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O (T RAYE R E UK D EERE - g
PR 3K oy VL > [HEE KRS Koy KR E
Hy e - AETATRIRERAY B RELE H - 1K
S Na” B CI" EFH M T B H i KREm U
Na' J Cl {9 B 15 4 B s P i+ 0% 12 J T 2k
o ERFLEAR - & CO, [EMLZR > BfEE
TEAREZIH - #EmEAETE(LEE (reactive
oxygen species; ROS) » HE AL ZE - e ir
TEH R EOE GBI SR R
AEEFFNEZEREK  EFAESHEERSET
(Darwish et al. 2009; Tavakkoli et al. 2010) -
Munns & James (2003) #5 1 Na" Zf& 7 i F
BB oy WA T KA E PR E A A R -
PRI - WA TE AR o A R 77 0% - B R 4t
FrEGRPENa RE - WAMIEH K %
A TE PRI B R A PR 2 o 4t b BB ERAY
Na'/K" b3 - i B 14 1975 % Z R E 2 (Ren
et al. 2005; Yamaguchi & Blumwald 2005) -
BILFEEE R o (EYIRYit B B o] DU i Na'
FIHERR BLpR A ~ KT W U R 4 FF Na'/K” EL 32K
2 e

B PR /K fE £ R B8 512 (International Rice
Genome Sequencing Project; IRGSP) 52 [ f&
T8 "H AW, (‘Nipponbare’) 42 BRI HG £47 389
Mb HJfEFe (IRGSP 2005) » {2 T &1 73 11
WY - R IEREKEEE L NMETE
P AT R BEE ARV EE T - e G KR S
ENER - fE5 T B SR (Collard
& Mackill 2008) » [tk B[ Ky 75 A7 ik i By 258 ¢
(marker-assisted selection; MAS) - MAS 1] {F
A2 BRI T8 N AR Pk B ARE IR - AR R E
B RAETT BRI - B P> &) v B B 5 5 WU /D
MEESE - ANV IERE > LHA&
% RN H A BB (pyramiding) FA[FE—{& R
KigmidE g - HEKREEE LA MAS £l
I RRAEE % > 4 BRI 22 Pl =
Subl QTL » Z A ‘Swarna’ ~ IR64” Fl ‘Sumba
Mahsuri® /K amfE - B T RA mEE AN
= A E B R B R AN - N T MR 2 R
M (Neeraja et al. 2007) 5 L5k » A RKHTREEL
i (Jiang et al. 2012) ~ Hi A E fL % (Pradhan
et al. 2015) ~ Hi ¥R & (Hu et al. 2013) ~ &

Ik (Salgotra et al. 2012) ~ # I ZE & (Swamy
& Kumar 2013) ZJE ] MAS #1744 B anfE Y
HO > e AR E/KEERSE ~ JUR KU
BV E - Ruengphayak ef al. (2015) HLL%
RIE BT > B & Z subl ~ BIREEYR 2
gBLI J: gBLII ~ HiH EERRE 2 xa5 f Xa2l
bita M I EL R sesquiterpene synthase (TP) I
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Ia (SS1la) FERAFERNRE » HAF|SENZR
B FOR ML fE PinK3® of - &4 4 £ 7 WINVEH R
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B & F£ I 0 Islam & Gregorio (2013) F] A 47
1~ 12 % % B [B] 22 & f& (marker assisted back-
cross; MABC) » 1 Saltol % A F) F[J & Fill F i
f& ‘BR11’ ~ ‘BRRI dhan28 1 ‘BRRI dhan29’
oo NSRS ool 2 i B R o E AR Sy
W 4R T E & © Gregorio et al. (1997) F]H
‘Pokkali’ Bl TR29” HEfTHEAC & H A E £ Z B
HR % E—BEKREE | REEHE £ 10.7-
12.2 Mb 2 31 1 {# 812 ] Na/K" LR AR/ 2
QTL » 5 % & Saltol » Thomson et al. (2010)
$1 ¥F Saltol QTL #1775 M » BR Saltol QTL
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T B BRI 2 - S94h  ARARE L € fi
AT 3 EELL)EFE REAER 2 QTLs » K
g E R EUg IR EE QTLs M % B 6y fin
I = E R Z Mt 8 M (Cheng et al. 2012)
PRREOR B FE AT A Pokkali” A1 ‘IR29” AL 2
Fy EAHE R RARBEHETT 2 MBIt 45 %
B 1 = i 5 % FL478 (IR 66946-3R-178-
1-1) - HATE A H MABC 775 » /& FL478 2
Saltol B R mfd » HAR IS & S i
H S EMNH % (Thomson et al. 2010) 5 5%
KR BT 1 2 B FE B A I W R B T 2 [ B
THEE 2 oy IR AU 1SR
Z 57 AL CHO113 Kz 2 {8 AR 4T Wi ] 2 73 1%
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1 > 435 RM10695 K2 RM10793 » FH DL fii %5
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"B, (TKY) > #EE & 1 EHERY
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Z W A o DL ‘Pokkali’ f ‘TKY #E<C 1% » 15
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1. 53 TR B Saltol QTL A ‘TK9” Z[H[%Z
BETE > A& 1200 mM NaCl BB - Al
TR R 7 TR IR -

Fig. 1. Marker-assisted backcross breeding scheme
for introgression Saltol QTL into ‘TK9’ with details
of 200 mM NacCl solution treatment, markers used for
foreground and background selection, and the numbers
of plants selected in each generation.
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2. KTERLEHA B R B - (A) ERAERIEY - TSGR L 0 5 (B) fEKER felli s MirEErts
MEEESR Ry | 2 (C) FEPREER Selmezttst > MTEIEEaR Ry 3 0 (D) HEMREER &9 12 52ftsdt - MTEEeR R 5 5 (B)
TEPREER &9 2/3 Hzfhsadt - IR K 75 (F) fEMRSE 2RaitsE b - INEEaR R 9 -

Fig. 2. Standards used for evaluating salt-tolerance in rice seedling. (A) When plant growth is normal, the scale of
salt-tolerance is denoted 0; (B) some leaves are rolled or discolored, the scale of salt-tolerance is denoted 1; (C) some

leaf tips are drying, the scale of salt-tolerance is denoted 3; (D) about 1/2 leaves are drying, the scale of salt-tolerance
is denoted 5; (E) about 2/3 leaves are drying, the scale of salt-tolerance is denoted 7; (F) and whole plant nearly dead

and wilted, the scale of salt-tolerance is denoted 9.

W FE B T > W FY BC2F3 AR 1T & »
B STKI1 ~ STK2 ~ STK3 ~ STK4 ~ STK6 ~
STK7 ~ STK8 »~ STK9 ~ STK10 ~ STK11 % 10
{lél i %1 o 10 fm Z 70 Bl U EE 8 Fe i = 7 B2 A
WA E A (] 4= £ PR B AE T B Oy A S R B+ 3017 DA
A TKY (E R iemfE - A il 2 s f
F 34 cm x 27 cm 2 96 FL/KHER B2 % B2 5 45
3l B e 2 T EEER IR 1 200 mM NaCl
K HE 1T B ) 9 85 pE B - 5 B DL RCBD
(randomized complete block design; RCBD) &%
STHES - 2 AR - GEE 8 fR o M= o BEHA
a5 HIF 118 34 em 2 SRR EIAR G 0A 8.5
kg H - » DAEARZKERE » 457 /K B LAl b
3-5 cm > AR FE i 7 DL 200 mM NaCl
HE/KHEITEE 7y W SR R B o BB DL RCBD %3
BEF1 > 3 EE - FEE 3 - Bt SN ERE
I B M R R T 72 SRS R s A4 H - B H
BEEEHRIETHIE -

Tt K68 ity R AN () Wl 4 YR B i A A - I bt
10 &l BC,F i Za 17> 70 B e ey F A8 17 B o9 2 5%
PR o G DU TKY {F Ry midE - (A
37 cm x 27 em 2 96 FLER KR ER R AEAT A}
B E - IEERRIEEL T BN 100 ~ 150 ~ 200
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18 8 Fk - RIEPRRI 2= RGN E E 216
PRI Ry ik
DFIEE DT

/KBS RIS DNA ZEHY © /KAg AR AG DNA
U A Kazuhiro et al. (1998) €%~ benzyl
chloride j%& Z HU/K e DNA - 73 2 % A1l 1 /i
Thomson et al. (2010) HETT R FEEL AT HIHY
77 AR 5 Hsu (2012) 358 2 2 A0 73 715
BEOR > PREEAE Pokkali’ fz ‘TK9” M H A %A
PEEY 7> TR ETT 0 4T

PCR [ JE ~ BEyk 7 BT R FE R FIGE © PCR
[ZFERREAIT © 94°CELE 2 min > fHER 1 23
94CE%TE 30 s > 55CRE 30s » 72CEHE 30 s>
SEPEER 35 R 5 T2°CEE 2 min > fEER 1 5 i
&3 EAE 20C45 3R - PCR BETHEYI T 2.5%
SFR 322 > F| I 8 Uk 2 &8 4£ 200 V T ¢
425 min EITEIX T o ELEHRAE T RAE
PCR H4JE &Y DNA F BeoR/N > R 1 {E R
Bl ‘Pokkali’ dnfl Z fR7r fHIE » AL U
A ‘Pokkali’ #H[F] DNA Z [FEAI&E & F » FAAY
ek iy AL IR —(EFRTEL TKY Z A
AR A ‘TKY #H[E DNA Z FREE &
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T ARG Ry B ¢ A5 T E] R o 2R W (i £
WA [E 2 DNA 57y - Al B B2 A G T
%ﬂ?ﬂﬁ%% H- KE@E BCIFI ﬁ BCZF] Z[E]
Ll tEkk - HAR N & HHRENGE & B
RS ET H HHBEENEE T AREE
HET o BEEREVEIR -

% Rk o3 1 BRI 28 ) TR PR AR
15 Hsu (2012) &3 2 % A7y IR ER
PhEEiR A B A Pokkali® B TKY fif H 2% BRI
0> R T 04 - RSN B TE%ET Z SSR
J Indel 7+ FEMEEAH A i1 B o SSR AR
KR T ER A A0 - Gramene (http://
www.gramene.org/markers/microsat/) £ 2\ 15
i SSR 43 T #& i & 51| (Supplementary Table
18, IRGSP, 2005) - Indel A% =T RIIZFE % Shen
et al. (2004) Fff 2% 3% Indel {7 7% fir B # 17 HH B
518%Er - 2N TERA Saltol QTL ffi 1% 2 43 F
TR0 U PR B8 55 — R« 188 59.3-66.2 cM fiL B
Z 3 oy IR AETT - Hrh B G EL Saltol B
Y 1 {8 indel 73 T FEEE CHO113 K /i {8 fir
1A Saltol QTL Wi {il 2 SSR 43 T-f&i# RM10793
Fe RM10695 #E{T RSB (& 3) -

A US4 b 0 R AR R A HI B A R
2L GGT graphical genotype (GGT 2.0)/2007
EDITION #¢ 4 (http://www.plantbreeding.

61.7 cM

59.3 cM 66.2 cM

RM10695 RM10793

CHO113

wur.nl/) TR BB EHREHFRZ
HEEE S - B4 2 EEELRE L
A1 P B 88 O A ' B A 2 BU MY 73 BRI AR
RAP-DB 4 Iifi fit /2 4fi () BAC/PAC i & >
B¢ IRGSP (The International Rice Genome
Sequencing Project) 48 W5 Build 5 i 2 7 AY
‘Nipponbare/‘Kasalath® 3 22 JiFk BE 1Y #E $5 B 5%
& WREERFIAH GGT 2.0 48~ [E:E -

fER

DR KIEMEITES

Gy FREERET RO SR ME AR
AT oy MR AR A2
PR A AL % — R 4L B2 88 59.3-66.2 cM Hil
Saltol B2 50T 1 {# indel 45 T 1%k CHO113
Fe 2 B> Saltol QTL [ {H] 2 SSR 7 - 18
RM10793 Jz RM10695 ([& 3) #E{THISEEK
QCEENBYFIREY BCIF, z BC,F, HUEH A
‘Pokkali’/‘TK9* FAILE & FL A 7 FE % - 1fi
BC,F, HIEEHU A Pokkali® [F] Y45 &+ FL R Y
ZHERE B MRS TR RO - S IRAE
BC/F, » BC,F, ) BC,F, AT Bl L2 Y 36
54 ¢ 23 tk o BEHIRH Saltol QTL @RI R B2
TR PR & A i B R P B S B A A -

Name Mb cM Notes

Forward primer

Reverse primer

RM10695 | 10.98 |58.1-60.6 |flanking marker

ACTCCATGAAACAAACGAAC

TTGAATTCTACTAGTTTGGAAGG

CH0113 11.46 |60.9-62.5 |foreground Saltol |[CCCAACGGCACATTAAAATC

GATCCTGAGACCTGACACG

RM10793 | 12.5 [66.2

flanking marker

GACTTGCCAACTCCTTCAATTCG |TCGTCGAGTAGCTTCCCTCTCTACC

3. FERIREIR L S R SR BRI (A Z ThRe M oy A0 BRI i (o3 AR B L 37 -

Fig. 3. The position and sequence of functional markers and flanking markers used in foreground selection of back-

cross lines.
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Chr.1 Chr.2 Chr.3 Chr.4 Chr5 Chr.6
cM

Chr.7 Chr.8 Chr.9 Chr.10 Chr.11 Chr.12
cM RM286

4. TERRE BB MMy TR - Hodr 36 (8> T1RIs Y BC/F, BB (BIP) ~ 36 {77 TRk
BC,F, B 5B (=) S 107 B3 TR BC,F, 5 R (X IP) - 70 THR8C9E RM T & SSR 73 T1%
I > C~ R~ SEGE £ STS 43 72k » CH ~ STS ~ SLS =¥, RI £ indel 43712 -

Fig. 4. The polymorphic markers used for background selection. 36 markers indicated by stars at BC,F, generation,
36 markers indicated by triangle at BC,F, generation, and 107 markers indicated by X at BC,F, generation. The pre-
fixes RM indicates SSR markers, C, R, S or E indicates STS markers, and CH, STS, SLS or RI indicates indel mark-
ers.

BCF, » BC,F, & BC,F, A 7 A HL B Y 36 -
54 F2 23 #k o BC,F, fHFEE H 73 A 7 12 &K

77 ¥R SR ¢ R AR AE 12 oK
R tgg b 32107 (| 73 TR 1T 2 A

PRI H3E - E P $E 65 {# SSR 4> F &% - 9
{# STS 47 F fZ 1% & 33 {# indel 47 7 fZ % (&
4~ 1) o LT EE BRI K oy TR A s

Mg PR R 1) 45 RER 36
PR EE BC1F1 5 (R “TKY {y % {3 A DL S &4
[E By 56-87% > HARSFI9ELIE 71.5% 5 HEH
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1. ‘Pokkali’ Bl “TK9” ] H 2RI 7158 5o FE AT A M QTL 22 AJRRF#y St ~ B -
Table 1. The number of polymorphic markers between ‘Pokkali” and ‘TK9” used for background selection.

Genetic marker

Backcross generation Chr. SSR STS Indel Subtotal
BC/F, 1 2 1 0 3
2 1 0 2 3
3 2 1 0 3
4 2 0 1 3
5 0 0 3 3
6 1 1 1 3
7 2 1 0 3
8 1 0 2 3
9 1 1 1 3
10 1 0 2 3
11 0 1 3
12 0 1 3
Total 17 5 14 36
BC,F, 1 1 0 2 3
2 3 0 0 3
3 3 0 0 3
4 1 0 2 3
5 2 0 1 3
6 1 0 2 3
7 1 1 1 3
8 1 1 1 3
9 2 0 1 3
10 2 0 1 3
11 2 0 1 3
12 3 0 0 3
Total 22 2 12 36
BC,F, 1 9 1 2 12
2 6 0 5 11
3 7 2 2 11
4 4 1 3 8
5 5 0 3 8
6 4 1 5 10
7 6 1 1 8
8 3 1 4 8
9 3 2 3 8
10 5 0 2 7
11 6 0 3 9
12 7 0 0 7
Total 65 9 33 107
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B AU B AT 10 £ 0 B TKY 2 3B A
L1 FEE 43 Bl B 86.6 ~ 85.9 ~ 84.4 ~ 82.2 ~ 81.5 -
79.3 ~76.7~76.2 ~ 75 7 73.8% > 35 {EAH (L&
S {E By 80.1% o fE 35 7 fE MR R E 2 R
AG A A AT 0 Ry BEARfE A > B “TKO” [O] % -
BC,F, [a[52 1% RASTHEE B H Saltol QTL FiiiE
o GESRIELT 54 PRIERRAL T REI S =B
5 -1 e 61 BCIF] 52 & K E 1 36
{5y T 120k (& 4) - DI e AE R 2 BN R B
HEEEE - R T o TR RERNE D H
SOEINAE R EUR BC,F, B TKY & EME DU
1> 68-97% > SEHG{E LT By 85.4% (& 5) -
10 BREL TKY B EME USRS 2k H
(A LSS Bl B 96.5 ~ 93.5 2 92.8 ~ 92.4 -
90.3 ~90.1 ~ 89.9 ~ 89.6 ~ 89.3 } 89% » F 15
B 5 91.3% > [t 10 #R &% BC,F, #ETHAT -
# — o # 17 BC,F, & (X it ¥ B 77 A Saltol
QTL Z i & e » &5 58 23 MR EE HF A
Saltol QTL 2 BC,F, » By 2 5| 78 2 % {# /K 7
BRI E R ERE - NELPkET 107 (#
YA 12 (KRG B 1 0 2 U4 4y 1 R ek
(=184 DAL 107 {45 T2 #ETT BC,F,

B2 R - &R BRI 23 Rl
‘TKY I8 HAH DU fE fy 75.65-87.55% » ¥EH%
L Fs 82.7% (8 5) » AP E &S
By 87.55% (3 2) - &R A » BC,F, [0
T RIEEE ROE 2w TKY Z b3
FHELIY BC,F, A TRV SR - 455880 FIH
o3 - REE R Bl e T R SRR > O R RE MRS
EREIEIN-YES PN Y IR

BCng AR "f\T I—_l EE /_\

&=
DLfEE 7 10 {i BC,F, A hn 20 FLEE R
HEFH 100 ~ 150 ~ 200 ~ 250 K 300 mM K [F]
RS2 BAbAR  FHE B AZRREN - B
B [ H5s 14 I AR TKO” i/ ¥ B bhs » 4551
W 3 Fio o 1F 100 mM NaCl 3G EH T >
i T B R RN E 2 HEBHEERE
HithaREHEEE%RE 22 H (E6) - ML
16 BRIE PR 73 2 it B S 4R 1T P - 45 R
REHELE T HEUEEGEA TKY BRI St

=

T2

w
o

BCF, 715+7.4
BC,F, 85.4%4.9
BC,F, 82.7+3.1

Number of plants
= N N
o o (4]
T T T

i
o
T

5k

0
55-60 60-65 65-70 70-75 75-80 80-85 85-90 90-95 95-100
RPG recovered (%)

5. ‘Pokkali’/*TK9’ 43 -1 ik i B [2] 5 & fl 1% X
R BC/F, ~ BG,F, Jid BC,F, (B2 eI “TKY KA
BELLSR 2 BER AR » BT A 18 2 S R B
Pl R R R B A LR R

Fig. 5. The frequency distribution of recurrent parent
genome (RPG) recovered rate using marker-assisted
backcrossing in BC,F,, BC,F,, and BC,F, populations
derived from the backcross of ‘Pokkali’/‘TK9’. The
numbers inside the right side of frame indicate the mean
values of RPG recovered.

BRSEAR Ry S 4 HER G A RIUE 344> E
259 HATA A EFHITE 5 RO L
12 H P A & 2 B SR 4 I #5228 7 4] 5 i & 75
TGS RERAES 47~ 15 ) 21 H& &
it B S R B A2 K Horfi DL STKG -
STK7 J STK11 H#{Efit 8833 - ifi STK1 Hi
EfmEEE S HIRATHRARER (R 3) -

£ 150 mM NaCl B3R EH T > & dh A fH
it B G R RIS 2 HiAsAHIRZE R > KILH
GHEEZRME%E 20 H - SSREREHE
8 H1% > & STKI ~ STK9 % STK11 4} » H g4
om F 2 0 AR B S R o T B RN AR AR
TKY 2B ERAI TR 74 - ZFREHEE
11 H > BT STKI11 Z 4k » FTA i A it B 5 4k
ETHRLLE - KETFIERER > A
Mt FE &R T AR 678910~ 11
e 12 HER|EEE R KE > KDl STKT
STKS8 ~ STK9 I STK11 A ifif B M d (£ % -
LASTKIT By SR R FRE R (F3) -

f£ 200 mM NaCl A& R B~ B H &
F2HHEAHEEZE 16 H - S REREH
% 6 H PR STK7 K STKS8 #p » H &f i & it
EHTES G HPEEEREEZ SR
Ry STKT » M S F 4 B 4.8 4 MR &
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Table 2. The genome composition of BC,F, derived from backcross between ‘Pokkali” and ‘TK9’ by 107 polymor-

phic markers used for marker-assisted selection.

Individual N* (%) A (%) B* (%) H" (%) RPG recovered (%) Total (¢cM) Recombinant® H-segments"
TK9 0 0 100 0 100 1,466.5 0 0
3-387 0 8.3 83.4 8.3 87.6 1,466.5 23 6
3-426 0 9.8 84.7 5.5 87.5 1,466.5 21 4
2-171 0 10.5 85.3 42 87.4 1,466.5 19 3
3-678 0 12.3 82.5 5.1 85.1 1,466.5 19 2
3-146 0 11.1 80.7 8.2 84.8 1,466.5 20 6
3-178 0 10.9 80.4 8.7 84.8 1,466.5 20 3
210 0 12.4 80.5 7.1 84.1 1,466.5 22 5
4-309 0 9.3 77.3 13.4 84.0 1,466.5 27 8
192 0 13.7 81.2 5.2 83.8 1,466.5 18 3
3-305 0 15.5 81.9 2.6 83.2 1,466.5 19 2
2-124 0 11.2 77.6 11.2 83.2 1,466.5 23 5
268 0 12.5 78.7 8.8 83.1 1,466.5 23 4
126 0 12.4 78.2 9.4 82.9 1,466.5 21 4
2-209 0 8.0 73.1 18.9 82.6 1,466.5 26 8
4-194 0 12.5 77.2 10.3 824 1,466.5 23 4
20 0 16.2 80.4 3.4 82.1 1,466.5 21 2
189 0 15.0 78.1 6.9 81.6 1,466.5 21 3
4-271 0 14.2 77.1 8.6 81.4 1,466.5 26 6
219 0 9.2 69.8 21.0 80.3 1,466.5 28 8
151 0 12.6 72.3 15.1 79.9 1,466.5 20 5
4-127 0 17.6 72.9 9.5 71.7 1,466.5 27 6
4-55 0 21.4 74.0 4.6 76.3 1,466.5 24 5
2-37 0 16.7 68.0 153 75.7 1,466.5 24 7
Pokkali 0 100 0 0 0 1,466.5 0 0

“ Variety name (Arrangement by RPG recovered of CNY911303).
¥ The percent of Hang-Yu 15 genome.

* The percent of recurrent parent genome.

“The percent of heterozygote.

" The frequency of cross-over happened in chromosome segment.
" Amount of heterozygote in all markers.

P2 E Ry STK2 » MHEEAR TR 6.5 &
ARG A TKY JiI%E 7 4 DL E - BREE 9
HFx STK4 K STKS #h » H ki A B F 4439
w74l B CTKY ZHEHREEET s £h
SO RETS 12 HUBE Ak
BEM AR Hap KRB 3 KA
H o DL STKS8 7 fiif 8 % 3 i {£ » 171 STK4 &
STK7 AR SV B 1= B (£ 3) -

£ 250 mM NaClUEREEHE T > & &fE

F2HERFRRHELR  WE HREGBHETH
BEHEF 9 HEMESIHIET Kk - S54SR E
o BT REREF] 250 mM NaCl 1% > R
%5 3 H & STK7 ~ STKS8 1 STK9 4} » H ¢ &
ZHZMMEERFRREES R B 5 HA LA
MTEESEAR Bz 7 4% > iMHRA ‘TK9” AIKES 3 HE
PR E T B & RER &S m AT
F2-5-7 kR 8SHEEEEKE  Hrp3n
STKS8 7 [fif B8 £ ¥ i (£ » 1ff STK7 K STK9 1
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6. i TK9 Kz 10115 ‘TK9*/‘Pokkali” [H] 52 {2 X BC,F, i £l 7L EEHC I HIAEI T [FRSEE (A) 100 mM ; (B)
150 mM : (C) 200 mM : (D) 250 mM Jz (E) 300 mM &fLgh i o i BN 2 M BE SR 4R b -

Fig. 6. The salt-tolerance scales for evaluating recurrent parent ‘TK9” and 10 BC,F; lines derived from the back-
cross of ‘Pokkali’/TK9’ at five-leaf seedling stage under five different NaCl concentrations. (A) 100 mM, (B) 150

mM, (C) 200 mM, (D) 250 mM, and (E) 300 mM NaCl.

i =) FIREAEAT T EE 14 (55 3) -
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7. A ‘TK9 & 10 {i§ ‘Pokkali’/*TK9” 2 BC,F; i Z A AL RIFHIAEFT 200 mM S LERER > 20 S5 pR
TR o (A) BRI ¢ (B) fim o0 Ee -
Fig. 7. The salt-tolerance scales for evaluating recurrent parent ‘TK9” and 10 BC,F; lines derived from the back-
cross of ‘Pokkali’/*TK9’ at two growth stages under the treatment of 200 mM NacCl solution. (A) 5-leaf seedling

stage; (B) Maximum tilling stage.
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The Introgression of Saltol QTL into ‘TK9’ to Increase
Salinity Tolerance by Using Marker-Assisted Selection

Ning-Hsiang Wen', Chiech-Wei Kuo’, Su-Chen Kuo®, Yann-Rong Lin®, and Yong-Pei Wu™

Abstract

Wen, N. H., C. W. Kuo, S. C. Kuo, Y. R. Lin, and Y. P. Wu. 2016. The introgression of
Saltol QTL into “TK9’ to increase salinity tolerance by using marker-assisted selection. J.
Taiwan Agric. Res. 65(3):328-347.

In this study, japonica cv. ‘TK9’, a rice variety with high quality in Taiwan, was used as the re-
current parent and indica cv. ‘Pokklali’, a salt-tolerant variety with Salfol, was used as the donor par-
ent. Marker-assisted backcross was applied to introgress Saltol QTL from ‘Pokkali’to ‘TK9’. For each
backcross generation, the foreground selection was conducted first, and the selected progenies were
subsequently subjected to background selection by marker-assisted selection. Among the backcross
progeny carrying Saltol QTL, the average recovered rates of genetic background of the recurrent par-
ent in BC,F,, BC,F,, and BC,F, generations were 71.5, 85.4, and 82.7%, respectively. In comparison
with the theoretical value of traditional backcross breeding of BC2F1, 87.5%, the recurrent parent ge-
nome recovered rate of BC,F, has decreased, indicating the genetic background between parents were
quite different or the condition of genetic dragging occurred. In addition, ‘Pokkali’, CWY981126,
‘IR64°, and ten lines of BC,F; were treated with five concentrations of saline soution, 100, 150, 200,
250, and 300 mM of NaCl, at the fifth-leaf seedling stage. The results showed that ‘Pokkali’ expressed
high salt-tolerance under 100, 150, and 200 mM NaCl. Moreover, STK7 and STKS, the backcross
progenies of BC2F3, performed better salt-tolerance. Under the condition of 200 mM NaCl, STKS8
had the best salt tolerance, followed by STK4 and STK7, at the fifth-leaf stage. STK7 and STKS8 had
best salt tolerance at active tillering stage. The Saltol QTL was successfully introgressed into “TK9’ by
the evidence of salinity tolerance in the selected backcross progenies. The backcross lines of BC2F3
with good salinity tolerance have great potential to be developed into cultivars for growing in salt af-
fected areas in Taiwan in the future.

Key words: Marker-Assisted Selection, Salt tolerance, Rice.
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