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Table 1.Performance of appearance quality traits of the parents and their Dhbopulation in three cropping seasons.

Traits Parents (mean + SD) DH population
YK17 ‘ D50 ‘ p-value Mean£SD ‘ Range Skewness | Kurtosis
E1HZ 2017
GL (mm) 7.9@.129.92@.0: 0.00. 9. 03 6 7.4D9. -0.6C 0.10
GW (mm) 2. #B. 0f 2. 3@.0. 0.00: 2.5«mM11 2.®67 -0.4€ 1.18
LWR (mm 3. 43.9¢3.8%. 2 0.21 4.36.4: 2.-475 0.02 0.03
GT (mm) 1.9¢®6.071.86.0. 0.03 1.9®.0 1.-129 -1.48 3.35
TGW (g) 25+@.1 23+@. 31 0.02 25.£32 8 14-38. 0.33 0.99
PGC (%) 96+5&. 17 47+828 0.02 71.:2%. 13-98. -1.41 2. 86
CS (cm) 45 . #8586 16+£529 O0.01 39+xT2.! 14-67. 0.13 0. 6
E2 HN 2018
GL (mm) 7. 8®.0f 9. 26. 0! 0.00C 9.80a.6:7.38. -0.5¢ 8.56
GW (mm) 2.60.012.22.1: 0.02 2.8®.1: 2.257 -0.4¢ 1.00
LWR (mm 3. 6£2.0<24.86%.0: 0.22 3.5%@.3!'!2.474 -0.01 0.02
GT (mm) 1.@2.0:z1.80.0: 0.02 1.2®.0 1.-159 -1.31 2.38
TGW (g) 27+@. 1t 23+Q. 21 0. 00 26+3®. 5¢15-30. -0.0¢ 1. 81
PGC (%) 82+¥.57 43+%.0: 0.00: 63+25.( 8.-206. 7 -0.7C -0. 6!
CS (cm) 48+%6. ¢ 35+45. ! 0.01 30.88%n. 2.88§. -0.27 -1. 1«
E3 HZ 2018
GL (mm) 7. 86. 02 9. @2@. 0. 0. 00( 9. 8. 6¢7.40D. -0.52 0.06
GW (mm) 2.6@.0(2.2@¢.0.- 0.00. 2. 4.1« 2.237 -0.08&8 0.93
LWR (mm 3.5%2.9¢3. 8.1 0.18 3.86@.3¢2.-47 7 0.05 0.52
GT (mm) 2.#6@.02 1.20.0 0.00: 2.00D1 1 1.-26C -0.68 0.214
TGW (g) 24+@.8(22+6.61 0.00°f 27 .42 9 16-32. 0.30 0.92
PGC (%) 83+7.5258+9.2' 0.01 71+£22. . 7 .-907. -0.98 0.17
CS (cm) 51+29.¢28+41. 0.01 40.£13B. 2 -775 . -0.37 0.22
Dat apra@ssent ed as the mean N standard deviation (SD), G
thickness,graeGWw, weld@ht, PGC, Percentage of grain with ¢

Table 2. Coefficient of pairwise correlation for appearance quality traits from a DH population derived from

YK17xD50 under three different environments.

Traits Environment GL(mm) GW (@mm) LWR @mm) GT (mm) TGW (g) PGC (%)
EHZ 20 -0. 342
GW (mm EZ2HN 20:-0.401
E3HZ 20. -0. 284
EIHZ 20:. 0.864 0. 764
LWR (m E2HN 20: 0.893 -0.765
E3HZ 20 0.848 -0.744
EIHZ 20. -0.22. 0.841 -0.246
GT (mm E2HN 20: -0.21 0.686 -0.218
E3HzZ 20. -0.241 0.442 -0.223
EHZ 20 0.315 0.279 -0.52:-0.081
TGW (g EZ2HN 20: 0.283 0.435 -0.01' 0.138
EsHzZz 20:.: 0.318 0.258 -0.03'-0.207
EHZ 20:.-0.211 0.342 -0.335 0.563 0.151
PGC (% E2HN 20: -0.252 0.430 -0.391 0.295 0.218
E3Hz 20:. 0.233 0.327 -0.350 0.376 0.272
ElHZ 20:. 0.08! 0.197 -0.22. . 0.432 0.497 0.6114
CS (cm EZ2HN 20: 0.01:0.215 -0.21 0.282 0.346 0.878
E3HzZz 20:. -0.02 0.249 -0.25:0.332 0.424 0.660
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Table 3. QTLs for appearance quality related traits in DH population in three different planting seasons.

Traits QTL Chr. Marker interval LOD Var % Add.
El
q GR 2 RM3 4gRIM1 341 7.92 13.7 -0.23
g GB 3 RM69-R®I1549 11.7 34.9 0.39
et qg Gb 6 RM3 8RB1952 3.76 8.26 -0. 23
qgGi10 10 RM1 3-RBI2574 7.38 19.1 0.29
g GV 3 RM1 4 8ROVE 9 1 2.52 7.60 -0. 03
oW qgGw 4 RM7 5-BEI16 33 3.46 12. 38 0.04
qgGw 7 RM2 7-B#2 3 4 4.66 15.2 -0. 05
gGWwWo 10 RM3 tRM25 3 6 3.20 9.70 0. 45
g L WR 3 RM6 9-R®1549 8.02 26.6 0.19
L WR g L WR 4 RM7 5-BB16 33 4. 00 12.3 -0.15
g L WR 7 RM2 7-B®2 3 4 5.86 15. 8 0. 14
g G-I 1 RM8 O-RM1 29 4. 37 13.38 -0.01
g G-B 3 RM7 1-RM6 9 2 ¢ 2.50 7.18 -0.01
er g G-b 5 RM10-RMI1796 9.17 26.9 -0. 03
qTGwW 1 RM8 O0-RBI1 3 2 ¢ 2.64 6. 11 1.04
qT G 3 RM15 4R0MEB 6 0 4. 48 13.6 1.62
qgT G 5 RM10-RMI1786 3.27 9.43 -1.79
TGW qgTGW 7 RM2 3RAM2 4 8 8.95 24.9 2. 15
g T GWO 10 RM3 IRIM1 375 3.28 7.37 1.23
gTGwl 11 RM6 6-B®M2 7 2 3 3.35 10.0 -1. 36
gPGTC 1 RM1 0 3RIMB 07 4.09 30.1 -19. 35
PGC qgPGZT 3 RM3 1-BM7 3 8¢ 9.27 31.1 9.57
qgPGZ 9 RM2 4 5R3Vi6 8 5 3.36 20.1 12.70
qC5 1 RM7 4-R8I1130 9.74 24.7 -7.80
CS qC-S 3 RM36-BRMI137: 3.02 7.06 3.48
g C5 5 RM10-RMI1844 3.68 7.52 S5.17
E2
g GB 3 RM6 9-R®I15 49 7.92 21.3 0. 34
q G4 4 RM1 6 8R5VE3 8 3 2.61 6. 70 0. 17
GL g GB 8 RM2 2 RIVR 317 2.63 7.23 -021
g G9 9 RM2 4 8R3VIB 7 9 3.15 10. 3 -041
qgGi10 10 RM25 6RaVR2 5 7 ¢ 2.85 7.01 0.21
qg GV 3 RM1 4 8RAOVB5 9 2 3.24 8. 27 -0. 04
qgGwW 4 RM7 5-BBl16 33 3.95 12.2 0.05
ew qGw 7 RM2 7-R®118 5.69 17. 2 -0. 07
gGWo 10 RM25 3RaV6L 3 7 3.56 9.63 0.043
g L WR 3 RM69-R®I3601 4.93 17.1 0.05
HWR gL WR 7 RM27-B®118 4. 71 13.1 0.03
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Table 3. (Cont’d.).
Traits QTL Chr. Marker interval LOD Var % Add.
g G-I 1 RM1 0 7R8W7 4 0 6.89 15.5 -0. 34
GT gGb. 1 5 RM10RM179E 2.69 5. 75 -0.01
qgGb. 2 5 RM1 8 4rR4VBL 6 3 2.53 7.51 -0.41
qTGw 1 RM10 7R8VL 1 3 ( 2.52 6. 86 -0.10
qgT G 3 RM5 4-BB15409 6.69 32.2 1.95
Tew qT G 5 RM1O-RMI1786 3.09 10. 4 -1. 86
qTGW 9 RM6 4-BM6 7 9 i 3.74 10. 2 1.89
qgPGC 1 RM7 4-BRE1130 2.72 11.6 -9.28
Pec qgPG¥® 5 RM1 7 9RoVOL 8 4 ¢ 5.06 19.3 15.9
gC3s 3 RM36-BMI137: 3.26 16. 4 5.41
CS qgC8. 1 8 RM2 2 4R4VB3 2 6 3.19 9.55 5. 28
qgC8. 2 8 RM2 3 1IRMWA3 2 6 2.91 9.47 -4.98
E3
g GB 3 RM6 9-R®1549 9. 72 33.0 0.41
qgGlz. 1 7 RM3 8-BNI11 3.76 9. 36 -0. 26
et qGIz. 2 7 RM2 R4M118 3.66 10.0 0.21
qGi o0 1 RM13-RE2574 3.54 8.66 0.20
qgGwe 3 RM7 5-BBl16 33 4. 05 13.38 -0. 05
GW qgGWw 7 RM2 7-B®2 3 4 2.53 8.85 -0. 04
gGWwWo 1 RM3 IRIM2 5 3 6 3.48 11.7 0. 45
g L WR 3 RM6 9-RMI3 6 0 9.79 29.6 0. 22
L WR q L WR 4 RM7 5-BEI16 33 3.009 8.87 -0.12
g L WR 7 RM3 8-BRBI1962 3.25 8.04 -0.13
q L WR 8 RM37-BR®2 241 2.87 10.1 0. 14
qg G-I 1 RM2 IR2M3 520 3.44 11. 4 -0.01
gGbh. 1 5 RM10-RMI1796 3.30 4. 39 -0. 02
er qG5b. 2 5 RM1 7 9RaVOL 8 4 ¢ 2.60 12.5 -0. 02
g G-¥ 9 RM4 8-BMI2 453 3.29 33.5 0.04
qTGWw 1 RM8O0O-BRB132¢ 4.07 15. 3 1.80
qgTGW 3 RM15 4R9MRB 6 0 6.78 22.7 2.11
TewW gTGHW. 1 5 RM1O0-RMI1786 4.19 11.9 -2.10
gTGH. ¢ 5 RM3 1-R®5 9 07 2.83 6. 70 -:1.19
gPGT 1 RM7 4-RE1130 3.42 16. 2 -10. 45
PGC qgPGZ 3 RM10-RMI1866 4.39 17.6 -13. 97
qgPG¥E 5 RM3 7-BBI5 4 6 ¢ 2.48 8. 45 -7.28
qgC5 1 RM7 4-BR81130 4.11 14.6 6.00
€S qgC3S 3 RM36-BMI1611 2.81 7.43 4.69
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Fi gLoRastoifomain and epistatic effect QTLs for GL, GW,
QTLsforGW: I n present study, dieft feecrt eerdt i T LEs1 faonrd &W , I
were identified in differddnt wenwi rtdweanepml ¢ail o noyquoifcci 1 2 0 8 &
The QTG&VE wa s maj or QTL detnadct%®.d7 08 itnheEl and E2,
chr omosomes 3 under al lef ftetcrtese ¢ aemmev ifrroonmnmen5t0a lwer e
conditions, |l ocated bet wevber ¢ dae, 4BtahOlb enims hceB M2 4893 m YK
RM6914, RRW11810380h7d R VMR NM1B&G3 3maj or q@MWwsas found bet ween
in EL1, E2 and E3. TheGyhemoteyrpviacd sRERIMR {7 i5l@ém s ERf and
were 7.60 %, 11.97% and 13r 88pedtni VEell,y.E2 Thed LEGBD
additiveqg@®GWfcaame dfrom YKI1I@hemmntdyptitce y@W watrieonlss. @22 %
variations of GW under E117E25®%ndnEE2wamea r8e 8dbr¥d eidn ak3
-0. 03mln, 04 mm -0OamMd mm, respeecftfiegeblVyo e menfr om - KQIFMAw,0Th

addition,qgGWrrgeaV QTdrsd OgeGWan0. 04 mm

i n

E1,

E2 and

E3,



1272 FAHAD EATLIAL. ,

QTLs for LWR: To t al 9 QTLs, for UvWRi wereni dénflTiGW evd t h 1.62g,
The Q@QTLIWR wa s |l ocated betawmae nE 3t, h ey .ensaprekcetrbse e mer eq®TL s
RM148RAVMEBE 914 in E1;RMB86dDIRMHITIZE®RwWercket ect ed undesbealwe eanyv
and E3, respectivel y. Thet hhei ghmas ke t(RUDRYMGBDA S t waal 9 pher
and the phenotypic variatvani ataisor26e |y iime dE 1by 1378..1514%
i B2 and 29.61% i n E3, respteltea i vedyti Tdeaddidtiitve-ke &l daetct
came from D50 which increas-BE® LWR -EB2111apg?di hnEXE,1,r espec
0.05% in E2 and O0.92l2WRwas E3. The QTL,
detected on chromosomes 7QTksliorRGC:A at b b r i8n Qbde® Gege ng- PtGICe
mar ker s -RRM217B5 2i n E1, E-2 3an &P REGBONS chr omosomes 1, 3,
RM1962B3.i nMoreover, t he ciodnetnrtiToheteidQh P &Tawaesr ewpaesat e d in
observed as 15.22% in E1,en3i.rloln4neinnt sE2b eatnwde e, Ot4lye i mar
ES. The additive effects RMAOiéEIfnrédo nR MEIREMA 3 & O&28 h E 3Wwa s
ncreased by 0.14% in E1,adodioPBDFELr eandde tfe.cit3ex% iim E2. an
dditionally, some otdcleWR datr &etr e dRRMAT7B894640BRIVEIRNMGHA &1 Y wi t
in BdOglLWRi n E3, whi ch tthhee phemot ypiiece variatiom of !
ari atdqlWRanfdLWRwere 12. 3E%%t heendadditive effect cafme fr
0.18% in E1 and E3, respéc?2d%eitypyd%.Then aadidiPiGEamef f2e cC
rom YKZ107 1whe% e nrO .F114,% ainnd E3x.PGCwer e detected in EI1, t he
31.18% and h20.ald7d% twhvieswwhef f e ct
QTLs for GT: To t al 10 QTLs for Gal omelrast eidd etnhta tf Ptelgc apres iftriovne
among t hgepsGLaQgGsbwere repedXtlddd & GZcame from D50 respect
detected in all t hrge@Lwansvi ronment s. The QTL
detected bet RBMIBA-RMb29 mian k BELs fomGS: To t a | BfCQTwere identif
RM10 7R8V27 4 0 5 i n E 2R M52 ORM2WIRE S8 h t hgeC-$Qiras, detected bet
The phenotypi cqGlowatsr i Ibau.t g maar Kkoafr i nt eRM2adl 6 3R'M7i4n0 5EX and
El, %5ERH1. 48%ainl E3,s addRMIilEO07efifrc E3. The ph@dotypi
canerom YK17 witf. 0ar imant ii wesEdgf24. 76% in EI1 and 14.64
0.04 mm in0.BPBAmmndn E3, addes p é ot Gedlclfaygnet f o fowre YK 1870,%
Anot her qGJ®l,was detectedt sandE.10% ndrespecti velCyB wafksnot he
phenotypiwasmecdradddbnoswel2d@i®cted repllhrect| yenwn dvdinale nt
the negavevefhdditicame fhraornrbovikd7 bwittwe en t he mar ker
vari atO.oonl&mmi |l arly, g&5b4t RM789 QT LR MR3W18347 3 a n d-R MRLMs3161854
was found bet wRMINO-RtHhe? 9@ rWh eénrhs expl ai ned phenotypic val
E1l, EXZ3andespectivel y. Whred edas43 a%oitrhekl ,QTEL2Z and E3,
(g G5-2) wa s identified botenf feat Ecamendf r@ean BPhO increa:
chromosome 5 wpib vaei phce ABI% 7i. %5 %HIn, E2 4and 4.69 %
and 12hB83%,dditivef redn e¥ KAdda md q 1S |ways, detected din E 1
Furtheraotoher, q@Bhlwas det ecthleat wenenE3t he mar k-®RM1 8 awitrhy al
and its phenatypinc was f duredohypi3c3. varyd atihaemd i afi veE2 el §
Moreover, it was noted t hcaamet hfer pm s WK L1vweowa dSHiivmo i | veet hegfsf
came from D59edvhvahni anicor WILEK-808l0¢COn. Werdeet ect ed ,only
wi t h phemaot apii on of 9.55% art
4 QTILGW, s weTiGMe g at i ve additive effect came
-1lpAGWhr o mo s\aneisa tlibo 2 8Wd4taltb 8%, respecti vel
and 11, were identified. The maxi mum LO

QTLsforTGW: Tot al 1
7, g-9 GWg-TGWand
3 5, 7, 9, 10

value was recorsded@Thks s Bo ®d&edtionohQ'Ls with additive x environment and

6.11% to 33.75% of pheno tepigasic interactionsa fTod | anmdd o@hldsr ai 86 ,
mm to 2.11 mm qffGiMddgdTeGWei eEF8ding GL, L WR, TGW,e PGV
were detected under @TGWthddéténei domemerntro.nmemd i nter

waboc dtegdveen t he mRAMKk32S aiRiM8 0t618r e e environments (Tab
E1IRM1O7RRVMVL 13070 n E2 enads E®Ome whbuti on rate was sl ess
phenotypic variations wer @héeskl»wQThsElwebe86d $tnr ERuUutaa
15.36 % in E3. The addeneovkrmasdmes. cdmeeveom &®bD whe

1.04g in E1 ,aheér @8a80¢g hen arBd@siitd nvief ieddretct under al l t hr
came from-OKJiGh Ei2t. h IgnT @ depi shatic interaction of al/l
wa s identifbemd WwhdfiRMi&I€9 @ne pa-atl efi biepistatic inte
RM3601 wunder al l three emnviemdn rhd retds ;whti lkéh & ehii yphiédy T

variations géocpivai eed3b§g9% haBt2. 26%Wer ed chromosome 1 ar
and 22. 76 %, and the additrnate edffeepi Str¥HiTADQTeli PWa * a6 .e:
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Table 4.QTL with additive x environment interaction for appearance qualities detected in DH population in three trials.

Trait/QTL Marker interval (Pozilgzllsz) Range AEI/R! AE2 /R AE3/R’

q G RM1 0 7R8VE7 O 7 84. 4 7998.2 -0.0001 O0.0000 O0.0000¢
gL WR RM1 0 7R8VE7 O 7 82. 4 798%6.4 0.0000 -0.0001 0.0001
q L WR RM5 8-8BM5 3 5 17.9 14-271.9 0.0051 0.0111/ -0.0162,
qT GW RM2 RAM1 1 8 66. 1 59-72.1 -0.6767/ 0.3610/ 0.3257/
qPGET RM2 3 SRAVR 4 0 6.9 4-01.3 -0.0001 0.0001 0.0001
qPGLC1 RM6 6-BBI2 0 € 61. 4 5966.4 0.0001 0.0000 -0.0001
qC$ RM113ROWL 1 4 107.0 95116. -0.0001 0.0000 0.0000
q CS RM3 1-BMI3 6 8 119.6 114129. -0.0000 O0.0000 O0.0000

Table 5. Epistatic interaction of QTLs for appearance qualities in DH population under three different planting seasons.

Traits Chr. Marker interval Chr. Marker interval aa;j R>%

PGC 1 RM13-R®I10316 6 RM208R2w1 370 6.22C 6. 2¢

Discussions gLWR3ngLWRWer e recorded as t he
being repeatedly mapped in al

Appearance is an i mpogrutadnphypnopgpty ofesiuiade eguweaikre s ev ra
that defines its market wdltidhe thganodresi cusbete.akehdshtge.ce
grain qualitet.amld20yli%e)l.d AlRUHaozugthu d W,i cwe ad GDbEoicche retdf i @n
grain quality has negati vehc@meePmes$ ondS wicCtohntyrjod|ld Nyt t
considered as a cruci Xetaspéet eShAipngéddi ngW@ T YTALasghs f o

al, 20d4i3).q@ality traits 8H7EWRUY &’ﬁf?t5P|U\7Ié¢”tﬁ‘rrﬁag5tg&5rmedpﬁ
and being influenced by mdj®o rPrE£sf NGET&ROH TEMSa § Hgessam
along with their epistatlcgeeprpdn'é:nvrlegonon’i‘enotnalckbrfq?(%fb&t%me
|t i s i mportant t o und%?sst ahgat ' rgseé1rcaectol hc?fus
maj or and mi nor QTLs onalg’ a2|0nOe11qu|%u2laQ1]y & |ts :
someégs a major or a minor Lm'caan e af c t&§s éce|s al
) . . . arance . f rqPG¥Ct1udy,
variation in the enveltroaulaﬁ §é¢5f00nd|b é {R/ (ﬁelde fif
2006, etemd 2014). I n presgpig Stola Ve d Blovt REWS SRMIZ 86 a
LWR, GT, TGW, PGC and CS werqseny oasrb%leyZSe% ft T hlrb%' ladditi
M-QTLs, epistatic QTLs andg Q)Erste@S%)Q%n've@sbsbgﬂb;sH&‘t@ Fbh QT :
t hrddd f er ent enV|ronmentalbecoenxdputolroerusfurthe i n eitmpr ov
GS a8 comprehensi ve tra|ta|wh|2c0h14|ncITuhdeesCSGL,sGaV\ﬁ i mpor
and GT. QTLs affecting d'ftfn@f%r}teaGSoftV@Hélsklwrﬁerses ded e
on the same segments of gOSBIMBOSadMeE adehePPéd eds id ma
previous stGhdiessonki ndththng| mpghmemMPRrtashditions. Si mi
agmomi ¢ traits because ithymyodtti wel2yanbeauljadeenst i gn @idn
weight and infleenaée20hb4;yddd@ma@lduiong chal kiness of ri
et.  al2013). TheLA&NWYGL@RBUrseMor eover, a <cluster of QTLs

found stable under al |IThpeoRM2 A M 101IN2 69 I cONW i chhdr oSnEoadsSoones .1 0 .
gGLal Il ele employs aost Ghngoenimbact foatrq GLRM{BWIffGT Ao d

al so a slight influence ognT GMAWN avthii €dra b Inyd i caaltie st htehsaet fi
may bleoccaol i zed wigthi m wdiogwetay@Ts&trong effects on t he
gqTGWa8s repoTaned . my 20@SIBad environments of the three yea
hi ghest phenot3ydp.i9%7 % awhiiacthi ornhe®afieddus st udies have found
its potenti algrrailre. ganddiinmpyobilv,s ngteduf or a higher percer

theGLIMWlas identified in attHant herpeiest aB Vv i redtm meeln2a0s0t8i)o n sO Nn(
whi ch needed further inveshégahand, tsoomfei gunei @s¢tdeinto
possible role to i ndg GWe npcleay 6. aMniemp@Tlt,ant role in

associated wiwiht m@GW klearsb-oRM2dp®D2 t ant traitd. 8l QTd&r it e mti t
RM234 on chwbmods méoudnd ais. &L , majWRr, TGW, PGWC and CS v
QTL for grain width on tahdeli bageésx oénviitrsonemensi §themrtr

mapping in three environmehmtsumdhear dall tohcea2 eRlUutbom
rate wmiatxh mofl 7. 25% tot al q@bemgutwRwies e found similar t
variations. Further more, WaVRRti salaracdtorédert .ianpOHb@B)W.et r al
whi ch measure etaha@ancgr aigusadangpy diiff erences among our f
contribution with GL and GWpol bedursrteundti esst uWegrr e diobhser &
QTLs related to LWR wereouteomefioé¢dehutr dmwmenTLasnd |
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QTL of epistatic inter actAcknowledgement i denti fied [ ocated ¢
chromosdmespBenotypic contribution was | ess

than their main QTLs. The &pistdatisear aherwacdfoilnga nghiian
traits were estimate-<al IbalNiadonrnagl oMbei pa¢ce oFfoubdati on

epistatic interaction forRers@@rwadis adeéntDeveldo pwiteincth R &
highly significant epi stPativé ncef, f eChi-2% ,h4 &6 2d sRe@sOegadr ¢
chremme 1 andel6y,. rTehsep eccantheiviehoipoent atPe ogram of China
6. %4o0f epi shaag i acQdaunt ed I Met i auCwRFACIERON a (
percentage of the variance than epistasis interactio
( Kepeitrrgal 200e8t . XailRP02). Commefererges | | vy, ot her
reports demonstrateldaytelda anep stasi al
i mportant role in the genEetGiﬁi(tlaE d?‘st%ect?Nﬁﬁ’Ynge ’}fn%% éKr
traits ient .railc2e0 O@Ytu. VWan2g0 12) i ndNed | ine pul ation derived
order to obtain a better uamqjerfs,manqnbgcjg,n%f atquae|goetr}%rp|
basis for grain appearance qGURMC tG¥piand 1 @.r ai wei ght i
YK17 and D50hpopplatiaens, RErh,s Gand YQTXing, H. Mao, T. Lu
T environment al interactior2§06werGé53,alasomahcmraIQTzLedOrAgnre
increasing number of studiign®r Qdbefadredratmawi dttheand
performance of some traits p|unta i &  twadsn SP PRICANSyY PHRPU T
I environment et eph@OIl@)s 3’(%@6;}1711164
. ao, Z . Sheng, Y.
i nteraction ema)dy[rblha)wrcorpthrl t439 t]e and P
relatively | ower, suggestlnggentolpnp It gelo\denggggrrnelsnsdd
GL, LWR, TGW PGC and CS qur%ltlsesussi'n? ecCofn® iOF Hreta inb
t he environment al cond|t|onssatue\)gaateptgg.om@ﬂattw and GT,
showed i nf |l-QTelnsc e waosf dvw mi saet .F., FYor Zeng, L. Ling, Q. Lt
epistatic imG@GE@rvaad i ®mmserond d20h6.epQTdt mapmring of grain app
interaction excluding GL, GWai@TwelLWwRt usGwdandr e mbina
The sum efQfTdcst sveafe Mi gher |(OHyé%#ﬁ)%tr'lv§éﬁ(3@'ﬂ7m393 |
to corresponding epista-ti'éeFTYY, ul'gglesﬁtai ;gnateglog IXH e o]
QTLs wer e t he primary baS|sd termﬁﬂ?ﬁge iTe Ma)lng anneied:o
I n this wotrutdhy ,notti nigs t hat glajzg-,mQTLs f
gr aampearqairadd ty on RiMr6t9<2r9MladnSg,0F§., L. Jlang, J. Zheng, T
RM15490 on c3h,r oRMRRIMM296 0 ohAa013. Gen ertiicce bgarsaeisn osfhape: S0
chromosomes 5RM2mBM RM2 7¢Hr o m'o!stotnl]eGTsr"”’"“”"‘5’n PLI8a(Mt)2: S 62i1.8,
shi.mar u, Hi,r ot Ma d
7 wer e |l ocated. These |°Can'o°dré$a n%9%5t6nd|s'hﬁa‘tzol ese
regions wer e i mpertamice i o ug@lyiat we %erolase gene ghGW6 en
hence more emphasis shoul d amel gmnorethastee eSdednse 7iorwmt er v al
in future studi es. Kepiro, J. L., A. M. Mc Cl ung, M. H.
Fjellstrom. 2008. Mapping QTL.
. rain characteristics in a tro
Conclusion 3 % cer @8 ( 2 BICTiod 77
Len Y. , D. Xue and ang. 2014
In this study, we identig%@dcogﬁinagdchluq“\/@ny;Lnga)e & ar
additive x environments QTLsum@mhydt 1lo-2®FbL9 associated W|th
epi stasis i nteraction forLigrWai,n Cappa@m,r arnc &i nqoualYi t yi aa
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distributed on the 11Latvasom§§ lze)ast'rl‘ %QJfa' h §NageuhgndGentl «
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I n, . an . u . . a I N
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19 -D ree envi
conditions. AmongPGLNeBE@W {hyee QTLS chen. G.H. Yue, Q.13
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Most of the QTLs r eipeosr,t e @D siof- Aprez\PléusF'é‘teuH‘app'”g of g
validated i n t his researchneafhé§%gegﬁ'f I'VQ|©|s foagnradsxmoao
. . gran P 8 m GSe(nSo} 6 5
exploring fine mapping anc})hgn(pl Cg:ulaS Tgn ajn ,ﬁ_rﬂ%Ta%@daJ'n
coul d be used in developlng)lomolma:pupl ] mfargqur_ﬁ |feonrgth

i mproving rice appearance quhtdrmoysomd .7 Gefn.r RT ER yo:BmS5.2 3
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