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Tablel. Names and pedigrees of wheat genotypes

Line o i Genotype o i
No. Pedigree No. Pedigree
1 Turaco/Kauz//Chamran 46 Rayan/3/Ures/Jun//Kauz
2 Ombul/Alamo//Kavir 47 Huites/Babax
3 Ombul/Alamo//Kavir 48 BSP 93.9/Huites
4 Snb"s"//Emu"s"/Tjb84-1543/3/Azadi 49 Baw 898/3/Hel/3*cno79//2*seri
5 Snb"s"/[Emu"s"/Tjb84-1543/3/Azadi 50 Baw 898/3/Hel/3*cno79//2*seri
6 EVWYT2/Azd//Rsh*2/10120/3/1-66-75//Rsh*2/10120 51 Alpha/Adam Tas //SDT 825/3/Babax
7  EVWYT2/Azd//Rsh*2/10120/3/1-66-75//Rsh*2/10120 52 Alpha/Adam Tas //SDT825/ 825/3/Kauz*2/Bow/Kauz
8 EVWYT2/Azd//Rsh*2/10120/3/1-66-75//Rsh*2/10120 53 Ning 9415/3/VeelPjn//2*Tui
9 Gds/4/Anza/3/Pi/Nar/Hys/5/1-66-22//\ee"s"/Snb"s" 54 Ning 9415/Parus
10 Gds/4/Anza/3/Pi/Nar/Hys/5/1-66-22//\ee"s"/Snb"s" 55 Zidane 89/Azd
11 Gds/4/Anza/3/Pi/Nar//Hys/5/1-66-75//Rsh*2/10120 56 Zidane 89/Azd
12 Gds/4/Anzal3/Pi/Nar//Hys/5/1-66-75//Rsh*2/10120 57 Veet7/Flt
13 Gds/4/Anza/3/Pi/Nar//Hys/5/1-66-75//Rsh*2/10120 58 Shi#4414/Crow"S"/IAzd
14 1-66-22//Bow"s"/Crow"s"/3/Falat 59 Shi#4414/Crow"S"//Azd
15 1-66-22//Bow"s"/Crow"s"/4/Kal/Bb;//Cj"s"/3/Hork"s" 60 Marvdasht
16 Gaspard/Attila//Zarrin 61 Mahn"S"/Mji//Lira"S"/3/Azd
17  Gaspard/3/Jup/Bjy//Kauz/4/Kayson/Glenson 62 Maya74/0n/1160.147/3/Bb/GlI/4/Chat/5/FIt
18 Vee"s"/[Ti/Pch/3/Avd"M"/3/Gaspard//Ald"s"/Snb"s" 63 Peg/6/Lfn/Mz/4/4777/3/../5/FIt
19 Kayson/Glenson/3/Jup/Bjy//Kauz"s";/4/Azd//L2453/134/3/kal 64 Angra/Byt
20 Bahar 65 Angra/Byt
21 Kayson/Glenson/3/Jup/Bjy//Kauz"s";/4/Azd//L2453/134/3/ Kal 66 Stern/Byt
22 Kayson/Glenson/3/Jup/Bjy//Kauz"s";/4/Azd//LL2453/134/3/Kal 67 Roller/Gds
23 Mv22-77//Stephon/3/Mon"s"/Imu"s"//Falke/4/Zarrin 68 Roller/Gds
24 Mv22-77//Stephon/3/Mon"s"/Imu"s"//Falke/4/Zarrin 69 Ombul/Alamo//M-73-18
25 Charger/Ns879/4/Spn/Mcd//Cama/3/Nzt 70 Ombul/Alamo//M-73-18
26 Charger/Ns879/4/Spn/Mcd//Cama/3/Nzt 71 Ombul/Alamo//M-73-18
27 Mahdavi//Nanjing 82149/Kauz/3/Darab#?2 72 Pastor/Alvd
28 Mahdavi//Nanjing 82149/Kauz/3/Darab#2 73 Sph"'s"//K134(60)/Vee"s"/3/Col N0.2625
29 Mahdavi//Nanjing 82149/Kauz/3/Darab#2 74 Gaspard/3/P101/Anza//1-66-49/4/Alvd//Aldan/1as58
30 Attila/l-70-29 75 Gascogne//Rsh*2/10120/3/0wl,852524-*3H-*O-*HOH
31 Attila/I-70-29 76 Soissons/M-73-4/3/Alvd//Aldan/las
32 Alvd//Aldan/las58/3/Attila 77 Alvd//Aldan/las*2/3/Gaspard
33 1-66-54//Avd/Coc/3/Mgnl/4/Tjn 78 Alvd//Aldan/las*2/3/Gaspard
34 1-66-54//Avd/Coc/3/Mgnl1/4/Tjn 79 Alvd//Aldan/las*2/3/Gaspard
35 Oasis/Skauz//[4*BCN/3/Attila 80 Shiraz
36 Qasis/Skauz//4*BCN/3/Attila 81111181 .. Alvd//Aldan/las*2/3/Gaspard
37 Chen/Aegilops squ.(taus)//Bcn/3/oasis/4*PFAU 82 Alvd//Aldan/las/3/Druchamps/4/kauz/Stm
38 Chen/Aegilops squ.(taus)//Bcn/3/oasis/A*PFAU 83 Owl 85256-*30H-*O-*EOH/Mv17/3/Alvd//Aldan/las
39 Babax/3/Kauz/Star 84 Owl 85256-*30H-*0O-*EOH/Mv17/3/Alvd//Aldan/las
40 Pishtaz 85 Owl 85256-*30H-*0O-*EOH/Mv17/3/Alvd//Aldan/las
41 Munia/Pastor 86 Owl 85256-*30H-*O-*EOH/Mv17/3/Alvd//Aldan/las
42 Pastor/5/Attila/3/Hui/Carc//Chen... 87 Inia/Ani"S"/Mad"S"
Anza/3/P1/Nar//Hy/4/\ ee"S"/5/;Shi#4414/Crow"S"/5/
43 Bau/Kauz//Attila 88 Alborz/ Snb
Snb
Anza/3/PI/Nar//Hys/4/\Vee"S"[5/;Shi#4414/Crow"S"/5/
44 Bau/Kauz//Attila 89 Alborz/ Snb
45 CMH80-279/Pastor 90 Navid/Jenie/7/Ghods/6/4-22/...18/Ure*2/Prl"S"
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Tablel. Continue

Line o Genotype ot
No. Pedigree No. Pedigree
. . CNDO/R143//[ENTE/MEXI_2/3/AEGILOPS SQUARROSA
R o /prlan _
91  Navid/Jenie/7/Ghods/6/4-22/.../8/Ure*2/Prl"S 136 (TAUS)/4MEAVER/5PASTOR
92  Navid/Jenie/7/Ghods/6/4-22/.../8/Ure*2/Prl"S" 137 CROC_1/AE.SQUARROSA (205)//KAUZ/3/PASTOR
93  1-66-76/Tjn/4/Spn/Mcd//Cama/3/Nzr 138 ATTILA/3*BCN//TOBA97
94  1-66-76/Tjn/4/Spn/Mcd//Cama/3/Nzr 139 LFN/1158.57//PRL/I3IHAHN/A/KAUZ/S/IKAUZ
95  1-66-76/Tjn/4/Spn/Mcd//Cama/3/Nzr 140  Marvdasht
96 SWB89.5181/KAUZ 141  CHAM-4//SUN64Q/M2512
CHIBIA/4/PGO//ICROC_1/AE.SQUARROSA
97 (224)/3/2*BORL95 142 CHAM-6/SITE
CAL/NH//H567.71/3/SERI/4/CAL/NH//H567.71/5/2*KAU
98 2/6/WH576/7/WH 542 143 CHAM-6/FLORKWA-2
99 EARAZ//JUP/BJYBNEE/JUN/4/2*KAUZ/5/BOW/PRL//BBU 144 ESDA/SHWA/BCN
100 Bahar 145  KAUZ/GIZ/IKAUZ
101 VEE/PIN//KAUZ/3/PASTOR 146 WEAVER/AC089//2*BORL95
102 PARUS/PASTOR 147 KAUZ/PASTOR
URES/BBL//KAUZ/3/KAUZ/4/CHEN/AEGILOPS
103 SQUARROSA (TAUS)/BCN/5/URES/JUNIKAUZ 148 YMI#6/GEN//TIA.1/3VEE#5//DOVE
104 CHUM18/7*BCN 149  BUC CROC-1/AE.SQUARROSA (2005)//KAUZ/3/SASIA
105 PASTOR/CP68.88.5.6 150 CROC-1/AE.SQUARROSA (2005)//KAUZ/3/ATTILA
106 PBW343//CAR422/ANA 151 CHAKWAL 86
107 wg%iE#S/SNEE#S”JUP/BJY/3/F3'71/TRM/4/2 152  CASKOR/3/CROC_1/AE.SQUARROSA (224)//OPATA
108 CRDN/SIH 153 .. CASKOR/3/CROC_1/AE.SQUARROSA (224)//OPATA
109 OTUS/TOBA97 154, 'SERI*3//RL6010/4*YR/3/PASTOR/4/BAV92
110 STAR/KAUZ/STAR 155" SERI*3//RL6010/4*YR/3/PASTOR/4/BAV9I2
111 KAUZ/STAR 156, VOROBEY
112 QIMMA-8 157 PARUS/PASTOR
113 HAAMA-11 158  ATTILA/BABAX//PASTOR
114 SHUHA"S"/TUI"S" 159  SUNCO/2*PASTOR
115 SW92.1178 160  Shiraz
TOB/ERA/ITOB/CNOG67/3/PLO/4/VEE#5/5/KKAUZ/6/URES/
116 OPALA-INIA 161 JUN/IKAUZ/TI JUN/IKAUZ
117 BAWS898 162  NESSER
118 BL 1496 163 HIDHAB
119 NL785 164  ATTILA/3/VORONA/CNOT79//KAUZ
120 Pishtaz 165 DHARWAR DRY/NESSER
CHIBIA/5/CNDO/R143//ENTE/MEXI_2/3/AEAEGILOPS
121 CROC_1/AE.SQUARROSA (205)//KAUZ/3/SASIA 166 SQUARROSA (TAUS)/4WEAVER
122 CROC_1/AE.SQUARROSA (205)//KAUZ/3/ATTILA 167 CASKOR/3/CROC_1/AE.SQUARROSA (224)//OPATA
123 SW89.5277/BORLI5/ISKAUZ 168  CASKOR/3/CROC_1/AE.SQUARROSA (224)//OPATA
124  SW89.5277/BORL95//SKAUZ 169 CASKOR/3/CROC_1/AE.SQUARROSA (224)//OPATA
125 MUNIA/3/RUFF/FGO/YAVT79/4/PASTOR 170 BERKUT
126  MUNIA/3/RUFF/FGO//YAVT79/4/PASTOR 171 BERKUT
127 FISCAL 172 PASTOR//HXL7573/2*BAU
128 FISCAL 173 ALTAR 84/AE.SQUARROSA (221)//PASTOR/3/PASTOR
CROC_1/AE.SQUARROSA(224)//OPATA/3/
129 KAUZ*2/BOWI/KAUZ/A/NL 683 174  ATTILA/BABAX//PASTOR
PIN/BOW//OPATA*2/3/CROC_1/ AE.SQUARROSA -
130 (224)//OPATA 175  SUNCO/2*PASTOR
URES/BBL//KAUZ/3/KAUZ/4/CHEN/AEGILOPS
131 SQUARROSA (TAUS)//BCN/5/URES/JUN//KAUZ 176 MTRWA9291/CHOIX
132 VORONA/CNO79//KAUZ/3/MILAN 177 ATTILA*2/PBW65
133 ELVIRA/MILAN 178  ATTILA*2/PASTOR
134 PBWS343//CAR422/ANA 179  PASTOR//HXL7573/2*BAU
135 CHEN/AEGILOPS SQUARROSA (TAUS)//BCN/3/MILAN 180  Bahar




Table 2. Meteorological datas in 2005/2006 cropping season at Karaj
ols S OLT 3T 63 e Adul psys3 Clgesyl sl S5 s e ed
Month Sep. Oct. Nov. Dec. Jan. Feb. March April May June Jul. Aug.

Precipation (mm)  (zeke) Swyb 7.3 329 178 415 708 61 354 228 41 16 0 52
Mean temp. (°C) (o1 Ksl) bos Jawge 196 103 72 24 14 87 171 233 289 324 304 256
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Fig.1. Bi plot for position of wheat genotypes and vectors of thousand grain weight under non-stress and stress
conditions and tolerant and susceptibly indices on principle component analysis

TGWn =Thousand Grain Weight under non-stress conditions D5 O Ll 5 5 4l )l ia 0590 TGWN
TGWSs =Thousand Grain Weight under stress conditions oS Ll b s alsyle 059 TGWS
SSI= Stress Susceptibility Index o5 4 b el 1 SSI
TOL = Tolerance Index Joms el i TOL
MP=Mean Productivity sl @fv'l:ﬂ: MP
STI=Stress Tolerance Index IS 4 Jess el STI

GMP _wkis Kl a5 LEGMP=Geometric Mean Productivity
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Table 3. Variance of different components in principle component analysis

adl 3o oslads BT obols ey olols reasd Ao
Component Number ~ Eigen Value  Percent of variance ~ Cumulative percentage
1 4.4184 63.12 63.12
2 2.5663 36.66 99.78
3 0.0124 0.18 99.96
4 0.0026 0.03 99.99
5 0.0003 =0.00 =100.00
6 =0.0000 =0.00 =100.00
7 =0.0000 =0.00 100.00
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Table 4. Mean of thousand grain weight under non-stress and drought stress conditions and tolerance and

susceptibly indices for all genotypes (180 genotypes), tolerant genotypes, moderately tolerant and sensitive

genotypes (every group: 30 genotypes)

(¢ 5) asyl38 05 O g Sl 5 Joosd o e ls
1000 grain weight (g) Stress tolerance and susceptibly indices
Non-stress < Stress STI GMP(@) MP(g TOL(Q) SSI
All genotypes PRI U g 38.20 31.78 0.84 34.78 35.00 6.44 0.98
Tolerant genotypes Jomze o 55 41.98 39.19 1.13 40.56 40.58 2.80 0.39
Moderately tolerant G. Joote b sl 55 37.66 32.78 0.85 35.13 35.22 4.88 0.77
Sensitive genotypes R 42.88 30.15 0.88 35.48 36.48 12.67 1.74
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Table 5. Mean values and t static (t) of yield and quantities traits in tolerant, moderately tolerant and sensitive wheat genotypes under non-stress (NS) and drought

stress (S) conditions (df=n-1=29)

oo sla 55 Joe L glac s 55 ol s ss)
Tolerant genotypes Moderately tolerant genotypes Sensitive genotypes
Traits L, SOk =y to LT JErRERY g o LT AT O S to T
NS S t NS S t NS S t

Yield Grain (kg.ha™) G s ¢ 548D ol > Sas 1, 8020 7520  8.790" 7780 7130  4.155 8120 6770 8.313"

1000 G.W.(g) (S alsimos 4198 3919  10.89” 37.66 3278  19.50” 4282 3015  20.99**

Protein (%) (hoys) ispilye AL 110  0.221™ 10.7 108  -0.720™ 10.4 11.4 -2.159"

Hardness index (%) (4 y3) &3 e Latl> £ 47,6 47,8 -0.244"™ 311 248 42197 48.7 48.8 -0.30ns

Water absorption (%) (doys) T ol Ol 637 635  0.562" 63.6 63.1 1.714™ 62.8 639  -5.819"

Falling number(s) (48) &Kl e 549 633 -2.106" 491 606 -2.059" 517 601 -2.956"

Bread volume (mm®) (oS ) 6 o 425 414 1.006" 405 419 -0.644"™ 383 431 -3.244™

Wet gluten (%) (hoy?) s 5 0l 26.1 259 0.239™ 25.5 276  -1.718™ 21.9 289  -6.851"

Gluten index (%) (doys) 58 jasls 275 16:8 2.487" 31.1 248  -1.765™ 33.0 23.1 2.072"

SDS volume (mP)  (Cx$e 23 4)SDSC s, oz 50.6 43.0 [ 2965~ 44.2 40.1 1.805"™ 44.0 40.4 1.428"
ns: Non — Significant S5 gxe 6 NS
*and ** : Significant at 5% and 1% probability levels, respectively Loy3 G s ho s gy Jlal o 53l gme o 4 FF S

é‘i“ﬂﬁ‘C—:é-zh:‘ﬂﬁﬁ(*-\fséﬁﬁsth%yj&f;wfow)’\?x_ffdj,\?
Table 6. Some of qualities and quantities traits of selected tolerant wheat genotypes under normal (N) and drought stress (S) conditions

als 3 Shase . 559, Ol PP Ob/a e B - SDS_ 5.,
Traits  <k.  Grain Yield 108’(')”('3’“ \‘/’\f Protein content Hardne?s%dex Bread \%Tume W ‘tj ,ka t""”’ % Gl ?” *’J’ L”o/ SDS

(kg.ha) W) %) %) (mm?) etgluten (%) uten index (%) o 1ume(ml?)
g_v.é‘};ja)\a—f« e P e P ny P vy fow ny s e P nwy few g P
Genotypes No. N S N S N S N ) N B N S N S N S

18 8158 7833 42.1 39.3 11.3 11.3 53 50 513 442 26.8 26 28.3 19.5 57 45

32 8018 7630 41.9 40.1 11.8 11.4 48 50 478 428 25.9 25.8 29.1 20.9 52 47

45 8233 7649 42.5 39.5 11.8 11.6 50 49 446 408 27 26.5 27.8 17.2 51 48

79 8442 7810 42.7 41.6 11.3 11 51 50 453 482 26.2 25.9 27.9 18.7 57 41

114 8287 8136 41.4 41.1 11.9 11.6 49 50 502 439 27.2 26.3 29.1 23.5 60 54

115 8342 7728 42.8 39.9 11 11.2 48 49 453 424 27 26.2 27.8 17.8 53 46

156 8032 7584 41.3 39.7 12 11.7 52 51 510 432 26.9 26.3 28.8 24.8 59 54
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Effect of terminal drought stress on grain yield and baking quality of hexaploid
wheat genotypes

Mottaghi, M.}, G. Najafian’ and M. R. Bihamta®

ABSTRACT

Mottaghi, M., G. Najafian and M. R. Bihamta. 2009. Effect of terminal drought stress on grain yield and baking quality of
hexaploid wheat genotypes. Iranian Journal of Crop Sciences. 11 (3): 290-306 (in Persian).

To study the response of 180 genotypes of hexaploid wheat to terminal drought stress for grain yield and baking
quality properties, a field experiment was conducted at reasearch field station of Seed and Plant Improvement Institute
(SPII), Karaj, Iran in 2005-2006 cropping season. Genotypes were planted in two separated experiments simulating non-
stress and stress (applied from anthesis to physiologic maturity) conditions using an unreplicated systematic experimental
design. Following identification and classification of genotypes in three groups: tolerant genotypes with reasonable yield
potential (group A of Fernandez), genotypes with reasonable yield potential'and susceptible to drought stress (group B
of Fernandez) and moderately tolerant genotypes, genotypes of these three groups were evaluated for baking quality
properties. Results of this experiments showed the theory of "improving bread quality properties of bread wheat under
stress conditions” is only applicable to susceptible genotypes~and to some extents to moderately tolerant genotypes,
due mainly to increased grain protein content.followed by reduction of 1000 grain weight in stress conditions. This
theory is not relevant to drought tolerant genotypes, because in these genotypes no considerable change in proportion of
protein content to carbohydrates was observed, under stress conditions. The results of this study suggested that
identification and selection of'genotypess with high grain yield and desirable baking quality properties under non-stress
and stress conditions practicable.’In this study 7 drought tolerant genotypes with good baking quality were identified in
both non-stress and stress conditions. Although susceptible genotypes may gain better baking quality properties under

stress conditions, but this is usually compensated by yield penalty.

Key words: Baking quality, Bread wheat, Gluten index, Protein content and Terminal drought stress.
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