BB EZERSE (] Taiwan Agric. Res.) 62(3):195-208 (2013)
DOI: 10.6156/JTAR/2013.06203.01

FIH TR64

g

SRR g i SRR B 7T

Rk

BE
s © 2013 ¢ F[M] TR64 KAMETEFH IFY P - 1 WL P 62(3): 195-208 -

AHFRAN 48 R B RACEN R BHIEPTIEE  TROA FH 8 R AR » A RAG 40 HAF] A 28% PEG 6000 ##%
oK Z KFRERIET X 0 W 2,500 AR SRR AR 12 AR FRERE > LBEAMAKFEERIE ST X
ATRGE S BRIk F 23 RBERBATH 8T% L REBALETHZHM(KWEE/FWEAETANR)

KRN A SHAEHZIS | P h 9 MRES
2}1]{# 2% 2 RBA R —F > 3 SM4AT & SM100

FARATRARI AT FHE OGS ¢
KGR R at FAFIERIRAE o b3k BR 48 R T o K AG

HERBEAERERARLE

FH AR ARAE T A4 v B SR 18 PEG 6000 A7 8 AR A 200 £ 12 0 AR ik 8 & B at P48 BT R > do bl

Jtﬂil%’ﬁf i i
RIGZER © W7 ol A

e RIS A FARAEH AT o

Al

n||||

WW?@W*Hﬁyuéﬁﬁﬁ’%Fﬁ
Y S Dy S L
eI - Frsrﬂ;\_ lyﬁg’/ﬁ;ﬂ u]htrlf?ﬁ&&?ﬁ FERVED
BRI, Ty A e
W @’714[“ EA20N lﬁl;ﬂ[ 4| (sodium azide; SA)
HI ethyl methane sulphonate (EMS) =1 % T Eﬁ
IJE&?T > &%FE&#:@%F’??““ iy 20 [~ f:r? R igh
&+ 3,000 Iﬁ 1 67 E'Fi’@lflh—ﬁ Bl gy
ﬁ$ﬁﬁw‘$#ﬁ@ B
ST AE - S - b - &ﬁﬁ
T 37 S0 F R B S O I 0 R R
(Chern & Huang 1984; Wang et al. 2002; Chou
2004) « i) Wu & Lur (2002) # F{F i & [~ 5] ~
EMS ¥ N-methyl-N-nitrosourea (NMU) % =
A~ ORI (L 67U - [ BLT20E"

A o 3 D‘%?ﬁ"\
P @Ungg TR A
(ftffi o2 Ad B (Liao 2012) > 517 éﬁﬁ%ﬁj 3
(9] > Wu et al. an)gn EMS§< & [

7911303 B> = ﬁpJ\ﬁiLgr&fhﬁ?iiHngrﬁ :
His f“f?bmfww&'j | IR R iy
é’”“+ﬁ%@wﬁtW£%%ﬁ%@ﬁé
VRFIET ﬁﬁ@ﬁ%wﬁﬁﬁékiﬁﬁﬁ
i o B fl - Fa@ G Hﬁ?iﬁ*ﬁﬁ'ﬂ
FIFEIE] > 57 ”F‘P%ﬁ'&'ké‘p@ B9
TF%%F%ﬁﬁ,hW@ @WNMuﬁ
e T N ERE %Whﬂ@ R ey
PSP I L S A R
f&%ﬂﬁﬁTi FRAE - RS (Kikuchi 1994) ~
[l 4%k (Satoh & Omura 1981; Okuno et al.
1983) =" gm?ﬁf?@%rdw§F%WEﬁﬁ
TERLA ST PR .
AFERLIY 30 80 [ 12 RIPY AP gyt
SO 90% HH] 4 A ORRE (Li & Xu 2007) -
%”*%ﬁi@pﬁiwummmma”%@
45% IFEFEIRT B > PP, R
@/,ﬂgﬁi&ﬁﬂf@5~wﬁywwg
aRRIﬂmz)1195%g5$’ﬂ%ﬁw$*%¥ﬁ3
FAETH (% 0 59 1.0-2.5 Mg ha'! ,_Ag§;kuiﬂ
B AL R A < id T SR

?W;E'ﬁf 2013 % 2 5[ 20 F1 5 0 F1iB) 2013 &
TR e wuypel@dns caes.gov.tw
E%éféiif %F)’;{‘n;& Fr%&ﬁ" f ?Z[t F'I

SE 141 -

SE VIR



196 H SRS

RS o BT ‘l‘%%i@aﬁiﬁmﬁ%ﬂﬁ'?'f
F[ELS 3218 (Evenson & Gollin 2003) = H R+
= E‘i’%ﬂﬁfﬁ"ﬁj‘lﬁ pieJ 2 fe =20 ‘J‘ﬁfiﬁw Ppo R
HRLIR D T ISP AT R P UE e B D B
(Khush 2001) » [Nt S8 g 30 Mp ARt 1
SR FEY "F‘*Lf HEZ R i Iifl":trﬁrl%? [ !
fEE 1 /jf]ffﬂ' (Nguyen et al. 1997; Bermer et
al. 2008; Kamoshlta et al. 2008) o “f<E¥fikL—-
jﬁwwéupﬁﬁww [NIFE T R S
PO 1 i IR » 70 bR L
SR RUR N g R R RIS
WiL_?FPE‘fﬁJ\@ EERS e Eﬁlélfjfj AP (Zhao
et al. 2008) °

TR @y i (P Vgt R R A
ié‘ufﬁlj]fk 153 ,%,‘pf}ﬁ VR E S B M7
Eﬂj:f gpy Eigled Eij‘ LR TN (Jongdee et al
2002) « FL A Fiiz 4‘&%“%‘*5& ]
4o ARV RERL M i B “?'1 (FUka‘
& Cooper 1995) - ﬁ'ﬁﬂi&ﬁlwmﬁlf%’u] By
Libiec R E R A IE- £ TR S LA A
RIS T R vyl - - ‘ﬂ%ﬁ ) Bl
¥& 'p (Boonjung & Fukai 1996; Jongdee et al.
2006) ; 7r 57 BEH = B TE AR 9 2 RR 1S R
A IR AR e %%IF'F‘H\E =l
VHZE B IR S (P BN R
[ [ BRI IRLEA (il ok (=70 5]
ﬂ]ﬁfﬂp |V % (Fukai & Cooper 1995) - ’5,14
@mgi&%ﬁéﬁ’m%%ﬁWW“ i (-
[ T FRAZH S (SR RS & BRI I
% (Liu et al. 2006)  [Nf=> 7} &lﬂliaﬁ[ﬁli“
iﬂﬁqﬂg | T IRIEREE - g - PE
FJ' BT Il 2 Y A liwﬂjlr Iﬁ[ A
i?%ﬁ H 2 [ 1T TR T
AUH Bl o PG LL;.HFA R B 7#*&‘;1 i
ﬁpﬁuﬁé[‘ﬁu%{ (Fukai & Cooper 1995) -

A FETE U 5T L AR o AL
[ PR SREP e B [ Y
BB R At YR Y (BP0 1~ (Hirasawa
1999) o W fj & {EPr— B AFREE ) S
iZﬁ'ifﬁi?le'E‘w”’JFlfiif?F’Ji T E = i Tl g P
Jo3 =7 o AESE 1% (drought escape) ~ BER

(drought avoidance) ~ fif & %| (drought toler-

He2t 3

ance) % = Al o I%‘W%‘ﬂf T
B UEJI‘EF 5 R EL S RS

r%&%&m%
R

= Iy (Price et al. 2002) ; ﬂj HIGEA 2
&ww ﬁ@jﬁwwwﬁﬁ’W&T%%@
BVTHT ™ [ (RA(EH] > LR e 3570
El§ (Price er al. 2002) © [iy [+ 7% 4 -5 ¥t

e (Spotg s o *HE'J%‘EZ?%ﬁif?%ﬁ (osmotic
adjustment; OA) Fl‘J&S;fq[J » AEF A R B £
[ 1% (Price er al. 2002) o HEH ‘I“;EEIUﬁ}*ﬁjUEJHTEI
aﬁrmtmmﬁgﬁﬁ%$ fL- T
OB » T T BLRL S S350 T
W™ - a6 N (Hazen er al. 2005) > [H
PRI ST R RO S - -
YR iﬁﬁ”*EWﬁ A
ﬁ‘@ﬁlﬂln]iﬁ#?ﬁ “;IHIT [‘Fg ’g.:fg? [Jﬂﬁl
RGO 0 R B 2 ORI R
2 B PR %EJ“WFWW#@%@
K% JE 5% d% ' ”ﬁgu 2 H [0 (Pantuwan
et al. 2002) °
E L 7&?@?}%%%15&2@%[‘3&@

9 55 T (Fukai & Cooper 1995) »
- Elﬁﬁjﬁdﬁﬁ?ﬁﬁ'ﬁli‘ CEF TR W%'Jﬁlﬁ“
ifiﬁ”ll g ARE Sl E,!‘b%“r;ﬁ@’%j il -
Elﬁﬁg“ﬁ“ﬁ'liﬁilﬁm*ﬁ‘i{liﬁlizﬁ' SRR
E) izﬁ'ﬁuiiﬁl?ﬂ?ﬁ”*' CLRUPUIE= A }lﬁ‘u' Ef
(B E S Nt ol Lot
‘T r@'« Sl Hrs‘* |E|($J§fﬁq%|:€ FEIIU R, J\HJFH'E—
#| (Price et al 2002) o HI I A PR
W S 1 AR R g5 ST )RR (O'Toole
2004) - ELppraL ;f%',}{j [ ZE3RLFS 2 )5
?]*Ejflllﬂﬁ liﬂl ERED o PIPRETR T E
B INu PR g L] 'jﬁ[ 7:&?1} 7 I IR
il 723 R ﬁgfglé JFEL IFF [o # F i%&*ﬂfﬁ%i
1?'1, Bz R o g & R RIS > 5 Pz
, J’EJ#HEHﬁi PR N R 1
H VE‘:FA F}y%ﬂf f*’éfﬂiﬁ' L] *ﬁi&ﬁ'ﬁ”
Y R -

WRT S IR ’fSﬁi%rFu'H'rf!,’ G
AR PR B3
= Rl R V3 (Rosielle & Hamblin 1981) :
(1) STy & P 5 (2) ) PR -
) RLS0-J53 [l B ¢ (3) o Lz



IR 64 ZeH e it 7K e 2 i 58 197

4 (Mackill et al. 2003) UERL ?f?? = IFL[
T :J[Eﬁi?‘j}? ﬁi?‘i"‘\ %‘E'Eﬁ Tg[. (Bernier et
al. 2007; Atlin et al. 2004; Venuprasad et al.
2007) - Atlin er al. (2004) 8 {7 %ﬁriﬁﬁﬁz
lﬁljﬁm - *L:’Ef:f‘ F’JJ 50% » Xl ,iaf\.lfl_ﬁf*l/j
[ﬁﬁiﬁﬁgﬁ FId [IT il 5L PRI > ﬂjﬁ'%i
_{Fﬁj\ NE: %L%f[l J.Tlﬁ}élj‘L—ﬁl Tﬁﬁ ], H[P
Hl@ﬁﬁ[%ﬁ“ Fe % B 1S ?‘«IE'
N Fﬁﬁﬁf (Atlm et al. 2004) [IOE2Et
*Tﬁaﬁ‘i UE*JﬂF IR o fﬂiﬁféﬁi
A igi/f e I/ﬁlﬂ#’i_ﬁlgl it i iy
'ﬂf P J‘n l_i‘%“laﬁiﬂi“ﬁﬁ?‘ﬂﬁ% LEN '/**5
WEIE #Wiﬂ%quWU%
o*ﬁkuﬁ%”ﬁi CSES T
? i ! [iff[[k,tfﬂ EIHE ' o F"?ﬁ“‘ﬂﬁﬁ*ﬁﬁf’
CICE RN SR TSR b Ry
[~ %/%@jﬁlﬁfﬁﬂﬁwélol4c B
i ]';aj 19 2-2.5 i’\/ g Jfﬁiﬁ%ﬁﬁy%@‘ ﬁ'ﬁl
[?ﬁ ol AR AL (BRI j&S Fr]sr%
ﬁ@%‘ﬁ%ﬁfﬁﬁ%ﬁ@ﬁfﬁVmﬁ
I L PRI [ £ -

L E STy
LS
P TRGH R[] 2 5O LALE
ﬂﬁl*%@wzmMV%glﬁf&%E?
g o M fl] R EE R FE AR RS TRETSY 3,000 5
wﬁiﬂ&ﬁﬁww‘Jlﬁﬁwzﬁgpp

A7) 15 Mo BRI B © AR
%&HWZE@,TmﬂZﬁ?@ 57 2 R

P15 mM Vg = ﬁhfkﬂfzj =t T
B E A DY 2 R (S
M, AR5 2,500 £ > & 1 fFRTY 2 4 78
53 IRE I A Y o o i
My 2451 < B

TRO4 Z2 5 o iR S5 1t o B 28« 4 R il
Bl IR64 My 7E T LT TR 1,000 (% Y 60
Wi AE S BRI T
30CHEH WH 205 RS o HREE S E
“ﬂ%ﬁﬁSW”VT%%féwﬁ%ﬂ%#
% ﬁpﬁ T T *%%ﬁ%ﬁiW%gf

FAIET o h FER S LA R B 7#%%5'“5
(Yoshida et al. 1976) > ?E‘%% AR ]
I@“OS@fﬁﬂﬁﬁéiﬁW’ﬁﬁﬂiﬁﬁpl
S RS 1 3 S R
1.5 fﬁ*’ﬁ%’*& % rﬁ1%l4 d 'f"b—FH'j 5 34
ﬁ%ﬁ?j}iﬁ'% VAR B B 20% K4
[ (PEG 6000) 1/ 1.5 PFF, e T
P E ISR R R O 3 d i
@®Wﬁ%ﬁW*m AR e
iiﬁﬁldféé’ﬂ{l‘ OS]JFFI M *f,?ﬁ 7d>
H f%Z}{fj’ﬁ'?ﬁJ/ M, ﬁ‘F ) A A SRR AT
t —?Jiﬂ FI = HIRRIEFEE T U M, 78 =T i
AR D A -

2 A e R i ) R K i 52 R M o P R
1M¢i%%ﬁﬁﬂﬂﬁfﬁgﬁqﬁm@ﬂ
V152 ¥k M, [‘ﬁ'f{'ﬁa ’ '@ﬁ’ﬁ&ﬁ ] ‘L‘Fﬁ T
3F' V126 £ M, @ , Nﬂ[qﬁ%‘pﬂ gﬁ; %
M, T30 s Jay b kG 126 [l M, Fﬁ!,-'é » 126 |k [4?"
@fﬁ’h—rm Bl ] 7% 28% 7 PEG 6000 it < jirf <
FERCE R 2 FH R S
IR SR i
R Eyl’;;vfig/ﬁlzj‘* rrTETJL VA< FSEZ R 5 1&1@1#‘3
(Standard Evaluation System; IRRI 1996) -
%*%%ﬁﬁ%%%“%ﬁ%@Lﬁo %
5 77&93?7\&]3%?&7[/%U )k Bl A ]
REN AN ‘%~Fx¢%JVfﬂ Fﬁﬁft'ﬂ—wﬁ
?Tﬂ@wq%ﬁﬁﬂm4vm$ &%%
?‘ ‘IR64 jJF“' I SRR R T A ARV

SRR B AT 1.0 B

Wﬁﬂdwﬁﬁ$$ﬁﬁgﬁﬁ2#%
Wﬂaﬁwl%mﬂdmﬁVM$&@@"E
ﬁ%%lmﬁ:fﬁﬁﬁﬁﬂwW%ﬁﬁffﬁ

Zﬁﬁﬁ 141_4‘ 24 d [/iéﬁlgrj\%rﬁj JE[ I—,%»Z
FlEm— ’THScmFIJL*@F ﬁl [

T RS W (R

L[SFFEEFIH% [17 F L L[r}flp’ﬂiﬂzr[”—ﬁ H[PAT
Lk a2 e AR A S N

%E?;‘/@?E?f‘f#%ﬁf‘dﬁ“ IH23 ’Fﬁdﬁ BT e
< E'I]Eﬁ’[/jiﬁéfﬁ#[ﬁfﬁﬁ[\ BE 35 B
BfF > TEEHD fRUPRERPEIE S 530
2K i A TROA iHE % BRL TP L i



198 EHESEE o2t H3I
1. AFEAE R S5V BT o (A)AF) By BEERE SR e T{ puﬁr'%%' V5 STHIEE

0 (F ik %) ~
Fig. 1.

LCRR ) ~ 3 (Fef ) ~ 5 (P! ) ~ 7 IR bRl ) ~ 9 (R T el )

The different scales of rice morphology in response to drought treatment. (A)—(F) Rice was treated with

drought during 3-leaf seedling and scaled as 0 (no drought treatment), 1 (high resistance), 3 (resistance), 5 (tolerance),

7 (sensitivity), and 9 (high sensitivity), respectively.
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Fig. 5. The grain yield indices of 126 ‘IR64” drought-tolerant mutant lines under upland and irrigated cultivation.
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Table 1. The grain yield of ‘IR64’ and 9 drought-

tolerant mutant lines in yield trials at the first cropping
season of 2011.

Grain yield Scale of
Line or variety (kg ha™) drought-tolerance
SM13 3,410 b 7.7a
SM36 5,632 ab 6.1b
SM47 6,248 a 53b
SM66 352¢ 8.6a
SM72 6,248 a 5.6b
SM100 5,610 ab 53b
SM103 5,368 ab 58b
SM117 6,358 a 57b
SM130 4,422 ab 7.7a
‘IR64 5,764 a 6.0b

“ Means with the same letter of a row are not significantly dif-
ferent at 5% level by LSD test.
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Table 2. Performance of ‘IR64" and seven drought-tolerant mutant lines in the advanced yield trials under irrigated

culture at the first cropping season of 2012.

Plant Panicle Panicle Panicle Spiketlet/ Seed 1000-grain Grain

height length weight number panicle set weight yield
Line or variety (cm) (cm) (g) (No.) (No.) (%) (g) (kg ha™)
SM13 92.98 ¢ 24.04 2.13 2128 a 92.28 84.75b 2441 ¢ 7,386 be
SM36 94.70 d 23.25 2.44 17.98 b 93.63 91.32a 27.05a 7,042 ¢
SM47 98.65 ¢ 23.10 2.12 18.18 b 83.98 91.85a 26.31 ab 7,847 be
SM72 105.30 a 23.90 2.30 17.23 b 89.60 84.25b 2744 a 8,018 be
SM100 99.65 ¢ 23.68 2.29 19.23 ab 88.68 91.53 a 26.29 ab 8,630 ab
SM103 99.55¢ 23.42 2.14 17.50 b 79.80 90.58 a 28.03 a 7,519 ¢
SM117 101.33 b 23.45 227 19.15 ab 94.45 91.24a 25.07 be 9,066 a
‘IR64 99.03 ¢ 23.02 2.29 18.53 b 87.98 92.44 a 27.78 a 8,613 ab

“Means with the same letter of a row are not significantly different at 5 % level by LSD test.
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Table 3. Performance of ‘IR64" and seven drought-tolerant mutant lines in the advanced yield trials under irrigated

culture at the second cropping season of 2012.

Plant Panicle Panicle Panicle Spiketlet Grain

height length weight number /panicle Seed set 1000-grain yield
Line or variety (cm) (cm) (g) (No.) (No.) (%) weight (kg ha™)
SM13 79.20 ¢* 22.20b 1.94¢ 19.98 87.39 ab 80.52 b 2449 ¢ 4,037 b
SM36 80.50 de 21.56 ¢ 2.32ab 18.95 92.54 a 82.14b 26.95a 5,965 a
SM47 82.93 be 22.41 ab 243 a 18.90 90.02 a 9292 a 26.52 ab 6,577 a
SM72 86.20 a 2291 a 2.36a 16.75 90.01 a 91.80 a 26.47 ab 6,918 a
SM100 82.03bcd  22.18b 2.25ab 18.00 87.81a 92.39a 26.50 ab 5,965 a
SM103 81.35¢cd 22.24b 2.13 be 17.53 81.88b 92.55a 2779 a 6,010 a
SM117 83.03 be 22.64 ab 2.27 ab 18.60 91.58 a 90.07 a 2477 ¢ 6,169 a
‘IR64° 83.48b 22.38 ab 237a 18.83 91.22a 90.77 a 25.31 be 6,396 a

“Means with the same letter of a row are not significantly different at 5 % level by LSD test.
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Drought Tolerant Rice Lines by Screening an
‘TR64 Mutant Stock

Yong-Pei Wu""

Abstract

Wu, Y. P. 2013. Drought tolerant rice lines by screening an ‘IR64’ mutant stock. J. Taiwan
Agric. Res. 62(3):195-208.

Breeding new rice varieties with drought tolerance is one of important topics of modern breed-
ing programs. In this study, we screened mutant lines of drought tolerance from a mutant stock of
‘IR64” which was a widely cultivated cultivar in the world, and induced by sodium azide twice. A total
of 152 mutant lines of drought tolerance out of 2,500 mutants were selected by using PEG 6000 to
mimic water deficiency during the seedling stage. Consequently, the mutant lines of drought tolerance
were evaluated grain yield harvested from paddy and upland cultivations. The yield indices were used
to assess drought tolerance of each mutant line. As a result, up to 58.7% of mutant lines performed
good potential for drought tolerance according to its index of yield drought-tolerance (the percent-
age of yields of paddy cultivation/upland cultivation). However, the nine mutant lines rated as scale 3
of drought tolerance at the seedling stage were assessed drought tolerance for multiple experimental
field trials at the adult stage. The results revealed that all mutants exhibited same trend in yield and
drought tolerance, and two mutant lines, SM47 and SM100, had the best performance. This study
demonstrated the strategy of rice breeding for drought tolerance: first, screening drought tolerant lines
by treatment of PEG 6000 during the seedling stage to exclude lots of materials with poor tolerance
because of water deficiency; second, the selected lines were evaluated by the index of yield drought-
tolerance. Therefore, this strategy may help rice breeders to facilitate breeding of new drought tolerant
rice varieties in Taiwan.
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