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ZFLRBENRKEN o7 (F— 5 W), WX OFLEL
B L ORI EIZ B & O I ZH RIS TIEFIC
RWEEZIR L7z, BiRIX CTOREE L RIS, 3R A 2575
TEEB XL ORIEM B RITTREN L > LB REL, B
W FEAMBAIEEIWRD Lz, 791 F b 7 20T
b FEEAC A7 ) DT A R L7z,

85 I IXEIRXIZ BT 5 TR B D 5 VIR
EHrH (3RS 2001a) TR L7z RE OMIRER L.
WIS B R IEOMBBRTRS S, BB EORA I

PENZDOZHEERL WA T L I LAVRSI N H6 MIZITHE
X DFEEIEHED 5 ITRAEH T & WIRX DA (R
5 200la) EOBRERLZZ. WINLAEERIEOMM
Bl bz $70, FRXOFTEMCHED 5 i3k
TEBEATEAT B2 Lz25, WiRXOFEICRED
S AMEMARRO SN (5T H).

% =

EHOIL, MMERELEZTA A HE LR b
R 1 AERAC R T S AR IR (B SE A, F
7ok 1 FARY 2 ) OO E) LRUE S A GO’
WCIEOHBEMERLESH L2 2 L 2B 5222 L2 (GRS 2000).
DT ENS, BELIEIZ L HEILS AW ETEOKT O
FRO—>2& L THIMREDER T2 E2 52 EATE
b, COEZBEMNT B0, FIRIC X ) A RRE %
WA s8R0, FREERNC X ) ROEIEEE KT &
WL Zh, WIS AHEEDIERT S5 2 EHL L
ol (BRH2001a). bbb, £y I NI
(Nishiyama 1996) O—#BCTldd %28, THEHEICBIT AR
EEMEA FEERAIZIH S I L7z,

—75, it e TELM L 3EBICBERLTBY, T
FICMEIIMHS LIS E 2 I TERELER EEZ ONT
V2% (Nishiyama 1983, Satake and Shibata 1992, XlJJ= 1994,
Pl 1997, #&MBH 2000, Nakamura 5 2000). & 512, HEAl
SEREOWINC LV FHU2 ) O/PMBTHEFRTB LG
i N OFEELM DB T 5 2 Losikis sz ((ZH
1999, Hayashi 5 2000). AKEFRTLH, H¥=F V&
DIFNOM ST, KEEREOHIN L) BN L FTE
M FRE, HGiRXEDIEITLIE (H15),
WX B TR BT 51 L2, ks
PMET T 2EAmPED SN2 s (1K), Mtz
FERIITFEMANHOZ % 8 L COREREICEET L 2
EVREN, ITNFTOMRE (3711999, Hayashi 5
2000) HERER SN, S5, WiRXOFTEIEH TS &
OB B OB I, WX OZHRRIFET L GF
2H). ZoZLiE, BREZREIFIRXDOA FTBNWTH
Tl TGS BT A2 2L 2RIET 5. 77,
=T F, DEDITNOWMTIIBNT, B ZEERLD
LT 1 FHAEY 72 ) OMOEYE, 3% b B IEE &,
WX B L OERXOFTELRE B3, F£4K), 256
e (77— Am) (L, HIEZEFEE OBV
MLz EHs, MRS IIIEMEIHE L T b EE
EDSENEE 2 BT

DEDKEREA S, BRI REDET 28 LT
FEEAC B L ORI B i S8, L2 T ¢
LEEZDLIENRTEL, L, ZHUIMAHEE &8
WEOBOIEDOBRNSHEM L 2b 0 TH Y, HAHRE
IR BOREBERIZHAS o Twaw, 22T, M
XFHIR R D TSR D L ORIEIM BB L T bk
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A R EERAIZEET A 72002, STRALERLC X 0 R AOAR
wmRUT S, fEmERllE L wifEBEioE§2 5
O (TR B) Ti, FIRX, WEXE DI, BIEn
BLOTFARBUCRE BB DO SN o7z (52
). B, WERBIIGEXIZBITL2EEO T Wi
B L7l N TTIIREINTEY (ES
2001a), SR BIIAEME LGSO EB HIZHEE L %
Motz D, —F, —IRBAESLEGEI A & O
JUER (BEAR A) IXISIRIX, FIRIX O TR IR L
WA T L, B, BRICTHEEMASBERE (TS
w7z (BB25K). KIS, —RBAELBAGA I 2~ & 10 [ 2
AL & 0 RO ABEEZ KT S, [EhEoZA1t,
FL TR E ZREL OB L. T MY
T ALY, BUR A LRIBRICEIRKK, WX & D ICHFE
B L ORAEHEAIRE KA L, fitfbd M) o st
b FEREOEMDFEO SNz (23%). SHRIX, k%
FHEFALERX 3 X O HRIX 12 51T 5 W IRE OFRELH K,
B B VIR EL & ZTRER OB IIA B 2R IE OB BRDS
HOSNT (BE5).

DiEX Y, GBI E D b 207 ) AT OB 2472 5 — kL
LI OBIAALER (BYAR A) R0 N0l [H 5531 LB A STl v 2
LT S LHEUL, RELHBRRIAN LB S €5
CEIWCEVELAZENPHEL R E LS/ 72 FIRED
FEFEAEELRARAEN T D IR O K= L B BRIZH 5
L (6N, SOITHIXOTFEIIEH TR BACH EA
BT BIZ L7203, SR OFTEFEHED A3 2
BdbIehb (7)), ROmRAEMYEEAE R T
THIM ORI EEZ R, HiRIEBL-BICZFD
MRS L E 2Nz L ->TC, WilFIics
U 2 FEEIEH AR BUL A A DI B D IR &
EZ2AHILELTE, ZOKREIROERIFEIERIE
LCWAZERHLN o7z, —F, kLX) I12fE
AT AT OSIARALEE (B B) (ZAEA BRI kI e L
Lol Z ks, MNIRERROAEBEEIL, Gk
B OMMISEIRET L 0TI, FRLETOERE,
DO F ) FMLBEOFGOSE, S I e TS L O
IEBFBUZE L, BBk E22bs e
EEZ BN

MOFSERCTEEIMISEIC B CEER&EE £ LT
W EAREN (RE - & 1980, 1984b, Yamamoto
and Nishimura 1986, P11 1997), %EDOFEREREICBNT
b, WEPDLh o 72 TIIRA R R 4 TH - 72
CEDERMEN TS (F1995). L Lads, By
ST E 2 RERBRIIA TH o 72, REFRER DS,
WOZERTEMAERRICEEL RITTLIC XY, it
EBHISBE L CW L ZEPHL Lo 610, &EF
N & AIHEHEOMR T IE (E 4K - fIH 1975, K¥F - &
[#% 1984a, Satake © 1987, 7 1999, Hayashi & 2000), #H
SRR O, 3 74b b H IR LB S8 E

PHRBNAN T T2 2 &1L h, FEHEII T4 &8
—EHIZ 5TV D I EATRIE S 7.

—Ji, BERLNVEETFLE, EEOINRLY VLA
(Osada & 1973, &iG 1979) LUSMERTEDOY 1 b A A =
> LX)V (Yoshida and Oritani 1974, Samuelson and Larsson
1993) ST 2 2 EAMOENTWE DS, FHDL (KD
2001b) (ZT NV Y Y RY A M A = SIEB O WA %
HBUCHEHEZIR T SE 22l L £z, ¥
ALY v (541999, Inada 5 2000) &4 A b A=
(Kuiper 1988, Beck 1996, Werf and Nagel 1996, Sakakibara
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Relative Amount and Physiological Activity of Roots Affect the Resistance to Cool Weather at the Young Microspore Stage
through the Number of Pollen Grains in Rice Plants : Zujian Znanc"?, Teiji Nakamura®, Makie Kokupun® and Iwao NisHivama®

(" College of Agr., Yangzhou Univ., China; ” Grad. School of Agr. Sci. , Tohoku Univ., Sendai 981-8555, Japan)

Abstract : The relative amount of roots (dry weight ratio of root to shoot, or root dry weight per spikelet) or the physiological
activity of roots is correlated with the cool-weather resistance in rice plants. The objective of this study is to elucidate the effects of
the relative amount or physiological activity of roots on the number of pollen grains (NPG) which are generally considered to be
closely related with the cool-weather resistance. NPG in the anthers excised from the spikelets just before flowering, was counted
using the same plant materials as described in our previous reports. NPG was lower at the higher levels of nitrogen application in
both the control and cooled plants. The fertility of the cooled plants tended to decrease with decreasing NPG. NPG tended to
decrease with decreasing relative amount of roots, which had already been shown to decrease with increasing nitrogen level.
Moreover, NPG was decreased in both the cooled and control plants by root cutting or treatment of roots with a respiratory
inhibitor, and was positively correlated with the fertility. These results strongly suggest that the development and activity of roots
affect the cool-weather resistance through pollen formation, and that one of the reasons why the cool-weather resistance is
decreased by the higher levels of nitrogen application is the decrease of NPG due to the lowering of the relative amount of roots.
Key words : Booting stage, Cool-weather damage, Cool-weather resistance, Nitrogen, Number of Pollen Grains, Pollen, Rice,
Root.




