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Evaluation of yield and pedigree analysis of selected wheat lines under
late season drought conditions
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Tablel. Meteorological data of Karaj agricultural research station for 2014-2015
growing season
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Month Precipitation  Absolute temp (C) Meantemp No. of freezing
(mm) Min Max (C) days
23 45 September 12.8 54 323 17.8 0
¢ October 239 -1.0 231 9.4 9
oLT November 314 -2.2 14.2 6.0 19
,5T December 7.6 -4.7 15.8 5.2 27
s> January 19.4 -4.9 18.2 7.2 16
¢ February 19.6 -5.9 19.7 6.4 21
Laul March 47.3 0.2 28.8 13.9 3
cpaus April 2.0 3.6 33.5 20.3 0
Cingm 3,5l May 7.5 11.0 38.6 26.4 0
sls = June 2.6 14.1 41.4 29.3 0
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Table 2. Agronomic characters of selected lines under normal and late season drought conditions

s s Ll b AT (St 25
Row Normal condition Late season drought condition
Grain yield Grain yield

PLH GC GH DHE DMA TGW(g) (t/ha) Shat. DHE DMA  TGW(g) (t/ha)
1 97 Am S 185 225 40 8.75 MR 183 215 20.8 3.44
2 90 Am S 181 217 34 6.45 MR 180 219 24.2 7.33
3 90 Am S 179 217 38.6 7.33 MR 181 219 28.2 7.61
4 85 Am S 181 217 324 7.00 MR 183 219 24 6.19
5 83 Am S 179 218 30.4 7.33 MR 185 220 23.2 6.61
6 105 Am S 183 220 35 7.45 MR 182 215 21 4.25
7 90 Am S 176 215 38.6 7.67 MR 180 217 28.2 7.36
8 82 Am F 179 220 34 7.13 MR-MS 182 217 26.2 7.19
9 90 Am F 184 220 32.8 7.22 MR 182 217 25 7.17
10 95 R S 184 220 40 5.78 MR 185 217 33.2 6.17
11 88 Am S 180 219 40.4 7.68 MR 180 217 33.2 8.03
12 89 Am S 182 219 43.2 6.48 MR-MS 182 217 30.8 6.39
13 88 Am F 181 216 41 7.33 MR 183 217 29.4 6.75
14 93 Am F 182 219 43 8.25 MR 181 217 30.6 6.92
15 93 Am F 180 220 374 7.40 MR 177 215 23.6 5.19
16 98 Am S 178 220 43 8.72 MS 181 213 24.4 5.56
17 105 Am S 178 220 46 8.30 MR 182 217 26.6 5.92
18 98 Am S 179 216 43 6.97 MR 179 217 30.2 6.19
19 95 Am S 179 216 42.2 7.05 MR 180 217 31.8 6.14
20 83 Am S 179 214 42.4 6.52 MR 180 219 27.8 6.58
21 93 Am S 178 220 44 8.50 MR 178 217 29 7.75
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Table 3. Pedigree, origin and index of resistance and susceptibility to drought for yield and thousand Grain weight in selected lines.
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5

) o TGW Grain Yield
Origi
Row . gin/ACC
Pedigree No SSI STI SSI STI
Marvdasht/6/M-70- 1-92-11
L 4/5/Alborz/4/K6290914/Cno//K58/Tob/3/Wa/7/OASIS/SKAUZ//4*BCN*2/3/PASTOR 141050 289 060
KASYON/GENARO.81//TEVEE-
2 1/5/0mid/4/Bb/Kal//Ald/3/Y50E/3*Kal//Emu/6/OASIS/SKAUZ//4*BCN*2/3/PASTOR 1-92-35 085 049 -0.65 0.95
KASYON/GENARO.81//TEVEE-
3 1/5/0mid/4/Bb/Kal//Ald/3/YS0E/3*Kal//Emu/6/OASIS/SKAUZ//4*BCN*2/3/PASTOR L0236 079 065 018 112
KASYON/GENARO.81//TEVEE-
4 1/5/0mid/a/Bb/Kal//Ald/3/YS0E/3*Kal//Emu/6/OASIS/SKAUZ//4*BCN*2/3/PASTOR 19237 076 046 055 087
KASYON/GENARO.81//TEVEE-
> 1/5/0mid/4/Bb/Kal//Ald/3/Y50E/3*Kal//Emu/6/OASIS/SKAUZ//4*BCN*2/3/PASTOR L0238 070 042047 0597
6 Alvd/Bcn//Atrak/3/M-84-17 1-92-98 1.18 0.44 2.05 0.64
7 Alvd//Aldan/las58/3/40-73-17/4/1-73-240 1-M-18123 (.79 0.65 0.19 1.13
8 Pishtaz/6/M-70-4/5/Alborz/4/K 6290914/Cno//K58/Tob/3/Wa/7/1-74-103 1-M-18193  0.67 0.53 -0.04 1.03
9 Pishtaz/6/M-70-4/5/Alborz/4/K 6290914/Cno//K58/Tob/3/Wa/7/1-74-103 1-M-18193  0.70 0.49 0.03 1.04
10 CHAM-4/DOVIN-2*2/5/0mid/4/Bb/Kal//Ald/3/Y50E/3*Kal//Emu 1-M-18333  0.50 0.79 -0.32 0.72
11 SUP152/BAJ #1 34th ESWYT  0.52 0.80 -0.21 1.24
12 SUP152/BECARD 34th ESWYT 0.84  0.79 0.07 0.83
13 WBLL1*2/VIVITSI//AKURI/3/WBLL1*2/BRAMBLING 34th ESWYT .83 0.72 0.38 0.99
14 PBW343*2/KUKUNA/3/PASTOR//CHIL/PRL/4/GRACK 34th ESWYT .85 0.79 0.77 1.14
15 KAUZ/PASTOR//PBW343/3/KIRITATI/4/FRNCLN 34th ESWYT  1.09 0.53 1.42 0.77
16 MUNAL #1 8th EBWYT  1.27 0.63 1.73 0.97
17 TACUPETO F2001*2/KIRITATI//VILLA JUAREZ F2009 46th IBWSN 124 0.73 1.37 0.99
18 SUP152//WBLL1*2/BRAMBLING 46th IBWSN (.88 0.78 0.53 0.87
19 INIA CHURRINCHE/KIRITATI 46th IBWSN  0.72 0.80 0.62 0.87
20 WBLL1*2/4/SNI/TRAP#1/3/KAUZ*2/TRAP//KAUZ/5/BAJ #1/6/QUAIU #3 46th IBWSN 101 0.70 -0.05 0.86
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21
22
23
24
25
26
27
28

29

30

31

32
33
34
35
36
37
38

BECARD/QUAIU #1

BECARD/CHYAK

CHYAK/PAURAQ
NL1048/4/CHIBIA//PRLII/CM65531/3/SKAUZ/BAVI2
QUAIU #1//TOBA97/PASTOR/3/QUAIU
SUP152*2/TECUE #1
SITE/MO//PASTOR/3/TILHI/4/MUNAL #1/5/MUNAL
TUKURU//BAV92/RAYON*2/3/KIRITATI

WBLL1*2/BRAMBLING*2//BAVIS
BECARD//ND643/2*WBLL1

WHEAR/MN03119//SUPER 152#1/3/WA-1/P755/4/3*SUPER 152#1

WORRAKATTA/2*PASTOR//DANPHE #1
TILILA/JUCHI/4/SERI.1B//KAUZ/HEVO/3/AMAD
BECARD/KACHU

Parsi

Sirvan

Pishtaz

Sivand

46th IBWSN
46th IBWSN
46th IBWSN
46th IBWSN
46th IBWSN
46th IBWSN

46th IBWSN

46th IBWSN
8th
STEMRRSN
8th
STEMRRSN
8th
STEMRRSN
21st Sawyt

21st Sawyt

31st Sawsn

1.00
1.03
0.91
1.14
1.01
1.04
1.36
1.11

1.02

0.72

1.12

0.54
0.60
0.66
1.04
1.16
1.19
1.25

0.76
0.75
0.66
0.60
0.67
0.69
0.54
0.75

0.97

0.89

0.56

0.76
0.98
0.92
0.75
0.65
0.71
0.46

0.42
-0.08
-0.32
0.34
0.69
0.54
1.53
0.20

0.45

0.23

0.50

0.31
-0.80
-0.55
0.50
1.75
1.55
2.30

1.32
0.81
1.07
0.87
0.88
1.08
0.86
0.92

1.00

1.06

0.89

0.91
0.97
1.13
0.81
0.70
0.82
0.57
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Table 4. The proportion of selected genotypes in the evaluated germplasm

Sles L5l

8

EE

P

.‘5LQJYO

aE e o0 TSRS s SRS P s

Row  Genotype % Row Genotype % Row Genotype %
1 PASTOR 244 35 ND643 2.7 69 Alvd 1.7
2 WBLL1 20.3 36 TILHI 0.7 70 40-73-17 0.7
3 SKAUZ 12.7 37 Bb 6.9 71 Atrak 1.4
4 Y50E 6.9 38 MUNAL #1 2.4 72 CHAM-4 3.4
5 K58 3.8 39 INIA CHURRINCHE 0.3 73 .__H.WM%va.ﬂO 2.1
6 PBW343 1.4 40 K 6290914 3.8 74 TECUE #1 2.4
7 SUP152 5.2 41 WHEAR 3.4 75 WA-1 0.7
8 SUPER 152#1 0.7 42 Ka 3.1 76 AMAD 0.3
9 Omid 6.9 43 Emu 6.9 77 CHIL 0.3
10 TEVEE-1 2.4 44 MUNAL 4.5 78 FRNCLN 5.2
11 Kal 6.9 45 TILILA 0.3 79 BAJ #1 4.1
12 Pishtaz 2.7 46 BRAMBLING 6.5 80 1-74-103 0.7
13 KIRITATI 6.5 47 M-70-4 3.8 81 Aldan 0.7
14 TRAP#1 1.4 48 DOVIN-2 3.4 82 QUAIU 2.4
15 VIVITSI 1.0 49 GRACK 0.7 83 AKURI 2.1
16 BECARD 6.5 50 HEVO 0.3 84 CM65531 2.1
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17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

Tob

QUAIU #1
KAUZ

Cno

JUCHI
M-84-17(Parsi)
Marvdasht
MNO03119
MO

OASIS
QUAIU #3
RAYON
SERI.1B
SITE

Alborz
BAV92
GENARO.81
Ald

3.8
2.4
20.3
3.8
0.7
1.0
1.7
0.7
0.3
11.7
0.3
1.4
1.0
0.3
3.8
12.7
2.4
7.6

las58

NL1048
PAURAQ

SNI

TUKURU

VILLA JUAREZ F2009
WORRAKATTA
BCN

KASYON

Wa

BAVIS
DANPHE #1
KUKUNA
P755

PRL

TOBA97

PRLII

CHYAK

0.7
0.3
2.4
1.4
2.4
2.1
1.0
14.8
24
3.8
1.4
2.4
3.1
0.7
3.1
0.7
2.1
1.0

85
86
87

1-73-240
KACHU
CHIBIA

0.7
2.1
2.1
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Table 5. The total proportionof each genotype in the selected lines

[TEY)

585

Afm\t.?%uu

- Gy HSS e Lo S IS e L2
Row  Genotype Share% Row Genotype Share% Row Genotype Share%
1 PASTOR 11.21% 35 ND643 1.10% 69 Alvd 0.10%
2 WBLL1 6.34% 36 TILHI 1.10% 70 40-73-17 0.09%
3 SKAUZ 4.04% 37 Bb 1.01% 71 Atrak 0.09%
4 Y50E 4.04% 38 MUNAL #1 0.92% 72 CHAM-4 0.09%
5 K58 2.94% 39 INIACHURRINCHE 0.74% 73 et 0.09%
6 PBW343 2.94% 40 K 6290914 0.74% 74 TECUE #1 0.09%
7 SUP152 2.94% 41 WHEAR 0.74% 75 WA-1 0.09%
8 SUPER 152#1 2.94% 42 Ka 0.60% 76 AMAD 0.08%
9 Omid 2.78% 43 Emu 0.56% 77 CHIL 0.08%
10 TEVEE-1 2.76% 44 MUNAL 0.55% 78 FRNCLN 0.08%
11 Kal 2.69% 45 TILILA 0.55% 79 BAJ #1 0.06%
12 Pishtaz 2.39% 46 BRAMBLING 0.46% 80 1-74-103 0.05%
13 KIRITATI 2.39% 47 M-70-4 0.37% 81 Aldan 0.05%
14 TRAP#1 2.21% 48 DOVIN-2 0.37% 82 QUAIU 0.05%
15 VIVITSI 2.21% 49 GRACK 0.37% 83 AKURI 0.03%
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16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

BECARD
Tob

QUAIU #1
KAUZ

Cno

JUCHI
M-84-17(Parsi)
Marvdasht
MNO03119
MO

OASIS
QUAIU #3
RAYON
SERI.1B
SITE

Alborz
BAV92
GENARO.81
Ald

2.14%
1.84%
1.65%
1.59%
1.59%
1.47%
1.47%
1.47%
1.47%
1.47%
1.47%
1.47%
1.47%
1.47%
1.47%
1.44%
1.40%
1.19%
1.15%

50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

HEVO

las58

NL1048
PAURAQ

SNI

TUKURU

VILLA JUAREZ F2009
WORRAKATTA
BCN

KASYON

Wa

BAVIS
DANPHE #1
KUKUNA

P755

PRL

TOBA97

PRLII

CHYAK

0.37%
0.37%
0.37%
0.37%
0.37%
0.37%
0.37%
0.37%
0.34%
0.25%
0.19%
0.18%
0.18%
0.18%
0.18%
0.18%
0.18%
0.14%
0.12%

84
85
86
87

CM65531
1-73-240
KACHU
CHIBIA

0.03%
0.02%
0.02%
0.01%
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Table 6. The percentage proportion of genotypes PASTOR, WBLL1, SKAUZ, PBW343 and KAUZ in newly introduced wheat cultivars.

(S
m& g ok1v.ql»w.
Genotype
Variety Origin Pedigree PASTOR WBLL1 SKAUZ PBW343 KAUZ
o Zarghan Kauz"s"/Azd - - - - 50%
Sivand
Ol CIMMYT  PRL/2*PASTOR 75% _ . _ _
Sirvan
oLle: CIMMYT KAUZ/PASTOR//PBW343 25% R . 50% 25%
Baharan
) SHARP/3/PRL/SARA//TSI/VEE#5/5/V
Rakhhsan CIMMYT _ _ . R 25%
EE/LIRA//BOW/3/BCN/4/KAUZ
b PASTOR//SITE/MO/3/CHEN/AEGILOP
= CIMMYT 12.5% 50% - R R
Talaie S,SQUARROSA(TAUS)//BCN/4/WBLL1

e
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Table 7.Percentage of reproduction of pre-basic, basic and certified seed of Pishtaz, Bahar,
Parsi, Sivand, Sirvan and Baharan cultivars in the approved program for propagation and provision of
wheat seed in 1390 and 1398 (unit: ton)

Y s ok oy Sl ods do s oki A sty
Pre-Basic Seed% Basic Seed% Certified Seed%
1& Jw a)-yva. AA-\YaY a1-yv4. AA-\YaY 4)-1v4. QA=Y
Variety
Year 2011 2018 2011 2018 2011 2018
(e 8.6 0.8 8.15 2.4 10.39 2.59
Pishtaz
Sl 33 - 495 - 5.73 -
Bahar
b 2.1 1 0.62 1.6 0.02 1.33
Parsi
& g 0.8 2.3 0.5 2.2 - 1.89
Sivand
Ol g e - 10.9 - 10.7 - 12.98
Sirvan
Ol - 3.7 - 32 - 1.41
Baharan
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Extended Abstract

Bakhtiar, F., Najafian, G., Sharsoda, N., Evaluation of yield and pedigree analysis of selected wheat
lines under late season drought conditions
Applied Research in Field Crops Vol 33, No. 2, 2020 17-19: 114-134(in Persian)

Introduction:

Drought Stress is one of the most important and common environmental stresses
that restricts agricultural production and reduces production efficiency in semi-arid
and dryland areas (Sarmadnia, 1993). Information on yield stability of genotypes
under both favorable and drought stress conditions is essential to identifying
drought-tolerant genotypes. Typically, genotypes with good performance in the both
environments are preferred by plant breeders (Uddin ef al., 1992). In International
Maize and Wheat Improvement Center (CIMMIT), the F3 and F4 generations are
selected under limited irrigation conditions. The selected plant materials in the fifth
and sixth generations are evaluated under normal conditions, and in the seventh
and eighth generations performance comparison and other evaluations are studied
under water stress and natural conditions. This method of evaluation and selection
under stress and non-stress conditions has been suggested and applied by many
researchers on wheat and other crops (Ehdaie et al., 1988). The goal of this study

was to select drought-tolerant bread wheat lines based on their tolerance indices
Email address of the corresponding author: F_bakhtiar2002@ Yahoo.com
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and pedigree analysis.

Materials and Methods:

In this experiment, 291 lines and cultivars of bread wheat along with four
check cultivars including Parsi, Pishtaz, Sirvan, and Sivand were evaluated to
identify tolerant genotypes for terminal drought using two identical experiments,
one under non-stress condition and the other one under drought stress condition
(irrigation cut-off after 50% of anthesis). The experiments were conducted using
the observational method without replication. During the developmental stages, the
traits including green percentage, days to heading, days to maturity, plant height,
grain color, thousand-grain weight, lodging percentage, shattering and grain yield
per plot were recorded. Drought susceptibility and tolerance indices such as STI,
SSI, GMP, MP and TOL were calculated for all the investigated entries based on
1000-grain weight and grain yield. In order to investigate the genetic background
of selected lines, the percentage of genetic contributions of each genotype was
calculated based on the pedigree of the lines.

Results & Discussion:

The results indicated that under both stress and non-stress conditions, the
selected lines were relatively early mature. Comparison of arithmetic means
(MP), geometric mean (GMP) and drought tolerance index (STI) of the genotypes
revealed that selection based on these criteria leads to the identification of high
yield genotypes under both stress and non-stress conditions. In terms of grain
yield, genotypes 33, 2, 34, 23, 10 and 11 had the lowest SSI, which was associated
with a higher yield of these lines under drought stress. Also, in terms of 1000-grain
weight, genotypes 10, 11, 32, 33, 34, 8 and 5 had the lowest SSI indices where this
trait was significantly correlated with high seed weight under drought stress. Lines
11, 14 and 34 had the highest STI index for grain yield and 1000-grain weight,
which was significantly associated with high grain yield and 1000-grain weight
under normal conditions. Finally, 34 superior drought tolerant lines were selected in
two stages according to STI and SSI indices. Pedigree analysis of the selected lines
showed that genotypes PASTOR, WBLL1, SKAUZ, and Y50E had contributions
of 11.21%, 6.34%, 4.04%, and 4.04% in germplasm composition under drought
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condition, respectively, indicating their impact on drought tolerance. On the other
hand, genotypes CHIBA, KACHU and 1-73-240 had 0.01%, 0.02%, and 0.02%
contribution in germplasm composition under drought conditions, respectively,
showing no influence in drought tolerance.

Conclusion:

The results of this study showed that the genetic structure of some Iranian wheat
cultivars such as Omid, Pishtaz, Parsi, Marvdasht, Alborz and Atrak, respectively,
made contributions of 2.78%, 2.39%, 1.47%, 1.47% and 1.44% to the genome of
the selected lines. Finally, it was suggested that, in addition to the above-mentioned
Iranian cultivars, breeding lines derived from genotypes such as PASTOR, KAUZ,
SKAUZ, WBLLI1, PBW343, Y50E and MUNAL #1 can be used in breeding
programs to produce suitable germplasm with early maturity and tolerance to
terminal-drought stress for temperate climate of Iran.

Keywords: Grain Yield, Stress and Terminal Drought
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