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Abstract
Objective
Photoperiod controlling genes (Ppd) are the most important genes groups that modify
early heading in bread wheat. The aim of this research was to evaluate Ppd genes in

Iranian cultivars, and also assessing the effect of Ppd-D1a on earliness trait.

Material and methods

Earliness was transferred from Excalibur to Kalhaydari, Roshan and Mahdavi cultivars
using backcross method to generate BC1F3 generation. Three photoperiod controlling
genes including Ppd-Al, Ppd-B1 and Ppd-D1 were assessed in Iranian cultivars using
PCR by specific primers. Bulk segregation analysis of Ppd-D1 loci was done for early

heading genotypes in three populations. Two years field evaluation were conducted to
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show the effect of selection for earliness on important agronomic traits of bread wheat.

Results

Mahdavi, Ghods, Kalhaydari, Sardari, Roshan, Kavir, Excalibur and Shahpasand were
containing Ppd-Alb and Ppd-Blb. Kalhaydari, Sardari, Roshan and Kavir were
containing Ppd-D1b, while Mahdavi, Ghods, Excalibur and Shahpasand were possessed
Ppd-Dla. Bulk segregation analysis of 10% of the earliest heading BC1F3 populations
showed that early heading progenies were possessing Ppd-Dla. Positive significant
correlation was observed between early heading and earliness. Meanwhile, days to
heading had a negative correlation with grain filling period. Longer grain filling period
improved 1000-grain weight, grain number per plant and grain yield. Selection for early
heading improved plant height, leaf size, spike number per plant, seed number per plant,
1000-grain weight and grain yield, while decreased spike length, awn length and infertile

tiller number.

Conclusions

Marker assisted selection or marker assisted backcross of Ppd-Dla gene could improve
earliness in bread wheat. Early heading was improved in Roshan, Kalhaydari and
Mahdavi background for 13, 14 and lo days, respectively. Selection for early heading
improved the most important grain yield related agronomic traits in Kerman condition.
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Figure 1. Backcross for transferring earliness from Excalibur (donor parent) to Roshan,
Kalhaydari and Mahdavi (Recurrent parents)
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Figure 2. Genetic diversity of evaluated genotypes for photoperiod sensitivity. a, b, ¢ and d
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2 0f ol Ui isgy Ppd-Dla 5 sl))s edaliiusdg) sy den (2355 (W Cunar 93 0 )0 Sl 4 295 L
Flhor et ) cuwl os il (gaaxie Sldllae jd (wydgj ;0 Ppd-Dla ()j cucal g 0 03 Lis o9 4 (addliwdg;
a i il eg)S dw b couv addliw by IS b 4 (al. 2018; Mondal et al. 2013; Addisu et al. 2008
Langer et al. 2014; Kamran et al. 2014; ) 5,l> ;1,8 (Eps) Lay; pluw o (V71) omsl5Jbyg (Ppd) 39 56 b
TOA g 397 obg)l dilivsj pliS oMl o5 (B o, )3 38,56 Jole o nse Ppd-D1I . (Zikhali et al. 2014
Ppd-DI1 ;s _asaliw ;Lo ed S S slagyj 4o oy (Langer et al. 2014) 55 an g 1) S5 byl
ey o ol @l opl(Langer et al. 2014) k)b ) Sl SKaS a iSp SW L 5,0l SaS a5 55y

- w95 4 e Ppd-Dla o5 <l (MAS) T Silis S 4 i 5L 5 (MAB) ) Sl SaS 4 iSp (S

T Marker Asisted Backcross (MAB)

2 Marker Asisted Selection (MAS)
e

Agricultural Biotechnology Journal; Printing ISSN: 2228-6705, Electronic ISSN: 2228-6500

[



RN,

yyasq ‘O‘)&u’o 9 Olhe dbs).é

20y Slas Sljdl a5 5 (S 8 el dmd o &) 0 b BT )5 (Sts oS il e Ll 53 )09 29
.(Flhor et al. 2018; Shavrukov et al. 2017; Mondal et al. 2013; Langer et al. 2014 ) 55 0 w23 ksl )
CiS 3 a8 bl )3 35S oe bl yd 3 0Skes Il g (pd9) sl Ppd-Dla 5 sy (i35 (IS sk &
5 o339 36wl L Ppd-Dla ) apleie 06 |y lo)S (5 0y Sbl Jolpe 13 0lS (Jg 2)15 2929 ol cudgaome b6
h (Sid Jiis Sl 3 paiS 3 Slas ljB1 )3 (o0)d9) L (350 Olllas (pl g ogde Al dude Wl e Lo)S 51 158
(Igbal et al. 2007; Nitcher et al. 2014; Shavrukov et al. 2017) slossls, L3l 4

Ppd- o5 Gy gy (Seis an oo 08) 5 a3 kulpd ) Gl canlio oS ()35 JS 5 510y B
oS 53950 0l o Jsb (48 (SVsb el 392 098 & Gl oM ()] (nl i 392 0938 4 (ulus 5 Db
S pAS WpyaS 3950 e «0n) 005 oAb S 4 dxgi b amd e B A5) Jad BT sle)S g (SiS JES (om0
Zheng ) x5k 55095 59, Yo 510 iy & 595 pB)l 4y Cos o5 )l il (aByl 4 Veoe o VoY JLo b Ll
5 Aol ¢ o5 ccspine pBy1 I PPA-DIa o5 Jisl ssd e olan] g 4 30 Lo oS 5 5l ol et al. 2016
Pgbioe 3ySdas g (00)39) g il 352 988 A (ol pB)l 4y UL S8y (13S (S By 5l oolitnl b julss]
-5 B & pulSusT o8, 5 Ppd-Dla 5 Sl S8 4y (2355 (I (b9 jlodlisl L gy ol aehdl )3 5, ol )
mi 3 Jead BT glo)S 8 el (S L egdle (ol b S5 48 b plam g e it (309 5 54>
Liuetal. ) b o (ialS oo F/E B ¥/ o paS ab 5,Sles ( Sla Sisle)S (wgmde 4530 SO jo il 4 05,8
(2016

rlSSTL oo 5 S () slaally (B )l Jols slacimar 3 3815 Olo 0 (owyd95 53U
9039 Pgo (p395 slp GRS 3l (LS gy byl gls b plosl (addlindg) sl (A2 il ladus (b
i arnd BOIF3 i k5 (F 5 ¥ slo JS0) 52 ooelio el ye 3lg (6,55 cslaally g5 cs,bsinn b & b
oVl gy b (o (aaalitndg) (¥ JS5) 392 Saliwsgs jo, Ve 9 W AT a5 & s9i0e 9 )45 009,
St i Ly 3 3,Skae b (Y (Srad i ) g ogMle ol 3585 5 430 o b o) st 2 5
laaaly » can ol Gin S oplply (Tuberosa, 2012; Lopes et al. 2012; Abdolshahi et al. 2015) 5l
o Jlo g bl 5 Sl 3p e b 5T (S5 51 il o0 bl 18 &6 (oAl 93,5 o g (63554
ol 5 (s pd9) (g 45 plosl (maalindg) (dly (RS Shmgl ol 53 4281005 o o s 3 gmabio el
O Loyl (T = /YD g T=[0V5% Coi 5 4 pgd 9 Jsl Jo) 29 510 xe g Cutte (w29 5 (dddliwds) (Siuads 53,5

050 Jobo L adaliw B 59, shiad 939 opl b g oa 5,155 35 (2015) Bodner et al. bawgs w395 ¢ (205 355

Yo
Agricultural Biotechnology Journal; Printing ISSN: 2228-6705, Electronic ISSN: 2228-6500

——



R Y,

(VYRR s oF 0 Lo VY 2,93) (55,9LiS (55995 gt oo

093 Jobo Lyiuls8l . (r=—+/A¥ s o T=—+ [V i )5 4 pgd 5 Jol Jlw) Cubly (g5 size g (o (Siummod &ild 0
Joudi et al. 2014; Thsan et al. 2016; Abdolshahi et al. ) ©Lsl ke Sldllas 3 ywydgj pB)l )5 &l iy
pLB,l )3 0 p0y9 Jobo i SV ol .l 0ud puaiS &ily 5,Slas yiulj8l 4 e 9 (2015; Shavrukov et al. 2017
P93 9 Jol Jlw) g2 53 &l dlasi (1= Vs g 1=+ /¥02 55 & pgd 9 Jgl JUo) 4> 13 (59 (I3l el oaliwsy;
UV Jodo) dgib o (F=+/VYNIS o T=+/YVast i b & pod 9 Jgl Jlo) by 5, Slos g (=—+/-¥NS g I=+/Yo st Cui 5 &

ol odpy Sl & 55 (1997) Regan et al. imgh )3 ailslia oy59 dau0 53 ()39 Cute

150
145
140
3 135 I
2130
\ o
4, 125 e
120
115
110 i
105
100 '
A \%Y o
3 J LHL
‘i 3“ O
v [a0]
Od9) &9 Gt IS

L ]

YFAL-IYAY (el S 43 owyp 2990 SRCUTgi 33 DA U 59, i LY S
Figure 3. Days to heading in evaluated genotypes during 2014-2015
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Table 2. Correlation of days to flowering, days to ripening and grain filling period with
important agronomic traits during 2014-2015 and 2015-2016
First year experiment (2014-2015)
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