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Table 1. The heading date of panicles which were treated by hot
water on about 8 days before heading

— ”H’e';a’i'ﬁg'* “date | *S‘ - o =
T ept. Total M + &
_Treatment e 4 o 6 7 8 9
[
43°C-8 minutes | 3 9 5 3 20 6. 400, 92
46°C-8 minutes 1 2 6 6 4 1 20 6.65::1.19
Control ) 1 4 8 5 2 20 6.15+1. 01
MEOBRITH 1 RICTRT N TH 5. Zc kg Table 2. The aspect of maturity of
46°C— 8 SR IR MEALENC b LCaf4 0. 51 DIAER 57 rice pollen in several growing stages
LT» 50y, ZORMEOMICIIEIIC AT ARSI Days before  Upper Middle Lower
BT U B BT IS 2 OB O FHS heading branches branches brahches
T2 L EDR R, D CTARERICRT 2 {g I G—F G
R B OPEHC IS 1k DB A S+ 2 £ e L s i LE err
7=.
_ . - 9 C D—C E—D
2KRBHBOREBRICRITBTEROKIE  HaE 8 C C D
LI 4 DUHIIC A~ CIRBMILI 2 475 1. 20 7 C—B C D=c
BRI DFERI DR #RAE D R D 20T,  WUEHRE & W4 8] 5 B C—B C
| 2 —_—
BORTTRIANC B b FOBSIC T LT % 6—7 # 3 N B c—B
DOEMFEL I LCHIER L. TR0 oS H 0 A A B
BERI20H TIX 0.3cm T b, HBHIFELHE 23
AR LT 2.0cm (5%, JEE L b 2 (i ~% Q Q Q
- /
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HOERTH D, LBRE A IR BT D AR L] A : Complete pollen
BIBFAE T O EER 13D T DREET S 1 BUIc 7+ B : Increase in the protoprasm of pollen
WM THDD. WEOLBEOFRIITHE S BB D RLRE S C : Completion of outer hull of pollen
REELL 7. TEBREIIAOBEIC I Aceto-carmine D : Formation of outer hull of pollen
o ) _ ? : Immediately after the meiosis of pollen
XUt Aceto-orcein | J; 2 Smear Method i J u, mother cell
TEBRIDZEAIT T cotton blue % ez, D I : Meiosis of pollen mother cell
RS 2 RO 2 BUCT 3 T 5 ~—FlR DI G : Before meiosis of pollen mother cell

0.31.02.0 50 105 150 16.0 17.5 18.0 18.0 Length of panicle (cm)
20 16 14 12 10 8 6 4 2 0 Days before heading

Fig. 1. The aspect of growing panicles in several stages before heading.
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The aspect of maturity of rice pollen in several growing stages.
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Table 3. The seed fertility of treated panicles pollinated with treated pollen

11-13 days

7-9 days 3-5 days

Stage . Optimum tima
\ before heading before heading before heading Heading date of treatment
\ e e e T— . ~ e T
Treatment \~\ | 1 o i i I | I 1 1 I 1 I I
40°C-8 minutes | 144 139 96.5 146 118 80.8 138 118 855 117 99 84.6 95 58 61.1
43°C-8 minutes | 119 97 81.5 126 81 64.3 114 89 78.1 116 27 23.3 115 0 0.0
46°C-8 minutes = 131 81 61.8 123 55 44.7 124 65 52.4 127 5 3.9 129 0 0.0

Control

429+ 419+ 97.7

|
I:
I:
*

Rates of fejtilization (%)

Fig. 3.

: Number of florets (sum of 3 panicles)
Number of seed setting (
Percentage of seed setting
: Sum of 10 panicles
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O 2 Py A A
11~13 days 7~9 days 3~5 days Heading Optimum time
before before before date of treatment
heading heading heading
Stage

Relation between the fertilization rates of treated panicles pollinated with
treated pollen and the stages of hot water treatment.
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Table 4. Analysis of variance in seed fertility of treated panicles
pollinated with treated pollen
Source of variation S.S. N. S.S/N. F. P.
Treatment 6228. 544 2 3114.272 14.98 0.01—0. 001
Stage 7482. 869 4 1870. 717 9.00 0.01—0. 001
Error 1663. 523 8 207. 940
Total 15374. 936 14
Table 5. The seed fertlllty of treated pamcles po]lmated with normal pollen
N 77$t7age i ll 13 days 7- 9 ddyq B 3 5 ddys - N ,A A W()ptlmun timer
before heading before heading before heading Heading date of treatment
G N ST TN N ST e
Treatment \\ | I Ii I I 1l | I I ] I Il ] I I
40°C-8 minutes ‘) 52 30 b57.7 b1 12 23.6 60 30 50.0 57 31 54.4 51 24 47.1
43°C-8 minutes | 55 31 56.4 61 11 18.0 55 19 34.5 59 39 64.3 49 27 550
46°C-8 minutes | 57 24 42.0 46 8 17.4 64 27 42,2 40 19 47.5 68 22 32.4
Control 86+ b3* 61.5

| : Number of florets (sum of 2 panicles)
I : Number of seed setting ( ” )
I : Percentage of seed setting

* : Sum of 3 panicles
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Fig. 4. Relation between the fertilization rates of treated prnicles pollinated

with normal pollen and the stages of hot water treatment.

Table 6. Analysis of variance in seed fertility of treated panicles pollinated

with normal pollen

Source of variation S.S. N. S.S./N. F. P.
Treatment 322. 250 2 161.130 3.10 0.20—-0.05
Stage 2350, 847 4 587.712 12.41 0.01—-0.001
Error 378.817 8 47. 340
Total 3051. 914 14
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Table 7. (A). The germination of fertile seed by pollination with treated pollen

S

. ¥Stage 11-13 dz;ys 7-9 days 3—5 days . OptimumA;ime
\\\\ before heading before heading before heading Heading date of treatment
\ LT e ST e P N T T
frreahnent\\\J 1 m 1 ] I 1 Ii I o I | ]

40°C-8 minutes | 139 89 64.0 118 82 69.5 118 41 34.7 99 40 40.4 58 47 810

43°C-8 minutes ‘ 97 78 80.2 8l 30 37.0 89 39 43.8 27 17 63.0 0 0 0.0

[
46°C-8 minutes ‘ 81 80 988 55 35 63.7 65 13 20.0 5 4 80.0 0 0 0.0

Control l 419* 410* 98.1

I : Number of seed (sum of 3 panicles)
I : Number of germination ( ” )
II : Percentage of germination

* : Sum of 10 panicles

(B).

\ Stage
.

11-13 days 7-9 days

before heading before heading before heading

The germination of fertile seed by pollination with normal pollen

Optimum time

Heading date of treatment

‘\\ - N T N ST T F e N s N
Treatment o ] I I [ I I | I I | I I | I i
40°C-8 minutes | 30 18 60.0 12 6 50.0 30 18 60.0 31 22 710 24 22 91.6
43°C-8 minutes | 31 18 58.0 11 8 72.9 19 7 3.8 39 22 563 27 2 9.3
46°C-8 minutes | 24 17 71.0 8 6 7.0 27 16 59.1 19 11 580 22 15 68.2

Control 53* Bl* 96.2
[ : Number ofivseed (su; ;)f‘2 panicles) - -
I : Number of germination ( ” )
Il : Percentage of germination
* : Sum of 3 panicles
Table 8. Analysis of variance in germinxation of fertile seed
by pollination with nomal pollen
Source of variation S.S. N. S.S./N. F P
Treatment 18.265 2 9.133 —_— _—
Stage 1794. 530 4 448. 633 2.58 0.20—-0.05
Error 1392. 202 8 174. 025
Total 3205. 997 14
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Summary

1. The present paper deals with the results
of investigations on the observation of growing
stages of immature panicle and pollen grain of
rice variety “SENBON-ASAHI” and on the eftect
of hot water treatments in several times of these
stages upon the function of pollen and ovule.

2. TIn this tests, 3 conditions of hot water
treatment were adopted, that is low (40°C for 8
minutes), standard (43°C for 8 minutes) and high
(46°C for 8 minutes) temperatere section. These
treatments were carried out on 5 different stages
namely optimum time of treatment, heading date,
3 to 5 days before heading, 7 to 9 days before
heading and 11 to 13 days before heading.

3. Heading date of treated panicle was

unchanged owing to the treatment before head-

ing, for this reason “days before heading” was
determined by the number of days preceding
the heading date of treated panicle.

4. The aspect of growing pollen was observ-
ed as follows :

Meiosis of pollen mother cell was found in 11
to 13 days before heading, outer hull of pollen
was formed in 7 to 9 days before heading, proto-
prasm of pollen was incresing in 3 to 5 days
before heading and all pollen grains were com-
plete after heading date.

5. Pollen function was tested by the fertility
of treated panicles pollinated with treated pollen
and ovule function was by the fertility of treated
panicles pollinated with normal pollen by clipping

method.
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6. About the heat resistance of pollen, pollen
in growing stages was generally stronger than
complete pollen and especially the pollen just
before the flowering was most inferor. It was
considered that heat resistance of ovule was very
strong as compared with the pollen after head-
ing.

7. The germination of seeds which raised

under the optimum time of treatment were best
of all, but no evident tendency due to difterent
conditions and stages of treatment was recognized
in germination of seed.

8. According to these results, it was identified
that we must select uniform florets on degree of
maturity and must remove immature florets in

treated panicle as much as possible.



