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o EUREH

IKERE R T T 1 5 & QR R BGEAS TR B [L-srt] O A BEAReE

REATE Y - BV - RS Y - BEIEAY - AEA Y - REE Y - —JREH Y

BE KA A T L F QIR EDEAR TR I-srt] 2GR L, HIFRENC B8 2 BEf L IROE, 1K
HEE B & GO A RBRER M & I U 7z, Il-srt] Q¥ 4 5 5 & D BRI, R b 2R L L
MELHRIC Do lzh, BN 0l B BEICERERA L NG Do 7o, W 0 O IR [Lsrt] DS
FAFH T LD BEHEIEL, ILsntl/ A X FH IR 6% TH T, 22T, ZOEERNEBEYL D HEEE
TV THE Uz, % OFER, IR LIBIRED IL-snl/ 495 5 HiZ 30% & 35%, MRES X CHBIRE Y72 b HE
HEOFMIZZ N FN188% & 163%TH D, WTNILHFRERELIRAD SNz, Thb b, REWRA A FH I OHP%L,
REL T b IR T Lol O E» o7, b &b, ILssntl ZAROBD AT i iRe R0 TR A4 A
FH 5 & DEL Ta oS, X OROEIEERZA T 55 9% EE-> T LIS N, 7, GBI
LT ILsrtl 42559 L ORICERERRD 6, EREET sl WEAHICEE L hnwikEI on,
F—— R ILsntl, FAHhT, HOEEE, HUHE, #EREEETAE, K EREsT

e D EEER Bz b - T, RICBT 28 EEE OB
RO CEEGHETH B (B —FF1996b). Lal, K
FROMRAENR E Ui RS2 REE I i~
Ui, &5 L7 bbb, FiRZeRAE RS
WEROBEREGIFSEI B OpREINTHRE (B —
H: 1996a, b, Ichii and Ishikawa 1997, Yao 5 2002, 2003,
Chhun % 2003) %3, Z4 5 I ZREIERIE S Ul BT L 72
Bh3% &, EBEEIC O WTEIE LGz L A LR
Nzl (—3F - F111993).

FEY DRI & B A I ZKBUC R 5 ZETIRK EARE I
o CBEENIOK £ 3 B3, BEENIKIE = R L ¥ —%
FIAL 7-REEETH b, WAOEEEEMRL TV
AREEE W LS T s (FRE - FEES 1999). o
7z DAULAE, 1EY 0 ZEES D & O HEE AR O A IR R
SUMT AHEEE UCIEE &N, ARICB LT L SBOME
Bl EhTwesd (FRHES 1995, 1996, FRF 1998, R -
F[EE 1999b, 1A S 1995, 1999, &5 1999, AEL5 2000).
LU, KFEORERZERERERICE O CHBRERE S
Nl <, FR ICHE S IRE DR & RO LG &
DERIZ DO TR AR, ZOBEREHS »ICT
5 EE, WROBKSPIEERE O BE I H 72 R 7 2 Haft

5 (—#1994). MMz T, WAWEDAER 2 FEERR
TREAMAT I, b ERPEoRELPRL IS
DOERZITST A2 LASTE S (NS 2001).

Z T, AWRTRAKRSES A 55 7 ICEREERT
srtl B EAL TS N RV EDEE TR0 I-srt] O3 BER
LIROWE K L HIRRE S A A FH 9 L BT A ki

5 LEAL. BT, RRORECROVHILIAKANE

P56, REREEEMEICOWTOTEL, Lo OERE
BIEE BRI TS TR R RS U T

MR EHE

1. MR

RMI (KR EAE S % 55 5 ORET-I2 200 Gy D H v <k
IS LT o N M2 R 10 Tl 5@k s n
WEREEMRT, 7 QRIS ME—BET srtl 1K
&4 % (Ichii and Ishikawa 1997). RM1 iZ Bp4ER A o 5
% 6 [MEHR LML, A4 T 5 OBBINERIC RMI
O b OFRIEEE T sl & EA U CERMEHEREERER R
MEIl-sntl 2{EH U7z, RURHEC L, SR LRHRICH
TEEAT > COME L 72 R L, KRB, <
HSLTHE LN BCFRHRD sl 2445 Hh 5L ED
WL 72,

2. i

2004 4£ 5 H 20 HiZ, 0.2% R/ ILKAFNCFE T2
B (30°C, 24 R[] U, Tok¥ U 728, 1 4 v 38H#K (30°C)
T 24 BB ES Y. 208K, ANKBBROHIZED
Nty P FETEREL, 25°CoMBEEFTTC1H
M, 5lEHiE 25°COMEBE (BHEKT) T c6 HEREE
Ufe, BB S HEICABARARE2BEL, I RE
W (25~30°C) B W CRKNEK B K CEREA i 72

6 HI0HICEM3. 50 %, BmAALEL N
P,0;, KO %ZNZ40.175, 0.25 0.2gkgatr) 13.5
kg #FHE L 72 1/2000a F v M 2 RTOBMEL 72, —HAR

2005 4 11 H 29 HEH EAEEEHE A A T 761-0795 &R AR ESZRAT A 2393
TEL087-891-3051, FAX(087-891-3021, kusu@ag.kagawa-u.ac.jp
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BIEEORWIAZEL, Ry bYkb 1RZTE L.
ARy FEE IL-srtl, A4 F DT LB 10 THo7z,

3. HAEE

8 H21 HoHfi, £~k 4 Xy bieox, &
o FEOBELAFEL 2%, &Fy PHORKR3ZEDIR
BRI O E L % BEIRFRE] SPAD-502 (3 / V& 8 1
o THIE LI, &5z, FURK DWW TERFIEEA -

FRECAIE SR L1-6200 (LI — COR#E) ik b, Yo g
B X UOOGE B2 A L .
8 H 22 HOA T 9Bz 10 cm 08 XTI 2 )M L,

AR - FIER (1999a) 7 HE > CHWE & HE L 2.
10FE T IRHY 72 b R & HIBCEE & LTz, 2 1R,
Beiohnk Siciioiiy, Ly E, TR B
BE, BREOFHFELTo7. BIREEIV—FRF v F—
(Commonwealth Aircraft Corp,Ltd. £, Comair Root Scanner)
THE L, H EFEMEE L OWIRE IR RSN C 48
RilH, 80CCHIBS ¥R L.

& g

1. i&.t*ﬁé%é:lﬁ*ﬁ@ﬁﬁﬁ

51 RICHAEI L B, 2 RICRIPEEZ R L ..
AR, ILsrtl, 24 FH T EH8H22HTH - 72,
-srtl DESLIA L F 55 L o BB, M7 b EH
MBI IMIE L BRI ot L, EYbH
LSRR I B EERED S T
BIZHICOWTAS L, FTAFH TR, sl DE
B 7, BERED» -2 Blio, BREES A+

OAFFH NI B (Lsnl/ 4455 T, %)
F30RIT Ehdod, MIBED ILsntl OF D7k,
IL-srtl) A AFH I HE 3B% TH o7, Lvl, ILsrtl/ 4
FFH I HDBERRE L D ORIBETE P - 220, BiE

BH/BEREZILsHI AT FH 5% 16% ka7, Zh
L, WITNLEBRENRDODLNT, DLk S

st ORIFRS, HE L DAL F AT X ONI Do,
BAMREY ) ORBEIAFFH T L b RED T2

2. HiRERE

H3kE, HREEERRLESDTH S, Lsrtl ® 1
Wl b OHEHEE X 7.23gh TR, AT FiE12.92
gh "Bk T, ILsntl/ A Fh IIF 6% TH ot T
bbb, Y70 HEREE sl B FF 55 L0 44%
ERICE, -7z, iz, WREHE b OHEHEE D Lol
DIFPE o T2, AEEFRD NGB, L L,
IL-srtl] OFARE Y72 b HVEGEE S S OWRE Y 72 b HHE
B, 4450 I%Z20F88%, 63%HEIC EHl- T
7z.

I kb, BASEOHMEE A A F DT L0 b
sl D5 AME DS, RECIREL 2 0 OEIL L-srt] O
B T kA L 72

3. MEREE

FaAFRIC, REZOWTHE L RAHRE X UES
BEEEREME 2R L, ChoikiE, WThLEEERED
bhiedrot, Tihhbb, THETADS L, MAREET
A AT AT, L[IIEPLE L RN CO, EE L 7KBURE

TI249Tm TH - 7D L, IL-srtl 12 755 m ¢, IL-srl T IL-srt]l DFBLTLICEr 720, ZOEEEET
F1R BRI A EREE.

R B B4 R E M BT R/
(A/8) (cm) (A1) (g/F) 2 (g/F)

IL-srtl 8/21 98.9 21.3 66.5 3,24

AAF N T 8/21 114.8 47.8 173.9 3.63

s (%) 86 45 38 89

?&%‘7& us ok ok ok ns
ns, ®: tRRE (0=4) LV, ThENEEERL, % KETHEEELD Z/RT.

R (%) D (IL-srtl /A A5 F) X100,

HEoR HEMICBITAREE.
SEEFRE BRERE R E AR IE TR I/ FR AR Fe
(/85D (cm) (/) (g/%) (ng/m)
IL-srt1 790 32.1 755 9.4 12.5
A A F AT 1169 49.5 2497 27.2 10. 8
s (%) 68 65 30 35 116
*, okk ek tHRUE (054) 12XV, ENENS%, 1%, 0. 1%KETHESED D 2R,

R (%) @ (IL-srtl/AAF % ) X 100.



150 HAEY Y &K E

=754 (2006)

3k MEEEIC T A I

L% Y SEARBCHE D BREMD ARIEH

(g/h/3) (g/h/100 A) (g/h/100m) (g/h/g)
[L-srt] 7.23 0. 983 0.976 0. 781
EXFHT 12.92 1.092 0.518 0. 479
e (%) 56 188 163

ns, ®, 0k CIRE (0=d) 1LY, FNENAEEZERL, 5%, I%KETHEEED Y &7,

R (%) o (l-srtl /A4 F 0 F) X100,

FaR HECBY D LB E R R USSR B R,
St R LIS HEAIN CO, REoE r @
(pemol/m?/s) (em/s) PR (ppm) (mmo 1/m?/s) (SPAD i)
T1-srtl 18. 4 1.41 307 15.8 45,7
T AF AT 18.8 1.17 287 13.1 45,6
Higrs ns ns ns ns ns

ns o tHE =) kY, HEERLERT

Wik odz, £, BEEHIC S E o7z,
5 B

REERIC BT 2Bz b ORVGEEER, ILsrtl OFinsA
FFHTED b UREFIEP -7 (EIR). Lid-T,
BB T AT TLsrt] OO LEHBEIRE A A FH T &b D
ZoTnd LHKIE NS, HBGEREI & o TIRO LIRS
2T 2854, BEL oM, HEE=REX (HK
WHE/IRE) LW BERSEIT S C0d b, HIRHE
JIREIFEZ OROEEERTIHBEC R EEL LN TY
B (R - DI 1999, o). Thbb, RO SR
BoRLZOMHE®ELEDBETCREINEG. 22T, b
VORE DD W TRE & BUTIRE M 72 b O HIRRE D &
B L7z, cohd, BREZMTRT»PMEL &2
23, —RICIERE, BE, RESESHVLRTRS (F
H11994). KBTI, WRE, SRR BREO2TK
B, ILsrtl 34445 LD bERIEWEERZ R L.
Thbb, IL-srl OFREIZ 32%, WRFEE 70%, HIRE
1265%, FA4Fh3kbbPhdolls, REOHFE
DPIRROWIRI DB /NE oz, WIRE/RIRE
BALXFHT%16% L7 (E2E). —hH HErofR
DALEFENE & 7R ¢ R/ RBIC DWW TAD L, Ll
ORARFY 72 b HICHE XA A 55 9 & D& - 708, A
BREBALN kDo, WIRER X CRREYM 72 b IR
B ILsrt]l OFDBAFFH9 X0 202 88%, 63%H
Ricw@profz (FE3R). BB ICRELHERT 5 1
BRTEH 22, RORIDPLEIWKEDNH 5O IR
W&o TIRBEDL A2 HiT 5 2 L xRy, Lichi-
T, BEYUZD DHGEEDE 2R BT ORI L v b
BED D VIZIBELZHAKT 20X EYTHZ LEBDNR
5. 35, BRIBECOWTS, FHH (1994) 1, &

KA DRI 3% < OIRDEEE LT 528, flIfRO®ES
BhThTLR WD, BT OWRIERE & v 5 Ed 5
BRRIKEEITARETH 2 LR Twa, KRBicBWT
b, WIREY b HHE X b b IRE Y7 b HiEE D
Hic sl LA FFH S5 DEIE BN T,

b &b, IL-srtl OFRY 7 b HIEERA 5 H T &
DIRWERIZRE, RBICRBEN DLWl Likd b EER
Bz, —F, HURRER X CBEAIRE Y b O HBERE
1 st OF258 <, WEYE D o&MEE XA A4 F 9
F% LliloTwa LS N, CoERI>»TE, 1B
E/REHICHERAL TV o TREVLL NSNS, ¢
bbb, BIRLZ& 91, ILsn]l ORIEE/BRERA 4
FHh 5 EEEI EE S Twikds, Zhid L-snl OERE

B KL o T B EERBL TR, Lzdio T,
b U ILsrtl OBOLEIA A FH I L bEWETIIE, H
B PR B E OB X (2 - —H:1996b, Ichii and Ishikawa
1997) W &k o TEARD OPIERES 1L, BEYSZ DO
HIBRHE P RKE o LAl S 5. F/2, IL-sntl OIR
PR oo T0B E LTS, BKFOWINHEEIKE L 7z
BT, FOOIRETEKTOWINEIREL 2L LED
N5, ok, ZhHIBS# L ¢, Ichi and Ishikawa (1997)
3 IL-srtl OFHTH % RML LA F 54 5 OROFEN % b
L, srtl EEFIC & % RM1 O ER AR of T
MEL TR EHEL TS, Lo T, ILsrl DIRE
JIRRHDSE S ARE Y 7 b OHREE BN L7 D, sl
BT OBEBWRFE L WY X0 SRR IIH S s
LI oTh b SNTMBENLERLEEZ DO %ZY
ThaEEPND Thbt, Thoolliciz, sil B
TR O EIH RO LE £ 72 13 KX O II—RE
[RRIOE EoRE Y 7 b HEHE OB, L v SRR
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PEESND. LeL, KRB CIHEMEoKE S0RD
hEE, KEOWEIZIT> TRy, TDkd, 5%, W
TINGEENL, HREE L ORERE L EEZ
Tw5,

KRB B 2 srt] OFLE X OBY 72 b ZH L H
FHEMEEA AT LRI R (B1H), B
IR TR 5 AR DR T & o T RER AN A A 2 2k
FEFIRE N, Lo L, REOGABERE, J6a Rk B
ik, EEMEOVLTRICBVTH Ll LA A F 5T &
O EBEEZEED Shieh ol (B4E). LikdhoT
[L-srt] DR% 7z b FERREE S A A FH 5 kb v D
o RN, BEERR Y 2 b DA REE h o <
EROPAC L HEIEARICH 2 LELLND, KR
TRERBEOFHE I T o Colwvd, 0T Lidilsnl
EAAF N T DL b M B EICEDR o T (5B
18) TLhobBEHEIND, Lol KBTS D H
WORE AR E ET Lzic b Bb & 360 BBLER M 10 &
6D dp oz & &6, ZTEMA AL THEEY A AN
S 7o o TR, EMEM 0 H D VWIIERRE Y oE
KoBEREIM 2SN TwizEBbh s,

%B, BEHAEREDBRICOWT, GFE - BE (1986)
&, RAROFEPE ARDTE DR OIKTE TIEE A ERE D
MMETLRTWERHELCnE, $7-,28 - K (1973) 13,
HOWENHMEIE CIEHREOMENKE » EBRART 03,
Lo, % KH (1973) A - BHE (1986) OWE
g BB EEEOE» S/ o NERTH LD
XL, ARERBOERE, EREETUANOEENE SN
FHUAAFHTE sl ZRCEETHGELLBACE
ENEHOTHL. Ihb kb, ERERT sl FEL O
ROMEEA2 WP I3 L2ELT, BehoBOME
BRUBEZHATIL, 2oERE LT R A 42

WETLLEZ NS, L LSS, WRINEDT
DOMRELHAICED 2t A F 4 5 & Ll
OMTERPED LNV L HAT, sl BET2HE
LR B OMETIC & 2 b BERA OREL 3 > B o il
HEOCHBEN b0 L HEIND, UL, Thb iR
ERRAET A7z, BloMRRAZ R A v iR
DRGSR AER BN ETH D, T, KEBROA
BIZHFEHICT 720 DT, ZOBROMGEFEERERDD
ZALRFRTwizwv, Z0d, REGHELEANITE
BRI BIEDEZONDLDT, THBHIDVTHE
BOMELE Lz,

PLE, A4 FHh 5 &2 oREEREEE %M [Lsnl
DGR DT OWTHET LT &7, Z OffR, miR%
REBZAGOROEHEHICET 2 %0008 %55
EWTE, UL, BohMADS S BHERE LT
wonbot, ZOoRFEREOHFEHET 2ICEES X
ol Lleh> TS5, #REH - B (1999c) 2345
TBHEHII, BROFEOHE LR L ODBRIC VT O

REMRIR BN 2D T wuh itz b kv, BIhi
MOV TE L RELVWETEMNZ, EREETCED
LPHIROERE 2T THEFETH S, TDX 5 hIRER
RORFERAT & B TR DT 2 5020 2 2 ik -
T, —FF (1994) OIERT 2 & 9z, HoOFELHEEEE
RN HIAT 2 250 5 D L HIFEE N B,
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OHEERE I BEST 5 BEER O . BT 64 : 703—708. Plant Sci. 163 : 207—215.
R - PIFE— - THEH T 1999, KX 5 ok L O Yao, S.G., S. Taketa and M. Ichii 2003. Isolation and characterization of
HiE R D o RS B H/ER 68 (Al 2) 1 272-273. an abscisic acid-insensitive mutation that affects specifically primary
Yao, S.G., S. Taketa and M. Ichii 2002. A novel short-root gene that root elongation in rice (Oryza sativa L.). Plant Sci. 164 : 971 —978.

affects specifically early root development in rice (Oryza sativa L.).

Physiological Characteristics of Rice Cultivar Oochikara and Its Short-root Near Isogenic Line IL-sr¢] : Rengui Znao", Jian
L1v”, Fumitaka Suiotsu”, Masanori Tovora?, Akihito Kusutant®, Shin Takema” and Masahiko Icrr® (YUnited Grad. Sch. of Agr:
Coll., Ehime Univ., Tarumi, Matsuwyama 790-8566 Japan; “Fac. of Agr, Kagawa Univ., Miki 761-0795, Japan)

Abstract © The shoot and root characters, the bleeding rate and the photosynthetic rate in flag leaves of rice cultivar
Oochikara were compared with its short-root near isogenic line IL-s7t/ at the heading stage. The bleeding rate per plant in
IL-s7tl was only 56% of that in Oochikara. The total root length and total root weight in IL-sr2] were 30% and 35% of those
in Oochikara, respectively. On the other hand, the bleeding rate per total root length and that per total root weight in TL-srt/
were 188% and 163% of those in Oochikara, respectively, showing a significant difference between the two lines. Thus,
although the root mass was larger in Oochikara than in IL-s¢/, the bleeding rate per unit root mass was higher in IL-srt/
than in Oochikara. These results suggest that the physiological activities of total root in IL-srtl were lower than that in
Oochikara, due to the smaller root mass, and that IL-srt/ had higher physiological activities per unit root mass than
Oochikara. There was no significant difference in photosynthetic rate between the two lines, suggesting that the short-root
gene srtl did not affect the photosynthesis.

Key words : Bleeding rate, IL-s7t1, Near isogenic line, Oochikara, Photosynthetic rate, Rice, Short-root gene.
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