cul o olS canlis 0505 5 055 B pao o5 o]
Blas ey gl olS Aol 1 sl 00y axlge Cydgasms
A 4 5900 e sla i ) 3L slapl; il
(Naghavi et al., 2016 , Heyne, 1987) o,
LS 0, a5 el prie w5l ganly pasS ails o Slae
wpd oo 3 8l Cou gal 090 Jsb i 55
> 59l sla s (Rahimi Chegeni et al., 2017)
0 ,Slos Wilgn a5 0uyo 5 plxil Jowlie loJon drwgs



ov S Shsby Al bulph cou (U pasS slacse) s pdiesd (2b))) 25

(YST) 28 Sl 3 (YD) (6 ledl oyl 5 s 5 o
GRS pae g a5 Ll 9 50 ails 3 Slee (5 F0lul (6
0 g yS e ) Foeseme (6 )LS s g0 (S
wd S 5 )0 4l laieay O o gl gl I e
g Cbloy A3l oy 5o il e S Colus g ul
Jiie sl 5 CEF 3 Ly sloans JSIs
Cawd s il 0 Slae 5 5l ails 0,8 las 5l ey 50 8
e

o2y S 9 Job (PHe) aigr glas,l (KW) &ils wo 3
O3 deiw GadgS Job ((FW) o2y S (25 9 (FL)
ot {(NSPS) s 5 ails sl g (PL) ol y sl
20,5 (g yeSoslail o lailinl gla gy alewgay Slao
e sliiad SPAD olKiasd s 8 7 5K o 4250
e 5 ol5as 51 osliial b oSy Jbg)lS fzen
sl o 53 s ((nl5 sWsiwe) SPAD-502 o

—

@489 hlol loy yo oS 5l xS0 las 5 LS
(ol Sloe il g 03ges QLU S A Lawgie jobay
Yeater et al., ) ai 00; peds Sy Ldg,lS ol
(2004
olpiy abal,y sl eolatwl b :(AFL) p2 y Sy coline
SrSell o> S c-lue (Rawson et al., 1988)
OIS e 5 Supn She ol gSelal sl ags)F
abg o ol o (250 5 b (6503l 5l g 5 L5l
238 et (V) Jgo 5l

p2n Sy Eobes= 02 n Job x p2p (e x /YO
[v]
S o3lal jghateds (RWL) axd ycaws I (o ST (3l 30
Al po 50 1S5 o 30 55 e 5l iendl i Ol e
e ol ol sloty 505 S, msaliins Sy
oo gadas 4z 50 VO sloo jo el miy Do 4 Wbaiges
o9 B oo eols 13 (oisle;l lae sleo io5h\>)
O09) Cews 4y gl aslol oyl cews 4 bl (So ek
Soe 4y ugadi a2 0 VY oo jo badiged Sis 59
g Ao o] i 59 08,5 13 gl o cels TA

«et al., 2004

Yeater ) o acwlre (V) Jgo 8 bawg O Lol o5

2- Yield Stress

GHFL VY B Y o leds 5l lacaigs Cagus gly and )3

L)l 990 puiS Sdcaigi] 0yl pb ) Jgur
Table 1. Name/ Pedigree of the wheat genotypes under
studied

g ool oyl | ol
No. of Genotype Genotype
1 Check
2 DN-11
3 Fit/90 Zhong87
4 Reh/hare//2
5 Seri/Avd/3/Rsh
6 Sara/Thb//Vee
7 Cno79
8 Otus 2/Bav92
9 Alvd//Aldan
10 Pbw343*2/Chapio
11 Pbw343*2/Kvkvna
12 Mhdv/Soissons
13 Pbw343*2/Kvkvna 2
14 Alvd//Nanjing 8343
15 Marvdasht
16 Sardari
17 Samsung
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Table 2. Summarizes the measured traits in wheat genotypes under study

@3, Trait of study axdllaod ygo0 Cuiuo Golais! cadle
No. Abbreviation
1 Yield Stress w20 a0 als o Shee YS
2 Yield Potential Seis s pae Ll s ails o Slee YP
3 Number of Seed Per Spike als ) alls slows NSPS
4 Spike Length alow Jsb SL
5 Flag Leaf Length oz SpJsb FL
6 Flag Leaf Width PO e WL
7 100 Kernel Weight als ds 9 KW
8 Stem Height oz Spbadsh 5l elis)l PHel
Plant Height a5g JS elis)l PHe2
9 Relative Water Content S ol s S5m0 RWC
10  Relative Water Loss a8, o oond (e RWL
11  (SPAD) (oll C81,3) 5 (K o Sy SPAD
12  AvreaFlag Leaf o2 Sy ool AFL

Slas o baylpd 50 050,55 ol ) (ghlosine 1 5
clua! o das Job s w39 wils o Slos
ko s P<0.01) wogs Yo sixe duo jo G Jlotir| mhans yo
oz 5o @l Gl sl Olgi e a5 ta0g o ge é Olas
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Slao (Slao ool (il jly 4525 Jgaz) ¥ Jgoz olsl
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Table 3. Analysis of variance of studied traits in wheat genotypes

Mean of square of traits Glaw (MS) wla yo (aileo
09 aboww Job
2 ails 3, Shas s s o338 Sy ol wg JS gl
Ol i @b (50051 Seed yield 100 kernel weight Spike length Plant height
Source of df '”‘ o '”‘ o '”‘ o "M
variation S w2 s PR S 0 Sins o9
3
Block 2 4188308™ 20275006 0017™ 0032™ 5311" 0037™ 45139™ 119.24"
TFPI 16 106721885 458499.183°  0.531* 0595%* 1029 2250  120.253° 177.88"
Genotype
> 32 80395.10 48917.019 0.230 0.106 0.973 0.782 58.584  145.534
Error
(1) S pedd oy 10.73 12.01 16.92 12.32 11.73 10.33 9.10 1453
CV (%)
Table 3. Continued aldl.Y Joguo
Mean of square of traits Wlae (MS) @l yo (paileo
PSR o e bt fe c G- .. &, _
T a2 Sl adeb )l el S g (59 e 0y S ol 2R Srdsb
e ). Stem height SPAD Avrea flag leaf Flag leaf Length
Source of df 'M‘ o 'M‘ o= 'M; o= 'M;
variation S ) St pen St o0 RN oo
J #*
Block S 25.942 " 102,066 64613 2977 0607 180"  1471" 50649
u;v-vg-v} ns ns ns ns ns o ns o
16 31.823 74.493 21.581 23.3 6.411 5.35 2389 5.4507
Genotype
B> a5 38.091 79.138 22466  15.628 2.41 1.226 4.390 0.97
Error
(1) A pedd oy 11.41 15.40 10.03 8.56 13.45 10.20 16.48 8.09
CV (%)
Table 3. Continued aldl.Y Jguo
Mean of square of traits Wlao (MS) @l yo (paileo
- Al 53 ails ol Sy axd yeaws 3l OF ol jmo
P é .
o - PRSP PE Number of Seed Relative Water Relative Water
Ol i @il (533 Flag leaf Width Per Spike Content Loss
Source of df 'M‘ o 'M‘ o= 'M‘ o= 'M‘
variation ST ) St pen s o0 RN oo
J #*
* 0.014 " 001" 4784 688"  0003" 88481" 00005" 264"
Block
TEE 16 0.019 0.035™ 174.830" 291.948" 0016 " 164311 0.002" 113.922"
Genotype
e Sl 0.020 0.013 5.742 4.194 0.0009  68.739 0.003 2.391
rror

CVE:)/))”"“’" “re 1213% 10.12% 6.34%  542%  648% 17.76%  32/82%  6.57%
0
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N VCT PRTSIRT SAPFCSESNSIIEA DU TN ¢
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Table 4. Combined variance analysis of traits under non-drought stress conditions and drought stress in wheat geno-

types
Mean of square Olay po (5uileo
axp b adsb 1 ¢!
et g gON51 il 0 Shae i Job oz Sy g J5 el
Source of Variance df Seed Yield Spike Length Stem Height Plant Height
(AS)LH.T Hlowd) fauzxo s ns ns %
. L 1 16458460.44™ 0.58732941 30.111533 342.1370206
Environment (Irrigation treatment)
oLl 4 31079.04 0.78408725 82.191961 64.0036382
Error
S8 16  806775.05” 254793444 235372006 50.7267581"
Genotype
Geigiy x buxo s ns ns ns
. 16 718942.99 0.74087316 62.767019 55.5891331
Environment X Genotype
Yolsdl 64 6465606 08774404 102.05877 58.614751
Error 2
N (R Sl 11.34 11.04 12.08 13.68
Coefficient of variation (CV, %)
Table 4. Continued wolol .f Jgus
Mean of square Olay po (Kileo
s (Sippwaoy  Sycoles
i g (0131 Sy o2 pzn S pdsb p2n Sy e
Source of Variance df (SPAD) Area Flag Leaf  Flag Leaf Length  Flag Leaf Width
Lol ylow) bxo . n *
. (oslal Jlosf) Bee 4 95 5083204 ™ 11 8865022° 0.255" 0.07468235
Environment (Irrigation treatment)
oLl 4 33.79495 ™ 1.2023039 4.89951 0.01251078
Error
w9¥5 16 216275232 4.4317977" 3.28733™ 0.03498848
Genotype
G gis x asxo -
. i 16 23.2526482™ 73392859 5.052177 ™ 0.01921152 ™
Environment X Genotype
Y olail
: 64 19.047119 1.8185664 4.8758 0.01639724
Error 2
(1) @l s’ g & 9.34 12.04 17.44 11.21

Coefficient of variation (CV, %)




7 S Shsby Al bulph cou (U pasS slacse) s pdiesd (2b))) 25

Table 4. Continued

wlolf Jous

Mean of square Oles po (yuKileo
39 &l olaxy O o (3] 0
= s IO o T s lyime 438y
d @ 61 Number of Kernel ).+ Relative Water  Relative Water
Source of Variance df  Seed per Spike Weight Content Loss
(6] slowd) bnzmo
Environment (Irrigation treat. 1  0.009804™  0.83504859°  54461.48908"  13006.46629"
ment)
oli!
=y 5.8333 0.02475958 4424174 1.32331
Error
Y5 16 380.6020™  0.60541944™ 81.49651™ 56.90415™
Genotype
_ weFix e g6 771764 052088557 82.83126™ 57.02014™
Environment X Genotype
Y olaisl
= 64 4.968 0.16831919 34.37015 1.19760
Error 2
(1) @yl o 5.9 14.95 24.85 9.22

Coefficient of variation (CV, %)

*k * ns

doy ) g0 0 Jlisl mlaw jo jlo pixe ¢)ls ge né o 4y
ns,* and **:Not significant, significant at the 5% and 1% levels of probability, respectively.
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Table 5. Comparison of mean of traits wheat genotypes in non-drought stress conditions by Duncan test (5%).

41> o 439 ) . R Sr e
i) 100 Kernel OS2 55 055 5bS) (Fogiilo) SCia Width leaf
Genotype Weight Seed Yield Spike Length Length
Check 3.04abc 2621de 8.6ab 1.10ab
DN-11 2.59bcd 3199bc %9a 1.18ab
Fit/90 Zhong87 2.40bcd 2899cd 7.96ab 1.20ab
Reh/hare//2 2.84bcd 2263ef 8.43ab 1.21ab
Seri/Avd/3/Rsh 2.05d 2100fg 8.40ab 1.12ab
Sara/Thb//Vee 2.66bcd 3210bc 9.3a 1.05b
Cno79 2.78bcd 3790a %9a 1.12ab
Otus 2/Bav92 3.11abc 3525ab 8.93a 1.09ab
Alvd//Aldan 2.88bcd 2377ef 9.06a 1.22ab
Pbw343*2/Chapio 3.34ab 2284ef 8.16ab 1.19ab
Pbw343*2/Kvkvna 2.83bcd 2323ef 8.26ab 1.26ab
Mhdv/Soissons 3.08abc 2921cd 8.23ab 1.36a
Pbw343*2/Kvkvna 2 3.18abc 3305bc 8ab 1.20ab
Alvd//Nanjing 8343 2.56bcd 2440ef 8.06ab 1.20ab
Marvdasht 2.34cd 2090g 8.53ab 1.12ab
Sardari 3.82a 1988¢f 8.16ab 1.04b
Samsung 2.59bcd 2254¢f 6.80b 1.14ab
Table 5. Continued alol.8 Jouo
o5 3 ol 39 &l slass ST o (3l o : -
Sl ey ean - Sy o T e
Number of Relative 48 y e
g ) (hosil) (yosile) Seed Per Water Relative
Genotype Plant Height Avrea flag leaf Spike Content Water Loss
Check 93.73a 11bcd 50a 0.496hc 0.22ab
DN-11 90.73ab 10.66cd 42.33cd 0.553a 0.2ab
Fit/90 Zhong87 89.93abc 10.91bcd 37.33efgh 0.563a 0.2ab
Reh/hare//2 85.40abc 10.82cd 44.33bc 0.526ab 0.205ab
Seri/Avd/3/Rsh 76.87bc 11.29bcd 34.66hi 0.386ef 0.185ab
Sara/Thb//Vee 77.33bc 1la 47.66ab 0.376ef 0.236a
Cno79 T7bc 9.95cd 38.66defg 0.53ab 0.196ab
Otus 2/Bav92 82.93abc 10.61cd 39.33def 0.423de 0.173ab
Alvd//Aldan 88.67abc 12.28hc 36.33fgh 0.53ab 0.132b
Pbw343*2/Chapio 91.07ab 15.7a 22.66j 0.38ef 0.151ab
Pbw343*2/Kvkvna T7bc 12bc 40.33ed 0.463cd 0.178ab
Mhdv/Soissons 83.40abc 13.46ab 35.33ghi 0.546ab 0.143ab
Pbw343*2/Kvkvna 2 82.60abc 11.92bc 40def 0.556a 0.16ab
Alvd//Nanjing 8343 80.20abc 11.51bcd 40.66cde 0.45cd 0.175ab
Marvdasht 83.73abc 12.33bc 40.33de 0.543ab 0.168ab
Sardari 94.37a 11.3bcd 20j 0.343f 0.178ab
Samsung 75.40c 11.33bcd 32.33i 0.523ab 0.199ab

ol o e M| 8525 oaims Hlid eiw ;o 4 Hleesl slald
Dissimilar letters in each column indicate a significant difference.
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Table 6. Comparison of mean traits wheat genotypes in drought stress conditions by Duncan test (5%).

o &l ooy S e luse CHEWWRDST ails o Kdas
Lo 5 (S e 030 (%) 2 pR k)
9] Number of (Frogtilen) (Slewl) S 5 100 Kernel (ks
Genotype Seed Per Spike  Area flag leaf SPAD Weight Yield stress
Check 55a 13.136a 45.03abc 1.55e 1340gf
DN-11 44.667bcd 13.15a 50.30ab 2.546¢ 1824cde
Fit/90 Zhong87 40.33efg 10.14cde 46.53abc 2.736bc 2347a
Reh/hare//2 45bcd 12.14ab 44.77abc 3.11ab 2017bcd
Seri/Avd/3/Rsh 45.33bc 10.48bcde 44.53abc 2.726bc 1591ef
Sara/Thb//Vee 40.33¢efg 11bcd 44.13abc 2.536C 1777de
Cno79 38g 11.01bcd 41.67c 3.60a 1737de
Otus 2/Bav92 38.66fg 8.75e 47.97abc 2.93bc 2044bcd
Alvd//Aldan 42.333cde 9.60de 42.87bc 2.40cd 1990bcd
Pbw343*2/Chapio 22.333h 9.45de 45.30abc 2.80bc 11639
Pbw343*2/Kvkvna 46b 11.85abc 44.23abc 2.63bc 1750de
Mhdv/Soissons 22.333h 11.093bcd 43.90abc 2.63bc 1364gf
Pbw343*2/Kvkvna 2 22h 11.14bcd 51.60ab 2.74bc 2147abc
Alvd//Nanjing 8343 37.669 12.26ab 49.07a 2.75bc 2271a
Marvdasht 41.66def 10.42bcde 42.63abc 1.87de 1747abcd
Sardari 21.66h 8.867¢ 45.83abc 2.70bc 1317¢f
Samsung 38.66fg 10.09cde 44.03ab 2.79bc 2122ab

Table 6. Continued

el o gae BB 3929 oaias lid gt ;o 50 laeal slacd >
Dissimilar letters in each column indicate a significant difference.

alol . Jgus

B - APCSVOT NOFSPSR BN WY SRS
Sy (yrouilw) 4 yoawd (yroaiili)

] Relative Water (sl Width leaf Relative Water Flag leaf
Genotype Content Spike Length Length Loss Length
Check 39.63bcd 10.10a 1.23ab 18.58gh 14.16ab
DN-11 55.87ab 8.8abcd 1.24ab 22.05e 15.03a
Fit/90 Zhong87 48.63abcd 7.33de 1.1abcde 26.06d 12.56bcd
Reh/hare//2 41.70bcd 9.23ab 1.23ab 17.333h 12.06cdfe
Seri/Avd/3/Rsh 58.03a 8.9abcd 1.01bcde 17.57gh 10.49
Sara/Thb//Vee 48.57abcd 8.93abcd 1.02bcde 21.24fe 11.1defg
Cno79 33.53d 9.4ab 1.2abc 30.88a 12.1cdef
Otus 2/Bav92 59.53a 7.73bcde lcde 29.08abc 10.82efg
Alvd//Aldan 38.37cd 9.08abc 1.16abcd 27.56¢d 11.16dfeg
Pbw343*2/Chapio 46.57abcd 7.44cde 0.933e 30.87a 11.28defg
Pbw343*2/Kvkvna 48.17abcd 8.86abcd 1.12abcde 28.03bcd 14ab
Mhdv/Soissons 47.57abcd 8.99abcd 1.1abcde 18.75fgh 12.3cde
Pbw343*2/Kvkvna 2 46.40abcd 9.2ab 1.08abcde 20.07efg 13.033bc
Alvd//Nanjing 8343 37.90cd 8.133bcde 1.3a 30.54ab 13.066bc
Marvdasht 40.6bcd 8.66abcd 1.16abcd 10.57i 11.73cdfeg
Sardari 53.9abc 7.933bcd 0.95de 19.923efg 10.5fg
Samsung 48.87abcd 6.767e 1.06bcde 30.96a 11.2defg

el o gixe BB 3929 oaims i gt ;2 10 Glaal slacd >
Dissimilar letters in each column indicate a significant difference.
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Table 7. Correlation coefficients of traits wheat genotypes in non-stress conditions (Down diagonal) and in drought
stress conditions (Up diagonal).

1 2 3 4 5 6 7 8 9 10 11 12
3 Iy Iy 2 3 kS 1L 3
1% 13 %7 1 3% % o353 4, 4
2 . = 3 o x 20 3 98 :
3 j 3 3 & X 9 9 5 a2 .o 15 1 2
E] : & 3 v % xS 24 3 E ij S S
N 2 ‘29 % ts ¢ 2 3 v g L W
s X A = & 48 <2 5 g Isg
. £ % = 4= "’\ l © GC) | N ; . ® P &
8 g’ Y %7 % ") 2 | [ 5 = \7\ g ;
= 4 ol k2 & © 3 =~ £ g [ 3 [y
b 4 §I T A = g = 2 < 2 3“ 2
2 g = £ < 3 > B E = g 8
> & & o & < o = z S 4 4
1 1 -0.28 -0.082 -0.276 0.545* 0.104 0.144 0.405 0.05 0.316 0.248 -0.154
2 0448 1 -0.482* -0.293 0.453 0.647** 0.448 0.491* 0415 -0.410 0.220 -0.393
3  -0.126 0.140 1 0.766** 0.254 -0.276 -0.148 -0.172 0.064 -0.177 0.680** 0.468
4 -0.307 -0.336 -0.113 1 0.242 -040 -0.083 -0.288 -0.222 -0.142 -0.447 -0.571*
5 0423 0104 0290 0.135 1 -0.006 0.315 0.145 -0.253 0 0.028 0.271
6 -0.395 -0.363 0.089 -0.167 -0.455 1 0.793** 0.851** 0.554** -0.265 0.157 -0.536*
7 -0.339 -0461 0.123 -0.026 -0.513* 0.750** 1 0.811** 0.255 -0.154 0.283 -0.276
8 -0.025 -0.231 -0.048 -0.129 -0.032 0.688** 0.272 1 0.410 -0.151 0.213 -0.612**
9 0472 0212 -0.202 0.353 0.369 -0.383 -0.553* 0.151 1 -0.376  0.399 0.116
10 0.098 -0.09 0503* -0.318 0.264 -0.021 0.120 -0.052 -0.247 1 0.591* -0.018
11 0103 0.092 0.072 -0.050 0.146 0308 0.129 0371 0.133 0.534* 1 -0.305
12 0.539* 0.180 -0.0206 0.015 0.263 -0.559 -0.452 -0.431 0.317 0.014 -0.303 1

*and** significant at 5% , 1% level, respectively.
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Fig. 1. Dendrogram of cluster analysis based on wheat genotypes in non-drought stress conditions using UPGMA

method

SS S pae bl ph 50 pusS S 9i] axlllies jg0 Glio (wlwl p1 Guieg S (gl p (ausld b A Jgua
Table 8. Result of discrimination analysis for grouping based on studied traits wheat genotypes in non-drought stress

conditions
(1) woys  labss a5l Jol> glaog S o Sty slo0s)

Percentage Groups based on cluster Predicted Group Membership Js
(%) analysis 1 2 3 otal

1 3 0 0 3

3 0 0 9 9
2 0 100% 0 100
3 0 0 100% 100
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Table 9. The statistics tend to be a standardized performance center yield (Clusters mean) wheat genotypes under non-
stress conditions

. 35 0 51053 abold Lausgio 35 0 51 Abols ,2STa>
g Number of Cluster Sum of abg> adgs

Cluster observation Squares Distance from centroid Distance from centroid

) adig> 12 2528177 424.933 797.295
Cluster 1

¥ ades 2 121616 246,592 246,592
Cluster 2

¥ adys 3 472031 352.755 529.049
Cluster 3

S G pae byl b )0 pudS sl 63 ladgs 45 50 adlllaes ;g0 Slho (ke Ve Jgu
Table 10. Mean of the studied traits in cluster analysis wheat genotypes in non-drought stress condition

o ) adgs ¥ adys ¥ ades
Variable Cluster 1 Cluster 2 Cluster 3
| OSR 0 £y glS) il 9 Slae 2969.75 22215 1886
Yeild Stress (Kg/ha)
. (Frogil) aliw Job 9.07 8.45 7.57
Spike Length
(Froiilo) oz yy S 9 U aBgb 51 el 81.17 90.40 82.20
Stem Height
| (eile) digy 5 £l 54.57 47.65 53.73
Plant Height
(Olewl) S y1 (S o 0 47.77 47.93 43.19
SPAD
(Fogiils) o2 1 S 5 ol 10.62 12.50 13.33
Avrea flag leaf
(Pogiilo) p2 5 S 2 Job 12.34 10.77 16.43
Flag leaf Length
(Fogiilo) o2 5 S P 5e 1.18 0.87 1.22

Width leaf Length
alcew o ailod ooy

: 39.83 19.50 38.67
Number of Seed Per Spike
P54l e 0s 283 357 255
100 Kernel Weight
Il o slyie 0.52 0.36 05
Relative Water Content
40y O o gl 0.19 0.15 0.18

Relative Water Loss

Lo 5 Llgs i)l S8 09,5 S po Vb 3 Shoe Llocadpif o aslllans e slacadssy lyy Slao bl 5 ¥ JSa

G035 sasdllle o (Tavana and Saba, 2016) sobds a5 sl 00,5 il 09,5 A 4 |y oo sl yo
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Fig. 2. Dendrogram obtained from cluster analysis based on wheat genotypes in drought stress conditions using the

UPGMA method.

w20 bl 50 pusS sl 9] anlhed g0 Glho bl » (o095 lp Aaiild UV Jgur
Table 10. Result of discrimination analysis for grouping based on studied traits wheat genotypes in drought stress con-

ditions
51 Jol> glaog 5 o0l (S slog S
(L) wwoys Gladgs a3 Predicted Group Membership

Percentage Groups based on 1 2 3 s
(%) cluster analysis Total

1 8 0 0 8

2 0 5 0 5

3 0 0 4 4
100% 1 100 0 0 100
2 0 100 0 100
3 0 0 100 100
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Table 12. The statistics tend to be a standardized performance center yield (Clusters mean) wheat genotypes under
stress conditions

sbgs claclslams 09 Glaypo & gocro PS030 0,8 alold g 30 3 akold p5las
499> Number of P9 algs adgs

Cluster observation Cluster Sum of Squares Distance from centroid Distance from centroid

) adg® 2 9.2171 2.14675 2.14675
Cluster 1

T abys 5 36.0272 2.64322 3.38807
Cluster 2

¥ adbss 10 85.3051 2.88643 3.68640
Cluster 3

w2 by o lades 4 pa 50 pusS Sl 9] anlllesd ;9o Glie (il AT Jgux
Table 13. Mean of the studied traits wheat genotypes in cluster analysis under drought stress condition

o ) abgs Y adgs ¥ abys
Variable Cluster 1 Cluster 2 Cluster 3
o GseeSds)albosles 50 8s 1932.52 2304.04
Yeild Stress (Kg/ha)
_ (ouiilw) abdow Jobo 8.73 9.38 7.74
Spike Length
(oiibo) 2 33 S0 U adgbs 31 £ | 74.98 83.38 86.28
Stem Height ' ' '
o CGeiile) gy S gl 55.96 63.41 58.95
Plant Height
(C1PW)RLSVIRK SYSTVIRWE
SPAD 44.61 46.98 48.34
(oiilin) o 33 S 32 o buns 10.67 11.82 10.04
Avrea flag leaf
(ogiil) oz 5y S 31 Job 11.71 13 11.56
Flag leaf Length ' .
(oatilo) o2 5 Sy (2 1.10 1.26 1.12

Width leaf Length
alcow o aild sluwi
Number of Seed Per Spike

p5 wlo %o 039 275 263 268

37.50 38.5 40

100 Kernel Weight

. S 2l o sl 42.19 4355 47.72
Relative Water Content )

el ol gl 22.68 17.34 28.89
Relative Water Loss

(3l )50 P gy VWV o ol slaadlie oy o sloadle 4 45 DML Hloged) TS bl 5
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Fig. 3. Bi-plot graph of two first main component for wheat genotypes in non-drought stress condition. (Yield Stress
(YS), Yield Potential (YP), Number of Seed Per Spike (NSPS), Spike Length (SL), Flag Leaf Length (FL), Flag Leaf
Width (WL), 100 Kernel Weight (KW), Stem Height (PHel), Plant Height (PHe2), Relative Water Content (RWC),
Relative Water Loss (RWL), (SPAD) and Area Flag Leaf (AFL)).
Genotypes name: 1: Check, 2: DN-11, 3: Fit/90 Zhong87, 4: Reh/hare//2, 5: Seri/Avd/3/Rsh, 6: Sara/Thb//\Vee, 7: Cno79,

8: Otus 2/Bav92, 9: Alvd//Aldan, 10: Pbw343*2/Chapio, 11: Pbw343*2/Kvkvna, 12: Mhdv/Soissons, 13:
Pbw343*2/Kvkvna 2, 14: Alvd//Nanjing 8343, 15: Marvdasht, 16: Sardari and 17: Samsung.
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Fig. 4. Bi-plot graph of two first main component for wheat genotypes in drought stress condition. (Yield Stress (YS),
Yield Potential (YP), Number of Seed Per Spike (NSPS), Spike Length (SL), Flag Leaf Length (FL), Flag Leaf Width
(WL), 100 Kernel Weight (KW), Stem Height (PHel), Plant Height (PHe2), Relative Water Content (RWC), Relative
Water Loss (RWL), (SPAD) and Area Flag Leaf (AFL).)
Genotypes name; 1: Check, 2: DN-11, 3: Fit/90 Zhong87, 4: Reh/hare//2, 5: Seri/Avd/3/Rsh, 6: Sara/Thb//\VVee, 7: Cno79,

8: Otus 2/Bav92, 9: Alvd//Aldan, 10: Pbw343*2/Chapio, 11: Pbw343*2/Kvkvna, 12: Mhdv/Soissons, 13:
Pbw343*2/Kvkvna 2, 14: Alvd//Nanjing 8343, 15: Marvdasht, 16: Sardari and 17: Samsung.
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Table 14. Eigen values of 4 principle components for studied traits wheat genotypes in non-drought stress condition

) Jol adlge p9d adlge pom adlgo Pl 4dlzo
o Principal Principal Principal Principal
Variable Componentl Componentl Componentl Componentl
LB el abosas g gg 0.476 0.027 0.111
Yeild Stress (Kg/ha)
. (esila) abw Jsb ) 56 0.373 -0.228 0.137
Spike Length
(ogiiln) o2 S0 6 3ok Sl WL 156 -0.106 -0.499 -0.384
Stem Height ' ' ' '
el dn S el o374 -0.01 0.169 0.311
Plant Height
Ol Sp (Shjmoders g 470 0.227 -0.509 -0.034
SPAD
(ietlu) pzn S obes 178 -0.447 -0.378 0.045
Avrea flag leaf
(Fesiil) oz S dsh 0438 0229 0.18 0.106
Flag leaf Length
. (hosiils) 20 S 22 -0.406 0.179 -0.289 0.018
Width leaf Length
e 3 il slaai g a2 0.37 -0.064 0.236
Number of Seed Per Spike
It 0.313 -0.108 -0.213 0.473
100 Kernel Weight )
. Srelemdslgze g agg 0.208 -0.132 -0.054
Relative Water Content
el emiglie g g5y 0.265 -0.141 -0.270
Relative Water Loss
S 0.248 0.443 0.585 0.716

Cumulative
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Table 15. Eigen values of 4 principle components for studied traits wheat genotypes in drought stress condition

) Jol adlge P9 4dlgo pgw 4dlgo Pl adlgo
o Principal Principal Principal Principal
Variable Componentl Componentl Componentl Componentl
o G sefdaaleaslee g o5g -0.310 -0.599 0.138
Yeild Stress (Kg/ha)
_ (Regiilo) sl Jsb 37y 0.192 0.203 0.214
Spike Length
(ailo) pz 5 SpUaSsb SISl g 449 -0.542 0.075 -0.114
Stem Height
o el dn SelWl ) 16 -0.480 0.192 -0.002
Plant Height
(Bl Sp (S ders 97y 0.039 0517 -0.048
SPAD
(Rorbila) pzp Spcolus g 465 0.071 -0.103 -0.010
Area flag leaf
(el pzn S dsb 359 0.150 -0.295 -0.059
Flag leaf Length
_ (Reilolpzn S 2 gaqq 0.012 -0.254 0.132
Width leaf Length
e o afloslas 959 0147 0153 0.021
Number of Seed Per Spike
o e albaeny o -0.121 0.151 0.508
100 Kernel Weight
_ Srolemislyz g3 -0.469 0.040 -0.383
Relative Water Content
o eilolemiglie gy 0.090 -0.267 -0.179
Relative Water Loss
¥ 0304 0513 0.646 0.763
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