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Fig. 2. Diagram illustrating a stigma recon-

structed from serial transverse sections
Fig.1. Scanning electron micrograph of Thirty-seven stigma-hairs are observed
a stigma (variety Fujiminori). in this stigma (variety Sakaikaneko).
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Fig. 3. Effect of cold treatment on anther length in F, of Kinmaze X Somewake.
length in F; of Kinmaze X Somewake. 1,2 : Parental variety Kinmaze and Somewake,
1,2 : Parental variety Kinmaze and Somewake, respectively. Dotted line indicates 90% va-
respectively. Dotted line indicates 90% va- lue of stigma length of control plants.

lue of anther length of control plants.
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Table 1. Percentage of branched stigma-hairs in control plants

No. of

No. of branches per stigma-hair
stigmas s I e e
observed 0 1 2 3 4=
Variety 13 27.8+£7.79Y  57.745.53 12.1+5. 39 2.2+2.49 0.2+0. 47
F,» 7 34.4+5. 96 46. 9+8. 86 12. 5+5. 88 2.941.94 3.5+6.24
20 30.1+7.73 53.9+8. 50 12.2+5. 09 2.4+2.29 1.3+3.87

D Mean (percentage)*standard deviation
2 F, of Kinmaze X Somewake

120 r=0.872***

y=96.353x—36.326

g 110
Rd
% 100 o7
b}
j=
r % r=0.922%"*
] ~ =0.219x+0.128
.-z 80 fé 0.45 y = 5
g [}
= X
- 70 3
- £ 0.40 o5
° 60 1 : Sakai kaneko E [
k 2 : Kinmaze b 1: Sakai kaneko
g 50 3 : Ha}’a}’“k‘ X 5 0.3 2 . Kinmaze
4 4 : Shimizu-mochi o 5 3 . Hayayuki
5! Somewake o 4 . Shimizu-mochi
40 o1l 6 : Shiokari S 5 Somewake
7 . Teruminori ~ 0.30 6 * Shiokari
30 @ . F, of Kinmaze X Somewake . 7 Teruminori
L ® : F, of Kinmaze X Somewake
0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6
Stigma length (mm) 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6
. R Stigma length (mm)
Fig. 5. Relation between the number of
stigma-hairs per stigma and stigma Fig. 6. Relation between the length of stigma-
length. hair and stigma.
*** : Significant at the 0.19% level *** : Significant at the 0.12; level

KETHETH T, —F, ThifRHERAEC X 2HE BEROBARE {((EBAEXOE
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Fig.5 CRHHE & REEOH L DBIFY R L. SEEOKCIIFEE L MEMERNRD bR,
BLDRWEHSETT 37T K, BHEVERST 114 KTh o7 fifE, F, ODBEK L LI
NEVWLDEFREREEORKIISE KA ENAY R L. BEEEHEEOKE OHBIREL, MHfERH
T r=0.903, F; o @MEERT r=0.859, ffEL F, o DEERAELAZCLIEE r=0.872
T, FhEh 0.1%, 5%, 0.1% KETEFETH 1.

Table 1l WHFEOSBORBEIR L. 2B (S7cEientl) OREEBOHE KD &L
(9 54%), WTHEEO (DK Lic\) OREENED - 7o (19 30%). HEHE EREHEDH D
W E ORI —EORRIEED b, BROKEH (BREBOE R i\ T vV AEEE (BigE
F£OL R TR\ T LS 0,1,2,3 8L 4 Y EoREEDHEELRIFABETH -~

REEOE I OWTIE, BEESCMETS L0 EFRBCET S0 L OB L 2
EIRD LR o, Lrl, EHCHETZHERIERS IOCPRMLOIO LD L, 2
Y DELOEREON. 2T, EEPRECAIE T S REEOPIIR LR & OB Ry



RHERD REHER S XUREEC S LT EIELED ¥ 69

Table 2. Effect of cold treatment on stigma-hair

No. of I:Iio.mc;f_ No. of branches per stigma-hair No. of
Vﬁriety Stigmas hsairgs pel' 77 o T T T Tt T T bran?hes
observed stigma 07 B :,l,,,, 7277 B ‘f’,, ii per stIng )
103. 4 246 57.4 150 2.9 .
ey 5 +£8.79\ +£3.599 £8.23 +6.80 +£1.92 +0.40 2132\
Somewake ok
o s 100.0 29.0 565 141 0.4 o 1856
: 5809/ +4.91 +559 +2.58 +0.52 :
92, 8 3.4 585 100 1.1
| ¢ 4 40,91\ +1.90 +3.39 +4.49 +ls6 O 1883
Teruminori 98.6 45.2  50.8 3.8 0.2 /
c.T 5 4684/ +12.23 +10.20 +3.11 1049 0  1%6.0
66. 2 347 463 162 21 0.6
Movos: ¢ 5 £3.43\, +4.93 +6.19 +1.79 x0.92 x0.79 2R
youjou o 5 586 49.3 400 9.7 0.9 0 0. 0/
: +6.43/ +9.93 +6.98 -+4.890 =1 34 -
59. 2 3.2 505 122 20 0.7
, C 5 43,96\ +6.51 +6.06 +3.44 +2.17 xl.61 1078
Kinmaze *
cr 5 524 3.1 5.8 1.8 0.3 o 0.4
6.95/ +4.45 +3.45 +2.77 +0.72
. {cwzwc'éx};ﬁiw N e o
* 1C.T: Cold treatment

2) : Mean (percentage)z-standard deviation
* %k : Significant at the 5%, 1% level, respectively

Fig. 6 @Rk L7, MEEOEII /) OREMZEREZIRL, 0.29mm (FEHET) 225 0.46 mm
(BFe) ofe/sfili. Fo ofBEACs T RIRICEARZRE2Z® Hh, 0.31mm 25
0.44mm OEEAR LT, FEE L REED RS X ORCIXEEABHNIRD bh, R R 7«
BIEONTHEELEL oot WMFEMO HEIRE RERT r=0.903, F, OoMFEERC
r=0.993, @AfEL Fo o HEEEEY AR LS AE r=0.922 TL 412 0.1% K#ET EETH -
7o,

HEEOKCELEFTEHKEAOEE

Table 2 ZR—& TR A H T 5 EEOENIEK L L OERABXIC BT 2 BHEEOK & o8O
IRRBAR U7, KREABEIZ X 5 BEEOROEEII /L, 22022 VKW THEERERBINE
DERICBE e -, —J, DF$0,1,2,3 5 X004 Y EoOREEOHFLE LRI ERAEC X
S>THEEL, ROV CRIHEORNFL b EHAIX R L. ERBREI v avTD
DFANBEE TH - o, ZOFRKEE LT, FEY D ORSBEMERAEC X » TEL WA L.
BOBBROBPBREIRS, 2722V TREL (EREh 1% v TER), £HRNZh
kT (5% VRATHERE).

£ =

B X > THORBZME S, DR CRABMOCHAREL 10~20% HL7ed o L2
xhtuwn (Nisarvama 1970, Satake and Havase 1970). ¥ 7o, (KB ATBHABHTERNC 25232480
L, ZRENTHNR D IDid 2 EU L BN RETH D, £ Ol M X ) Rixd5
30~50% T#H%5 (Sawapal971). B AP ERMIC X o THRIEALEK D 90% LT &
I B ECXEM RS FE L ETT 5 (8K 1978). Lichi» T, AERCKWTRED bhvie
(KIRAAH X2 FHROMWE, TEMREDETEMHRS D EELLRS. TOME, THHELY
HETH1Oo0BRTHLFNLOEHMHELETT2b0LE2 LMD, I, AERCE
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1940, Havase et al. 1969). LU, FARIER EAEE (B TELEEXRAR) & OBICADH
PIBRERO bR A 2t b, BEEREOBIPITRELEO—-HATEIEH 2 bR 5. 2L %
E, oo L3RR VE (FEIEY ) OTEMRELE ), RGEE (IR SRERGR X X
W) RET L REIMERAE ISR e, BRI X D RS h A TERR RS % L, ST
B RERTRED KEVoRHLT, @FER, 272 2v0k5b b e, BEELCE
<, BEYS D OTERRE Ve, SHARELFEREE /NI VWRETE, ERABC L ->TF
WEREYHET D 2 20EFK (W LOERKHE L ZTHARECEEERE »EbET T
DL VLT EEL bhd, RS HEARCRED 2 W8 EEAE W RER
ZRRELPREL D, KBABC X5 RROFEEL, WHEL LR GAE L BV 0EE opi
xR TbDEELDRS.

PLEo X 5 EERIR A O R 2R ) OTERRIE & SRR/ RFEREHC X - TH
EEINDEMRERDOERL LTHPTELLDOLELDLND. EHIC, ThbLOFEBW/IEEL L
THAHEEKOWHE, BREREYHAVCIZELNTES EELLRA.

BB X 5 REOWHBRENH &K & TR AMEIRD Hitedy, ZOEREIGREN T
LONEIBOEE A Z I REAT — OB I LSOOI S TIE .
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AFEOBTITY Y, FKBRBEDCOHH L THE L WU ATBRERFEROERE =44
WO BRI L E T, ¥, REOERTTFEMEFE (Fig. 1) 12, 4 5BRFESTORE
BBRUERZ L VW uWi, BUTERHOELYELE T

5l A 3k

Havase H., T.Sarake, I. Nisuivama and N.Iro 1969. Male sterility caused by cooling treatment at



REBROMERER S JOREEC S I TERBLAEDOBE 71

the meiotic stage in rice plants. II. The most sensitive stage to cooling and the fertilizing ability
of pistils. Proc. Crop Sci. Soc. Japan 38 : 706~711.

Nismrvama 1. 1970. Male sterility caused by cooling treatment at the meiotic stage in rice plants.
IV. Respiratory activity of anthers following cooling treatments at the meiotic stage. Proc. Crop
Sci. Soc. Japan 39 : 65~70. 7

Sarake T. and H. Havase 1970. Male sterility caused by cooling treatment at the young microspore
stage in rice plants. V.Estimations of pollen developmental stage and the most sensitive stage
to coolness. Proc. Crop Sci. Soc. Japan 39 : 468~473. ‘

Sawapa S. 1971. Relationships between pollen fertility and fertilization in rice plants. Res. Bull
Obihiro Univ. Series I, 7 :351~356.

HBARE— 1978 EBABC L5142 OFE TOMEBORE L FOREMER. BH 28: 21~32

—— 1981. A RECBITHEEMESHE L EHEELE OBf 1. HES JICRBEREOMEMER L RingE
D, FH 31:57~64. ,

1982. I. GEHERC ST 2 ESRPE & MERR AN S OBF. HH 32: 9~16.

FR W ROFHME . DIFIRES - W B 1940, KREAEOABFEMPIE (FH) () 1B o s
BT KR O#E. BFD 12 : 196~202.

Summary

Varietal differences in the number of stigma-hairs and the effect of cold treatment on
the character were studied in several Japanese paddy rice varieties and in the F, of the
hybrids between the varieties Kinmaze and Somewake. As it was difficult to count the
number of stigma-hairs under a microscope, stigmas were reconstructed from serial
transverse sections. The length of both anther and stigma was less by ten percent than
that of the control after cold treatment (day temperature 17°C and night temperature
12°C for 5 days) at the meiotic stage. Two floral characters (anther and stigma length)
of the control and plants subjected to the cold treatment were both negatively correlated
with the sterility index, arcsin +percent of sterility.

There were distinct varietal differences in the number and length of hairs per stigma.
In control plants, the mean number of stigma-hairs per stigma ranged from 41 (Sakai-
kaneko) to 113 (Somewake) and was highly correlated with the stigma length (r=
0.872). Moreover there was a significant correlation between the length of stigma-
hair and that of stigma (r=0.922). The frequency of branched stigma-hair was constant
in control plants whereas stigma length varied. From these observations it is reasonable
to conclude that the longer the stigma, the wider the surface area of a stigma to which
pollen grains adhere at anthesis. In plants subjected to the cold treatment, the decrease
in the number of stigma-hairs was negligible whereas the total number of stigma-hair
branches was significantly decreased, especially in Somewake and Myoujou. This sug-
gests that the long stigma character was affected by the cold treatment at the meiotic
stage as well as that of the short one, but that the decrease in the surface area of the

long stigma was lower than that of the short one.
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