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1 FIEHEIT BT Dk SEHERFRE 1 D Z bk TE

ANE Y - BT Y - #%Kk3ER1 Y - Shaobing Peng?
(V' BRRS AR R AR, P B SRR R A A )

By MEAWA RO IIERIEIEN % S5CTIKET TT I AF v 785 7OV OKIZ 1 EBRE RN, H28k /
K227 SPAD fHIL /R S LA RREEMERFRETT (GM) SRS HREE HN—F 2R L HAD S v a7aL s v ay
B L UHEOEIGE hybrid & inbred il T ENIZT OERDY D 5 xR, ZOHE, VY R=HDGMIZA ~
T A HIZIERRRBHNMANAH ), FBE Y RZHIET YR LY R E o7z, NSO TN HEE
HWHAZ SPAD fEDSEWICH b 59 GM 258 RN D, H AW GM 5% L KT 3 2 k3R aE 1) o Sl iy
R B S RNz T, hEOSEIEE (9~11 t ha™) @ hybrid % inbred £ 4 GM 12 & K & 7 SR 2 2)8
Ao, GM & PHERBOBIIZIEOEMERESH ), S HI2GM LIlE /((3EE XSPAD fE) & ORI IEOHE
BIfRDSd o 727280, MEMEFFRRN D ZEEOTENEEENRZ RO TNL I EARBRINT. Z0XHIZ, 1 4+DF
I BT 2 IRIEHEFFRE ) I A E I ICWRIA WS Rk DS 0, BRI O FEEENZR L B0 5 BnEHE L THHT
XD REMDSD 5.

F—TJ—FK: AKX AT ah, VxR, MWRoOfraraLray, k¥ HAOAfxa7alLriar,

VIV & (Borrell 5 2000) %2 A F (Spano 5 2003),
4 % (Hoang and Kobata 2009a, Kobata & 2015) (28T
TR IR T CREEMAE 2T LI W &>
Stay green anfli2SHL &A1, FRICEHMNC B HEEEA ML
AT TORKEEHEFFIE ) O F FEAENOR RS WFE ST
W5,

R ABEERT 35CHEESRD /N A T oKIZH 1 R
TR CIERRRETCR2ENT (SPADs) & 7% (SPADy) 12illl
7€ L 72 SPAD fiilt. (green maintenance index; GM= SPAD;/
SPADg) E A 4 O stay green ZFRDFRIEMERRE ) %2 & <
[ML L7z (Kobata & 2015). HADA £ 73V 78y
DR METIE GM & EM T OIREE & 73 3
@ SPAD fHMEFFRETT & OMNCIZBHE BRI H D, E 51
GM T @it T CoOmALHER L B BER7H o 72
(Kobata & 2015). =@ & 912, B ILIEORRIEHERFGE
TR A ML ATIZH D1 A DOEERE &
B H e mmENT L, SHEARA A MER I
B REMHERE DO R EGH T T L IS NT
W FIT, KRBT L 0% kRN, BN
WBLR 554 7 & a BB AN BN ST & O IR
CHARDA A a7 aL 7 a > (Kojima 5 2005 NIAS
2009), BLUOHEFHRIZE S SNEHE - BILPREIC
BT % BHh hybrid & inbred £ U AEIC B 1) % AR EEHERRRE
TOEREZ GMIZ X - THN, SHBEMA A FERRER
LRI L 9 B8O A 4 @ Stay green HEI DL HEMEIC
BT aiEmEBL) L.

REBEMHE I UVHE

1. HisEs

fF (WRC) BLUOHA (RC) oA ra7alr s
vl BARKSAATIE Yy (B 2 m, #FE35°29'N, #%
J£133°04'E) 12B1F AR ERL (mud-rich sediments of
alluvium) OZKHTHeEF L7z, 2009 4E 5 A 12 HIZHFHIH
THELZNENomiEo 3EH O % 14k 1 A 2 T,
L CHHERBIR L 2K HICEERT 0.3 m BR[H 0. 15 m T ahfE
L7720 152mBRL. BIEE L TERE2ME T4 g,
H) ML) T12g ) vEEEY) VEEAIKT10g & m”
B0 52, FNUBESTXCoOREIHES L FT28
MBEIBEE LTEEeMELTlg 527

R T o #E 2SR E B oAk TRt (clay
loam) @ &K H (fZ % 23.3m, # & 30°28'N, #% &
114°21'E) 12 20134E5 H 9 HIZA 74 1 @ hybrid 6 &
fifi & inbred 3 MWEOBEH W A ML 72, £ 5m X 6m
WCHER 0.2m EMM0.2m TIMR 1AM L, m® 4720 5C
LeL<C) vE2gkh)2.5g BREXLTHII%R2.5
g %5 A, ANERBEEE L7z, 138 BERKIIZEED
ZLEENTBY (HEEREE 8l mgkg!) EFRMEMIX
fibhrot, BHRMIH25 7~8 A H PRI
31C, WEFHRI34.6~36.2C LMD THE2-> 7. N
ERNEZ L EEEEORED 72O 1AM & X
an O 12 FRO L 1 E 2 SR IANCERAC L, ZE3ER & FIC
ST T80T THeM L7 fFE L7z, Mo WE/ L TH
Mafz, MEZI>TRENEFTZOIELED30g %
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EIM MABIOCHAROAS AaT7aLryaryomfEael Iy R=h, BHEI YR R=H, A T47
DI ELE K O 4EEHEFFRE S (GM=SPAD,/SPAD,, SPAD,= ¥: 3% SPAD f#i, SPAD= %%
SPAD 1) DHEEE M. AV X GM OFIME, CV IZZERE (coefficient of variation) % 7R3 .

B> CHRFENE L 80C T L/ EEME L &
BRI RO 5m®* 2 X D HLY 14% DKGEETELZ.

2. BREMBHEED O E

BELWHOIREZYRL, KemzLz7 I AF v
JARIC ANERZ ICH IR o 728, EH PRI 5 om %
Y Elo 72 5 DB 2 ZIZHZ 0.5 cm DR % BT
KEMZLEERE0.06LDT T AF v 754 7 (New
sample vial, NO. 7, As One, Osaka, Japan) |2 A#17z (Kobata
5 2015). Z D%eE% 35C ORGEOEIREZE T 7-8 H ks
L7z #EERE (SPAD-502, Minolta Co., Ltd., Tokyo) T
fkF &= % K9 SPAD f (Inada 1965) % %5# i (SPADy)
&1 (SPADg) (Zill%E L, GM=SPAD,/SPAD % fit3E#E+r
REH L L7z, 72720, B CHBEL o led b W0idT—
5 OWN T /o7 WRC O i (46 ffEid 9 fifdE) & JRC
(50 FhfdEr 3 ) (ZFE 7z,

3. EER#ER

RO FaT7AL 73D GCMIZ0.1~0.9 DA
*FEBL, 0.9 THFMEHD L o7 EELIK-L).
ot rxaLrziayOREGEA T4 1 THOLNT
WAz, WO GM IEA ¥ 74 B D GM & L7z A
FRL7 —J, BTy R Vv B hdA A
AEDIEGAER LI, HROA AaT7aLvray
AR GM 12 0.4~0.9 055z R L, K5z 505
DX RZH OGANE RO AFL L 7z D13t L CE
VYRZBEA VT HERREGAER L BB
B RO AaTaAL sy a  ilBWTY Y RSB
TOBGE XY R e A V74 7 EDORMIZIE 5% KIETH
DD - 72 (Steel-Dwass DHE) bODOHAD A 42
TAVLY Y a IilBWTREREE IR, A TAT
tFEroa7TaLy v a yREOGM OB R
(coefficient of variation, CV) 0.30 IZHRHADA 227 2
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F1E MABIUCHEADA 273V 7Y a r OENRHRES) (GM=SPAD./SPAD;,
SPAD,= 5% SPAD fii, SPADs= 552207 SPAD fiti) O MBIRIZE L % ffll. %R 552807 SPAD AN 2 X [HIBE
12 < GM 25K & < B2 2 il 12D W CREEERIIE D O/ B & ROl 127348 L 7.

fREEERrE I D 7 > e D

T A GM (SPAD,/SPAD;)

R4 ra7al sy ay

=] PADI PERAK WRC49 A Y Fx¥7 BV vyR=7 0.98 (49.7/50.9)
SHWE NANG GYI ~ WRC 21 Iy V- L2F4h 0.93 (45.1/48.2)
KHAUMACKHO  WRC 48 AR F A BT v K= 0.91 (42.0/46.4)
IR 58 WRC14 74U v Ky 174 h 0.97 (41.9/43.2)
{8 NEPAL 8 WRC 27 EATDIY 1749 0.57 (22.7/39.7)
ANJANA DHAN WRC 30 8=l LY FAH 0.25(10.4/39.9)
HARDA fa7alLyar
[ UNGE: JRC 07 B B x R= 7 0.96 (46.2/48.4)
Bl JRC 36 HIR VxR 0.89 (42.5/47.6)
S JRC 10 H By v R 0.89 (40.4/45.6)
5 LA JRC 45 1LE Ty R=A 0.87 (40.3/46.6)
i B JRC 17 FkH xRS 0.51(22.2/43.1)
HE JRC 53 BRI TR 0.40 (16.0/39.6)
L73aryOziid0.22 LR0/hE ol HABOR 60 —
FRIEHERFRE ) 2R 2R sgr-2 O GM =0.89 X ) &\ g WROA 2373V 72y (WRC) 1:1
HEFFRE D 2 Fpo il i o4 A 3731233 »T10 f“::
REL HAROIT ALY 5 v BT 14 SHES - 7. A A
NS DDA 5 SPADg 257 <, GM A HLHI {12 40
BabmfieRy e, HROa7aL sy Y a VTR
SPADg %% 43~51 T SPAD; 2B E 12 E < GM 28K & W i
fit (PADI PERAK, SHEWE HANG, KHAU MAC KHO,
IR58) & SPADg 740 Hif2 Td - T H GM Ak { SPAD, 20
DEEIZR WG (NEPAL 8, ANJANA DHAN) 7%% - 7=
(1%, #2X). BAoaral sy arilo GM
ETEIEROa7aL sy ary i) b/hSWEEzDH '
% b O D, SPAD % 40~46 i % T SPAD, /347 17 15 < S 0
GM Ok & \vahfd (AMEE, B, P, @ 7mE) &, L o
} . HADA Aar7aLszyay (JRC) 1:1
SPAD; %% 40~43 & - 72 % DD SPAD; VA E I < GM @
BwiddE ORE, %8 Pdho7z (1K, F2X).
HENZBIF 5 A >~ 54 71 @ hybrid & inbred @ SPAD; 1
WERY 0 FTRTEERBERERAVICL b ST 40
SPADg |4 5~30 &Ml ICHBEEPH o7 BE3IX). M
BUZH W72 IR ICHARTHHEAFBEIIE il d o 72,
NS @ FED R O &R At 1 Tianyouhuazhan @ 10 .6
t ha™ & #% MK Fengfuzhan @ 8.7 t ha” T, 4 dnfED -1 20
LREHE(F#129.5 = 0.7tha’, CV=0.07 (n=8) X% LSDuss
WREEIZH o7z, INHLOHHRAEIE84.3 £4.7%T -
Hotz. WlFHosAERIINEEFECMETRAL.2 |
tha' & /h15.3tha T4 BAET I T17.4 + 1.4¢ ", " " o

ha?, CV=0.08 Tho7:. TNEHDRMED GM & LE B
LA ERE L OMICIXHERBES 2o 725 00, L
FEFRH L GM O 121E hybrid & inbred % & & CTEWVIED
Biahdh -7 (554 4).

SPADs

%52 HHRBLCHEDA T T7aL 7Y 3y 3R ORERER
(SPADs) & 7% (SPAD,) @ SPAD M. %513 5 FAEDTF-I9MH, it
L & R Tukey 310 X 5 5% T/ NG 7% (LSDyys) 2787
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60 06 ~ o
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A LuoyoulOhao 11 ol °®
B Yliangyoulhao ’ L ]
4 Shanyou63
¥ Fengliangyouxianglhao
40 | O Huangguangyouzhan 04
£ Huanghuazhan =
&£ O Fengfuzhan v @ @ Hybrid
= < IR8 = O Inbred
2 [ =
20 | - 2
m 0 y=0.09x +0.52
LSD,
R? =0.619 (p<0.021)
<
@,
A’
0 I I J 0 I l I
0 20 40 60 0 0.2 04 0.6 0.8 1
SPADj fxdEMERRET) (GM)

%3 R EREIZ BT S hybrid & inbred KGR & IRS O 1FZEE
F OX:#EH] (SPADg) & 4 (SPAD;) @ SPAD fili. #5135 KK
EOFIGME, HER & AL Tukey #2102 £ 5 5% TOR/NE
# (LSDygs) &R,

% =

AF3a7aL 7y a B TIEER ORI D IE
JWEREEHERFRE D O SRS RRO H - 2 L1, B
WOEZIIBITLEREODTHELRLT S ICmiEMTRE
BERPH DL RREL. 72, VxR h 3k
HEFFREIDSA T H LD bR REWwE R s 72
2L, HAOa 7 2L 7 v a v TINS5
L7z TH GM SR E KRR Y, F7283IUAHO 8
i A & BR 72 G O BRI S N7z Mg O & GM & D]
WCAERBRIE D572 (r=0.211,p=0.197) &5
ERENKE (BT 5P HE (JMA 20200 & GM &
OISR D e oz, fE-T, BES I
To R EE M ORI ER A GM ICHB L 52 Twb L)
IR R SN e o7:.

FREEAEFFRE T O BIZWE RIZOWTIE, A 4 D stay
green ZEARE L RATIZ B\ TIARR O 5B HE S 1L
HZENPHMHEN TS (Kusaba 5 2007) DD, THED
FEEPARRTEN S FEAOERBITOIHE S NEME
BT ESE2TEELID VAEENICAERNEEIEZ 2V
(Thomas and Howarth 2000, Spano & 2003). — 7/, Xk
FLADA VT AN R ECA DRI ORI 1
gz Y O EHERR  (Hoang and Kobata 2009a) &,
F72, HEAOA Aa7aL sy a rBEREORFERERRE
TNEER T B 2065 #HMRF (Kobata 5 2015)
R D o7z VIV A DY EIIRREEHERRR ) O i
EOMWHEDPTFIZOTOEELXFHD L 72OICHEEFH S
T2 (Borrell 5 2000). FSEAFEIZTHR L 9 2 AREEHER?

%4 FFE® hybrid (B#) & inbred (F1#) KA IR 2 R
DFFIEHERFRETT (GM) (5 3 M) L TR (harvest index) &
DR, PR B & O 4 KEOFEE)» SR 72,

0.04
0
0
0.03 | P
o
g )
=
0]
X 0.02
=
2 @ Hybrid
5 O Inbred
0.01 |- y=001x+0.03
R2 =0.760 (p <0.006)
O | | | | |
0 02 0.4 06 0.8 1

FEIEMERERET) (GMD)
g 58  HE hybrid (B#%) & inbred (F1Hk) ARG BT 5 K5
H (straw weight; SW, g m™®) CTHEAN SN 72#ZE2E SPAD fH
720 OF-FIE (grain yield; GY, gm™) [GY/(SWxSPADy)]
& RRIEMERERET) (GM) & O BfR.

R IFEE B RO REREMR R & BRI RE T
(Borrell and Hammer 2000, Kobata and Hoang 2010) 2 F§4%
T 5 KRE MRS (Hoang and Kobata 2009b) 72 & AN
Dol EHEREOR L L0 MEED AT R WER
(Thomas and Howarth 2000, Kobata 5 2015) & B4 L T
WhHEEZLNLTD, REREEFEICL S MRS E
IS I A2 2R T EIEE 2 v, 2720, #
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El DL (9-11 t ha™) hybrid 8 & OF inbred 1 A& i IZ 3B
JAHIEER 2L A GM & IUETRE L O o IE O E A%
1, EIRBRE T T ST IS ORI TR
MR I D AR I T A THEAENEEED L Z
ERRIEL. ZoR, fEASWEIZBIT S SPAD X
MM OEIETE (SW) CTEAM L-EEOERERE (SW
X SPADy) Tl (GY) % B L 7-#2%3E SPAD fiEki7- V)
DFEIUE [GY/(SW X SPADy)] & GM & OBIZIZHE
IEOEMRBERA D o7z (55 X). LI hybrid 1 % Tl
BRI AP ICEELESFEORKI Y — AL LT
BBERTIL2EE0HLLDD (Katsura 5 2007),
BHAA O hybrid 4 A+ TR O ZEIEHEOMT
FILEA D v e ENTWwWAb  (Yang 5 2002). fiE-> T, B
P O ZETEE (LB O ZETE T (2 R0 0/ NG S
NDREMD S 5 S DD, GM ATKE WIE LB D%
EORTERER L) OFFEEENENEH N L EZREL
Twh. F72, SPADMHIZA A ¥EHEFEEY L MT
% (Yang 5 2014) 728, ZEH ORKIEHERERE ) A5
TIEEESER L) OFEAEERNEIRE N L2 RE
LTwa,

Db o A & OFFEEMEFERE IR & 2 a0 % AR 1
MBI EDTRENT. T XD HIFEMEE ) O R
AN ZEBICOWTIE, HEEZWEREGEE GM &£ o
BIfR7: L0 X B & 5 7% BT, FHMiALETH A .
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Diversity of Stay Green Traits in Flag Leaf of Rice : Tohru Kosata”, Kouhei Tomisaka"”, Miwa Suivonaca” and Shaobing Penc”
(" Fac. Life Science, Shimane Univ., Matsue, 690-8504, Japan; ? College of Plant Sci. and Tec., Huazhong Agricultural Univ.)
Abstract : Cultivar variances in the stay green trait of flag leaves in NIAS World (WRC), Japanese (JRC) rice core collection and

Chinese high yielding hybrid and inbred cultivars were investigated. A leaf color reading (SPAD) was determined using the

chlorophyll meter at the center of the flag leaf segment floated on water at 35°C under dark conditions for one week. There was
a large cultivar variance in a ratio of after (SPADy) to before (SPADs) incubation in SPAD (GM= SPAD; / SPADy). In WRC and
JRC cultivars, GM in japonica rice tended to occupy a higher rate than indica and tropical japonica rice. There were typical
cultivars of high GM in which both SPAD;; and SPAD; were significantly high. In Chinese high yielding rice (9-11 t ha'), the GM
diversely differed and positively related with harvest index and the grain yield per total straw weight x SPAD value. These

relationships suggested that higher GM increased the productivity of straw for the grain yield due to maintenance of chlorophyll

function. It was suggested that the stay green trait is widely distributed in rice resources and it can be used for the improvement

of rice production.

Key words : Flag leaf, Indica, Japanese rice core collection, Japonica, Rice, Stay green, World rice core collection.




