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Abstract: Oryza rufipogon Griff. served as an important rice germplasm which harbors excellent yield and
stress tolerance genes that have been lost or weakened in cultivated rice. Within this study, a set of introgression
lines with chromosome segments derived from Chaling wild rice were used for genetic analysis and QTL
identification. 136 polymorphic markers evenly distributed across the 12 chromosomes were deployed for
genotyping. 87.89% of the Chaling wild rice genomes were detected. Averagely, 24 introgression segments were
found in each introgression line, and the genetic distance of each segment was accounting for about 16.1 cM.
By taking use of phenotypic datasets from two environments, eighteen QTLs on six yield traits were identified.
Especially, a QTL associating with grain width on chromosome 6 was found in two environments. Furthermore,
five QTLs related to cold tolerance at the germination stage were detected. Taken together, these introgression
lines served as elite gene resources with a potential for rice breeding.
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Fig.1 136 polymorphic markers using for genetic analysis of Chaling wild rice introgression lines ( ILs )
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Each row represents one IL and each column represents a marker locus. Regions with a red background represent homozygous segments from wild

rice, white regions indicate homozygous segments from receptor parent, green regions indicate heterozygous segments of the two parents
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Fig.2 The genotype of the introgression lines
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TRLEE PR QTL 43 45 2R WoR , S R4 AL
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Table 1 Distribution of polymorphic markers on the 12 chromosomes and percent cover length in ILs

Ye(afk Pt KK (M) B MRS (M) FRIC AR AR (M) AR (%)
Chr. Total chr. length Distance between markers No. of markers Cover length Percent cover length
1 194.10 17.65 11 155.72 80.23

2 195.70 13.98 14 158.59 81.04

3 179.70 11.98 15 179.70 100.00

4 190.80 17.35 11 185.93 97.45

5 126.00 12.60 10 98.98 78.56

6 145.20 13.20 11 145.20 100.00

7 115.30 12.81 9 67.86 58.85

8 128.60 16.08 8 97.07 75.48

9 100.10 7.70 13 94.95 94.86

10 117.20 9.77 12 100.52 85.77

11 118.30 13.14 9 118.30 100.00

12 108.20 8.32 13 108.20 100.00
ST Total 1719.20 12.64 136 1511.02 87.89

K2 SARBEMZEEARE 2 MIMEHRHEKEE

Table 2 Statistics of traits of ILs and recipient parent in the two environments

FARREE

PER g Introgression lines
Trait Environment 0 ZBRBPER YS09001  FHIE = Bt i ERRH(%)

Chaling wild rice Mean + SD Range crv
THHE(g) Jemt 28.43 18.56 23.89 £3.46 17.13~34.72 14.49
1000-grain weight A 32.47 25.79 +3.29 20.27~32.68 12.76
K5 He Grain length-width Jemt 3.55 3.54 3.30+0.40 2.48~4.21 12.16
ratio 537} 3.49 3.23+0.36 2.59~4.14 11.23
A (mm) dtmt 9.43 8.37 8.88+0.75 7.77~10.55 8.40
Grain length 5333} 9.75 8.79 +0.70 7.68~10.40 7.95
A58 (mm ) dtm 2.67 2.37 272021 2.29~3.24 7.71
Grain width 353} 2.81 2.76 £0.19 2.42~321 6.74
B H dtm 7.00 — 7.97+2.28 5.20~17.80 28.60
Tiller number EAEd] 9.20 12.25+2.75 7.40~19.80 22.42
i (em) bt 24.54 — 26.81 +2.51 20.76~34.44 9.35
Panicle length {353} 21.90 2275 +£2.36 15.60~26.60 10.37
- ARG

-: No statistics
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Table 3 six traits in combined environments

PER SrBERH [N ThiE FIAN HELTE Kl

Trait Tiller number  Panicle length  1000-grain weight Grain length ~ Grain width ~ Grain length-width ratio
rBERCH Tiller number 1

K Panicle length -0.229 1

T-kiH 1000-grain weight -0.316" 0.009 1

Hi K Grain length -0.237 0.096 0.664" 1

i % Grain width -0.151 0.009 0.396" -0.194 1

%% ¥ Grain length-width ratio -0.067 0.069 0.243 0.821" -0.714" 1

LAHREES: T AREEER

": Correlation is significant, " : Correlation highly significant

R4 SANREE 6 MERTE 2 MAMESR QTL BEAIER

Table 4 QTLs affecting eight trait-related detected using introgression lines population across two environments

PR o785, bric POCHN B8 LOD ff DR (% ) B
Trait QTL Marker Chr. Environment LOD PVE Add
TR qTGW?2 Indel2-11 2 lG3] 2.885 23.33 -2.495
1000-grain weight qTGW7 RMI11 7 Jtat 2.611 17.45 2.641
Hi Grain length gGL3 RM168 3 Jest 2.860 23.15 0.483
L% Grain width qGWS5.1 Indel5-3 5 s3] 7.536 31.03 0.115
qGWS5.2 RM169 5 dtnt 2.891 14.97 -0.104

qGW6 Indel6-10 6 {G3] 2.794 9.09 0.086

qGW7 RM420 7 deae 4.835 27.53 0.125

RM420 7 bsAE] 3.671 12.46 0.070

qGW11 Indel11-7 1 HEAEd] 4242 15.40 -0.075

Kt gLWRI.1 Indel1-7 1 fisaea) 6.645 11.10 -0.135
Grain length-width gLWRI.2 RM488 1 {637} 10.350 2451 -0.204
ratio qLWRS RM169 5 {53:3] 12.320 27.75 0.250
gLWR7 Indel7-1 7 HAEd] 2.614 2.81 0.070

gLWRI2 RM6296 12 i) 5.468 8.61 0.243

STEERH qTN6 Indel6-9 6 Jemt 3.845 21.53 1.674
Tiller number gTN9 RM410 9 dent 3.042 24.03 1.227
gTNII RM286 11 TR 2.679 20.98 1.284

ek gPL3 Indel3-6 3 A 3.544 22.34 -1.353
Panicle length qPLI2 RM6037 12 HEAEd] 2.775 16.85 -1.176

1B, Ui WO A% 2 S A s A 25 40 5 PR e il 55
T 7% ﬂ’éﬁiﬁ’] gTGW?7 VRN Ry I AH, 5
BHR: 1 A5 B B A A 1) S5 7 R R RV E

YER 1 4\7J<$E4*szrﬁ$ﬁaéaﬁ QTL, i F 3
FYL ik - RM168 Fnic B i, LOD {E 4 2.860, 51
HRFN 23.15%,12% QTL BYIPEREN My 1E(E, 1 HH

25 e A A ) 5 A6 35 DRI K AT 3SRV E
IKFEAFARLTE BE HERAROC QTL 43 M4 2R s 7
2 IR A 2 5 /I\Sﬂﬁ"*ﬁirﬁﬁa‘éé@ QTLs,
/\%ﬁﬂﬁ 595,65 7% 11 Sk b
7 YL B AR RMA420 [ 3 19 gGW7 7 2 5 gk
i@ﬁ"{ﬂl B, ULHIZ QTL TEA RIS thRB IS Fo e 3
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RAEM

Y 5E B 5 A KFERPRL 9 LA G 1Y QTLs, 4347
F1.5.7. 12 Stk b, Hrp 1SR e FIm
MHH2E QTLs, LOD H 43 41 6.645.10.350, 51 #ik %
433 11.10% . 24.51% , InPERUN 248 Gl , BTk
B A e 1 S 7 S R E . T 5.7, 12 %
Ye o iR I 5 QTL Y LOD {8 43 %1l 4 12.320.2.614
5.468, TTHK AT K 27.75% . 2.81% . 8.61% , RV {H.
BIRIEAH , F I A Rl 0 A SRR A E o

SYEERCHPRR QTL s R BoR, 2 AN Fs
s 3 3 A 5K AR A RO BEECH AHC ) QTL, 43
MTE 6.9, 11 FY R b STk 5308 21.53%
24.03% ., 20.98% , U B34 R IEAE, 26 I 3K 2647 o I
oK 1 B A R ) A7 S DR R A A AT 0 o BE A E B i

Y E B 2 A KRR ASEHY QTLs, 0 7E 3
S22 Sk B, LOD {5 BN 3.544,2.775, 5t
BRI 9K 22.34% . 16.85% , SN AR K A, 2]
FEIX A 1 R 1 25 I B A A ) S5 56 R ARl &
YEH
2.6 EEFHAMS QTL 5SS MREFELE

D2 S B B A N R BRI DT 7E 14 CAIR
TN K 2 P 200, Rl B s 45 & R R AL
#i , FFH QTL IciMapping 3 {32047 2 37, FAar il 2]
25 R WM A DGR QTLs, o 5 & 2 Wit v
A K QTL B (i 7E 5 5 YL ALK - InDel5-1
PRic i 1.4 M XN, a5 244 gLGGS, LOD fi
S 2.779, BTk % K 23.40% , A A -0.167, 321
AL R E 2R b B A A ) A S R RE RS R AIG i 4
G, BIYESR T APE . 5 R ZFFM IS QTL #%
ELLT 12 S YLK - RM19 FRICHHT 560 kb X
[ N, i 44 0 qLGRI2 , LOD {fi 2}y 3.440, STk %K
22.68%, MIPE(E Jy -8.743., e % X 8] N3LA 79 4
FH, Hp B e LA 44, 0B ONACI3I
ONAC300,0sCML3 . RIPI, ONACI131 5 F& 35 %5 it
P 55 ONAC300 W] Bg 5 A FH A L ) & B A K
OsCML3 = 5555 T-45 G MM SEH 5 RIPT JER &
IKFEAEH & B M R . 31X 79 A3
55 X Fih 3 RN A R G B 6 A4, 43l
I 0s12g0125000 . 0s12g0127800 . Os12g0131701 .
Os12g0132200 . Os12g0132500 . Os12g0132800, *4
LOD [ {5 15 24 2.0 B, 8 A] &6 I 51 3 4~ 551 ¥4 9
S S0 B %0 A 17 (B 1 QTLs, 3R W iX 3 A4~

B 1ok B 2% 8 BT A R Y A A DR 6 Y 9iR T
k. 3% 34> QTLs 73 Sl § 7 ir T 2 5 e (R 1Y
InDel2-14., 6 5 Y% {4, K 1) RM402 | 11 5 ¢ {4 (K f)
RM224 b ic M , 43 99k 5 45 M ¢LGG2 . gLGG6,
qLGGII,

BT 14 CAURAH 7 d ERBETERFAR
PR B0 K 16 OO, B 4E T I TR v P 650 i AR A
Ve BUR Y AR T AG I 5 26 i &R P Y QTLs LA
K QTL 7 Hr By 4 R e P K 27 R M85 s Y R &R
i 73 ) S 35 M 42, A K ZF BRI RE R 9 5
Syl I8 M9 (K 5). Bk & 35 Al 7 gLGG2,
qLGGS . qLGG6, tk % 42 7 41 5% qLGGI1; Ttk &
18 Fl 19 HF &4 gLGRI2, Tt MRS5S . 532 k%A
RO810 HI L, Bk F8 35 F1 42 M vk B B3, vl 4
IKFEE RO R
RS MRMBHUSEBRMBNAZFEURFEEH QTL
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