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Table- 1 Statistical parameters and diversity biological yield in 148 studied lines with
two parents (Yecora Rojo x No. 49) under normal irrigation condition (means of two
years and two locations).
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Table 2- Detected QTL Biological yield in a RIL population of wheat obtained from Yecora
Rojo x No. 49 at two years and two locations in normal, Water deficit and average of two

conditions.
ERH A g S S A s
Laes s (cM)
R%AE AE R?% A Position Marker interval QTL Chr.
Normal Jb ;
5.46 Agi=-5.89 2.64 -7.22 Cfa2174.2- Wms573 QBI7D-N 7B
Stress 5
- - 8.0 -3.16 Cfa2174.1- Wms573 QBI7D-S 7B
Average of two conditions la| % s> vau
AAgs=2.52
4.66 AAgps= -4.35 1.44 -0.5130 9.5 Gwm371-Gwm?213 QBYS5B-C 5B
AAgs= 2.57
- - 7 -3.22 Cfa2174.1- Wms573 QBI7D-S 7B
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Table 3- Additive x additive epistatic QTL and QTL x QTL x environment interactions for
biological yield in two years and two locations at two condition.

SR RO
x X i35 58 S g0 _ sy S Cnd _ sy 5
x el Sl 12 sl NG fo02
X ol | Jasee x Liol53l X (€M) J (€M) I
R g {
” el O B
R2aaE R?, o . o .
AAE AA Position Marker intervals ChroJ Position Marker intervals  Chro I
Normal condition Ju 5 Ll &
AAgi=7.93
AAg=17.19 'Wmc445- Gwm325-
9.06 2.84 -4968 78.1 'SLTR.2/ISSR9.24 2D 4.0 6D
AAg3= - 640 0 Wmc748
AAEgs= - 8.53
AAg=-5.53
'Gwmb544- Wmc786-
5.24 AAg3=3.56 022 -1.540 108.5 'Sukkula/Nikita.13 5B 6.0 5LTR.2/ISSR9.17 6A
0 0
AAgs= 597
14.3 3.06
Water deficit condition dirs oS
AAgi=-3.25
974 AAr=-243 106 0.7124 653 Barcl13-Gwm570 6A 104.5  Wms285-Wmc3 3A
AAgs= - 3.89
AAgi=-3.85
AAp= — 336 5LTR.2/5_SSR5.19
11.12 Adse 313 0.04 -1.020 3.0 Sukkula/ISSR7.92 1B 6.0  Barc134-Wmc388 6B
0
AAgs= 4.17
‘Wmc405- Gwmb666-
3.88 - 0.096 4.1532 8.9 Gwm276 3A 46.0 Wms155
24.74 2.04
YA
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Table 3- Continued
Average of two conditions Ll % 95 Jaw s
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0- 0-
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80 180
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0 0
AAEi1=5.97
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4.62 - _11.14 0.04 -0.170 107.5 Sukkula/Nikita.13 5B 5.0 Sukkula/Nikita.13 6A
0 0
AAE4
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212 e a7y 02 090 2T aRelaonssrar 1B 30 LTret4onssrz. B
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Wmc405- Wmc405-
AAEg=3.97
3.02 E3 34 4433 11.9 Gwm276 TA 43.0 Gwm276 3A
20.24 4.68
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Figure 1- Positions of additive QTL and epistatic QTL for biological yield in normal.
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Abstract

In order to mapping main and epistatic qtl and their interaction with environment for
biological yield using a RILs population of wheat, comprising 148 recombinant inbred lines
derived from a cross between two winter wheat cultivars, ‘YecoraRojo’ and ‘No. 49°, was
evaluated in two locations in Iran (Miandoab and Mahabad) during 2014-2016. A linkage map
including 177 microsatellite and 51 retrotransposon markers was used in this study. Quantitative
trait loci (QTL) were determined using QTL Cartographer 2.5 and QTL Network 2.0 software
based on the CIM and mixed-linear method. In the present study, the estimated heritability for
biological yield in normal, water deficit and average of two conditions were 26.52, 26.91 and
16.09%. Also, the highest genetic gain for biological yield was observed in normal conditions.
Results of QTL analysis showed. In normal condition, one QTL (R?s= 2.46), one QTLXE (R?ag=
5.46), 2 additive x additive epistatic effects (R?aa= 3.06) and 7 QTL x QTLXE interactions
(R%2aae= 14.06) were significant. In water deficit condition, one QTL (R?sa= 8), 3 additive x
additive interactions (R?aa= 2.04) and 3 QTL x QTL x E interactions (R?sag= 24.74) were
identified. In average of two conditions, two QTL (R?a= 7), 3 QTLXE (R?ag= 4.66), 5 additive x
additive epistatic effects (R?aa= 4.67) and 8 QTL x QTL x E interactions (R?aag= 24.20), were
significant. However, a little QTL was observed for biological yield, but in all three conditions,
the role of the 7B chromosome in control of biological was significant and a stable QTL was
located adjacent to the 'Cfa2174.1-' Wms573 markers, which can be used in marker assisted
selection for biologically selective
Keywords: biological yield, Epistatic QTL, Microsatellite marker, Wheat.
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