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Evaluation of genotypic and phenotypic variation and drought tolerance in
the F3 families of linseed under drought stress condition
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Fig. 1. The amount of irrigation water applied and time to run irrigation in drought stress and non stress conditions
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Table 1. Analysis of variance for plant characteristics of F; families of linseed derived from a cross between KO37 and SP1066 in non- stress, drought stress and

combined conditions
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Table 2. Estimate of variation components, genotypic and phenotypic coefficients of variation and broad sense heritability for the plant characteristics in F; families of

linseed derived from a cross between KO37 and SP1066 in non- stress (N) and drought stress (S) conditions and average over two conditions (T)

Estimate of variance components b ,ls !>l 5,57
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B g5 PP e @308 Sk s
S i Genotypic coefficient of Phenotypic coefficient of Broad-sense 55 il S5 bl e uills
plant characteristics Variation (%) Variation (%) heritability( %) Phenotypic variation Genotypic variation Environmental variation
T S N T S N T S N T S N T S N T S N
JA.&\? Lo y3 00 Uy,
. 2.8 25 3.7 3.1 2.7 3.8 81 87 92 3.81 2.92 6.15 3.09 255 5.65 1.30  1.11 1.49
Days to 50 % flowering
S ks 6 50,
X 1.5 1.1 4.3 2.7 1.5 4.6 31 49 87 5.87 1.85  17.95 1.83 091 15.65 485 281 6.89
Days to maturity
LY ﬁu:,\
. 11.3 132 10.3 122 143 12.0 85 85 74 21.3 259 229 182 221 17.0 144 113 17.7
Plant height (cm)
G g 53 il sl
0 13.3 16.3 17.3 18.1 221 21.5 54 54 65 0.43 0.64 0.60 023 035 0.39 0.75  0.87 0.63
No. of stems plant
&g 55 J g Sliss
i 19.1 21.8 159 245 30.1 27.5 61 53 33 60.5 557 113 367 293 377 153 79 226
No. of capsules plant
JgeeS” 3 &l sl
i 0 7.2 11 5.5 85 121 7.1 73 82 60 0.43 0.73 0.35 0.31 0.6 0.21 0.41 0.39 0.43
No. of seeds capsule
E TSR HERIRPS
r 19.5 24.6 17.8 253 327 27.8 59 57 41 3159 3021 5868 1873 1715 2400 159 916 10402
No. of seeds plant
als )l 055
. . 9 9.8 7.8 9.8 109 10.1 8 81 74 0.19 0.22 0.22 0.16 0.17 0.17 0.15 0.12 0.17
1000-grain weight (g)
Gy s 4l >,§LJ«
19.1 24.9 20.8 26 33.1 29.3 54 56 50 0.07 0.06 0.15 0.04 0.03 0.07 0.15  0.08 0.22

Grain yield plant™(g)
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Table 3. Percentage of reduction due to drought stress and descriptive statistics for the plant characteristics in F; families of linseed derived from a cross between

K037 and SP1066 and their parental genotypes in non- stress (N) and drought stress (S) conditions and average over two conditions (T)
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A Sl Descriptive statistics o 5 sbs o)lT
Fs oo Juols ST Fs e Juobs Jil Fs gl Jole 500 SP1066 Wis SKbe KO37 Wiy :Kks U S G palS Ao s
Plant characteristics Max. of F3 families Min. of F3 families Mean of F3 families Mean of SP1066 Mean of KO37 Reduction (%)
a Joelé
T S N T S N T S N T S N T S N Families ~ SP1066  KO37
Ny I
S a2 B0 700 69.0 71.0 610 610 610 63 625 647 68 67 69 625 610 640 2.8 2.9 47
Days to 50 % flowering
.
, s U3 100 950 105 863  80.1 827 90 882 919 923 880  96.7 905  88.0  93.0 4.1 9.0 5.4
Days to maturity
Y Pi)}
, R 51 484 554 288 265 288 37 355 400 450 420 480 295 27.0 300 1.2 12.5 10.0
Plant height(cm)
Y Olaidl slas
S0 6.2 68 7.1 24 20 21 36 36 36 36 37 3.6 47 400 55 0.1 0.0 273
No. of stems plant
) s
‘“*’_fd’”’f“’“ 63 558 70.1 124 90 154 32 248 385 235 190 280 395 340 450 35.8 32.1 24.4
No. of capsules plant
s s
J’“f”“’“ 9.2 91 96 60 48 7.0 77 70 83 70 60 80 90 80 100 15.4 25.0 20.0
No. of seeds capsule
.
P 401 367 495 15 731 115 21 168 275 145 80 210 251 203 300 39.0 61.9 32.1
No. of seeds plant
is
o R 5.8 56 6.1 35 27 36 45 43 47 03 37 41 50 48 54 9.3 112 10.8
1000-grain weight(g)
N
o JSreeEe 2.1 1.9 23 05 03 06 1.0 08 13 08 05 1.1 16 12 20 432 54.5 40.0
Grain yield plant™(g)
T .
TS S0k 6.4 64 56 12 11 14 29 25 32 22 16 27 43 37 49 245 40.5 21.8

Water productivity (mg plant™)
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Fig. 2. Diagram of distribution grain yield plant” (g) in F5 families of linseed derived from a cross between KO37 and SP1066 in both conditions and water

productivity (mg plant™). Average KO37 and SP1066 are indicated on the graph in both drought stress and
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Evaluation of genotypic and phenotypic variation and drought tolerance in the

F; families of linseed under drought stress condition

Asgarinia, P.l, A. Mirlohiz, Gh. Saeidi3, A. A. Mohamadi4, M. Gheysari5 and V.

S. Razavi®

ABSTRACT
Asgarinia, P., A.F. Mirlohi, Gh. Saeidi, A. A. Mohamadi, M. Gheysari and V. Sadat Razavi. 2014. Evaluation of genotypic
and phenotypic variation and drought tolerance in the F3 families of linseed under drought stress condition. Iranian Journal of

Crop Sciences. 16(2):137-150. (In Persian).

Evaluation of genotypic and phenotypic variation and heritability of important agronomic traits in
segregating populations is one of the principles of breeding for quantitative traits. This study was conducted to
assess the genotypic and phenotypic variation and drought tolerance in the F; families derived from a cross
between KO37 (Iranian linseed cultivar) and SP1066 (Canadian linseed cultivar) at Research Farm of Isfahan
University of Technology, Isfahan, Iran, in 2011 and 2012. Results showed that under drought stress the highest
reduction in the number of seed per plant, yield per plant and Irrigation Water Productivity belonged to SP1066
parental genotype. Combined analysis, the highest phenotypic and genotypic coefficients of variability (19% and
25%, respectively) belonged to number of seed per plant, yield per plant and number of capsules per plant. The
highest heritability was estimated for 1000-seed weight (86%), plant height (85%) and days to 50% flowering
(81%). The presence of high genotypic and continuous variation and also transgressive segregation for studied
agronomic traits and IWUE in F; families under both conditions indicated that the F3 population or its advanced
generations can be used in mapping, identification of QTL related to important agronomic traits and increasing

drought tolerance in linseed.

Key words: Linseed, Water productivity, Transgressive segregation and Genotypic variation.
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