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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

MS) Sl Sk
Sypl) S 55 el sl A s 300 b 5y, § 395 guS Sl JgeS 5 4l3 3las G gy s oldes N Gy g3l Sas ST s 350,80
3T ys Plant height No. of stem Days to 50% Sy 635, No. of capsules No. of seeds No. of seeds 1000-grain weight ~ Grain yield plant’ ~ Water productivity
SOV ol an d.f (cm) plant” flowering Days to maturity plant” capsule’! plant” (2) (gplant”) (mg plant™)
E ) 1 3585.5 0.1™ 598.1 2555.2 29968.9 298.4 1787335.1 19.5 53.7 78.2
nv.
Lo 53,1 S5
4 565.6 0.3 8.3 21.2 1560.3 4.2 86477.5 1.7 2.1 18.4
R(Env)
S (=75 - - - . - - - - - -
K 120 124.6 2.5 22.9 35.1 379.6 2.5 19349.3 1.1 0.4 33
Combined Gen.
] o o - ns . ns ns . .
120 18.6* 1.2 4.3 242 183.3 0.7 9760.9 0.2 0.2 1.5
GenxEnv
s
480 14.5 0.8 1.3 4.6 167.3 0.4 7930.4 0.2 0.2 1.2
error
|5 - . . - - . . . - -
R A 2 929.1 0.6™ 4.4 40.7 2477.7 2.1 88275.7 04" 2.1 12.5
ep.
i 120 66.1" 1.7 18.4™ 53.97 352.87 1.0 17619.3" 0.7 0.4~ 2.6~
U Og Gen.
Non stress s
240 17.5 0.6 1.5 6.9 234.0 0.4 10692.5 0.2 0.2 1.4
cerror
oS N 'y
K or e 100.2 100.4 101.1 100.3 101.8 102.7 100.1 95.2 99.3 99.3
Efficiency
Y . . . . . . . -
R A 2 202.2 0.03" 12.3 1.7 643.0 6.3 84677.6 3.0 2.2 243
ep.
i 120 77.17" 1.97 8.8 557 210.0” 227 11491.0™ 0.7 0.2 237
Sis i Gen.
Drought stress 1
240 11.5 0.9 1.1 2.8 100.1 0.4 5168.3 0.2 0.1 1.1
error
oS N 'y
f‘*”’“’ o 101.7 96.4 100.5 100.4 95.4 105.8 100.9 94.4 100.1 100.1
Efficiency
ns: Not significant Jls sxe i 118

* and **: Significant at 5% and 1% probability levels, respectively
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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 . 15 ;> 3,57

B g5 e e R e Sy S
S Slis Genotypic coefficient of Phenotypic coefficient of Broad-sense 5% ells S5 il s il
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
6&.\.\? Lo y3 b0 U,
. 2.8 2.5 3.7 3.1 2.7 3.8 81 87 92 3.81 2.92 6.15 3.09 255 5.65 130  1.11 1.49
Days to 50 % flowering
Sk 6555
- 1.5 1.1 43 2.7 1.5 4.6 31 49 87 5.87 1.85 1795 1.83 091 15.65 485 281 6.89
Days to maturity
LY t\.&:,l
. 11.3 13.2 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 s oladil sl
i 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
. L
102 s S 191 218 159 245 301 275 61 53 33 60.5 557 113 367 293 377 153 79 226
No. of capsules plant”
JJ“; > &l sl
r 7.2 11 5.5 85 12.1 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
G g 5 &ls sl
4 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
wls 552 05
. . 9 9.8 7.8 9.8 109 10.1 86 81 74 0.19 0.22 0.22 0.16 0.17 0.17 0.15 0.12 0.17
1000-grain weight (g)
§ g y5 &l Jﬂa.“
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 F5 families of linseed derived from a cross between

KO37 and SP1066 and their parental genotypes in non- stress (N) and drought stress (S) conditions and average over two conditions (T)

S Sl Descriptive statistics w5 gls o, LT
Fi sl Jols ST Fi sl Jos Jslo Fi gl ot S50 SP1066 Wis ke KO37 Wiy Sk S S S S s
Plant characteristics Max. of F3 families Min. of F3 families Mean of F3 families Mean of SP1066 Mean of KO37 Reduction (%)
o Jusls
T S N T S N T S N T S N T S N Families SP1066 KO37
g I
< _“wﬁ > 70.0 69.0 710 61.0 61.0 61.0 63 62.5 64.7 68 67 69 62.5 61.0 64.0 2.8 2.9 4.7
Days to 50 % flowering
Sy 653,
. 100 95.0 105 86.3 80.1 82.7 90 88.2 91.9 923  88.0 96.7 90.5 88.0  93.0 4.1 9.0 5.4
Days to maturity
S g sl
. RO 51 484 554 28.8 265 28.8 37 355 40.0 450 42.0 48.0 29.5 27.0 300 11.2 12.5 10.0
Plant height(cm)
G g 55 ol sl
10 6.2 6.8 7.1 2.4 2.0 2.1 3.6 3.6 3.6 3.6 3.7 3.6 4.7 4.00 5.5 0.1 0.0 273
No. of stems plant
Pepagt) d}..; Sldas
B 63 55.8 70.1 12.4 9.0 154 32 24.8 38.5 23.5 19.0 28.0 39.5 340 450 35.8 32.1 244
No. of capsules plant
J}....;f 5 &ls slaws
0 9.2 9.1 9.6 6.0 4.8 7.0 7.7 7.0 8.3 7.0 6.0 8.0 9.0 8.0 10.0 154 25.0 20.0
No. of seeds capsule
&g 5> il sl
r 401 367 495 115 73.1 115 221 168 275 145 80 210 251 203 300 39.0 61.9 32.1
No. of seeds plant
als 12 05
. . 5.8 5.6 6.1 3.5 2.7 3.6 4.5 43 4.7 0.3 3.7 4.1 5.0 4.8 5.4 9.3 11.2 10.8
1000-grain weight(g)
4 g s 4ls :,gl.u-
L r 2.1 1.9 23 0.5 0.3 0.6 1.0 0.8 1.3 0.8 0.5 1.1 1.6 1.2 2.0 432 54.5 40.0
Grain yield plant™(g)
o o
e 6.4 6.4 5.6 1.2 1.1 1.4 2.9 2.5 32 2.2 1.6 2.7 43 3.7 4.9 24.5 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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