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Table 1 Influence of hotwater treatment on the pollination

and germination of pollen grains in italian millet
“Reku-u No. 4” (Sept.—Nov.,, 1953)

- o VRS L% & _—
U B AE 2 S No. of pollen grains S
. of S til ;
Treatment ?{0 ° Pollination b pis ! S Germi-
owers 2% i ’ﬁf& ‘ 7 5}‘ %[ nation
- e 7
e observed ? Total | Germinated %
i B | e T : — T T ;
Tempe- | . HAL L A2 | HAL O M | HAHL KM OHM M OHE KK
rature | Self | Cross Self | Cross Self : Cross - Self ' Cross Self | Cross
°C min. : , ;. ‘ : 3 | ;
47 5 20 4 1CO0 90 | 3.0 4.2 | o o : 0 0
9 0 85 80 | 34 . 23 0 0 o o0
s |7 25 75 . 80 | 52 @ 107 L1 22 | 217 0 210
5 25 85 = 100 | 186 | 207 32 76 | 174 | 369
3 25 v 100 100 | 31.3 | 364 5.6 104 180 | 284
15 3B 29 ¢ 51| o6 ! 39 00 | 05 0 126
44 10 35 Vs 77 74 | 4.4 7.6 0.7 1.7 15.3 | 226
7 35 ” 80 89 « 109 12.6 1.5 4.0 139 | 318
16 5 76 | 84 44 . 116 | 03 ' 16 64 | 138
43 13 25 " 52 88 | 3.2 8.6 0.7 1.6 21.3 § 181
10 25 " 88 84 | 10.1 16.3 1.7 4.0 17.0 24.8
25 25 0 12 56 02 = 38 0. 04 0 130
42 20 25 n 28 88 0.5 | 7.8 0 : 2.2 o : 282
15 25 " 80 : 100 50 © 203 1.0 5.9 19.2 ¢ 292
40 15 767 ol 50| 0 11 0 | 213
41 30 15 o 73 o . 23 0 03 | 0 i 113
20 | 15 V4 27 93 0.5 6.4 0 1.3 I 0 20.8

* g4 of Pollinated flowers calculated to the total number of flowers observed.
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Table 2 Influencf of hotwater treatment on the pollnation and
the germination of pollen grains in italian millet
“Aso No. 1” (Oct.—Nov., 1953)
oy - 1 RETE % 0 758 M . %
w B AL 2 %R No. of pollen grains eI
Treatment owers Pollination |~ . PO p“tﬂfgﬁ Germi-
% | f"‘u. ¥ %}( ngtlon
e observed | Total Germmated %
iEE | g R B R
Tempe- | oo B E M | BAE L G M | BHAL A B BH | HA KM
rature Self Cross Self Cross Self Cross ‘ Self } Cross Self Cross
e min.
25 30 " 37 27 1.6 0.3 0.2 0.1 10.5 40.0
43 20 30 ” 23 37 1.9 0.7 0.7 0.2 36.2 25.0
15 30 V4 60 83 6.5 12.8 2.6 4.6 40.8 35.9
0| 90 i 90 6 | 02 35 | 00 1.5 | 133 @ 43.1
42 30 | 90 Vs 17 69 0.6 3.8 0.1 1.4 10.7 36.6
20 85 " 58 74 3.3 6.7 0.6 1.8 | 19.1 26.9
60 30 " 3 13 0.0 0.3 1 0 0.0 o 103
41 45 ! 30 V4 3 47 0.0 2.1 3 0 0.8 0 38.1
30 ‘ 30 V4 7 53 1.2 1.6 1 0.6 0.5 50.0 41.7
% 3 # 5 L 38 % BE 1B FE #h o iE B B (195341 9 )
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Table 3 Influence of hot water treatment on the
blooming moovement (Sept., 1953)
Estimation by the number of flowers keeping anthers outside
after the glumes are closed (cf. MIYAJI etc. 1954'D)
13 -
L ¥ ’ Number of flowers blorned
Treatment \, Y OBRITEHH D %ﬂé‘;‘;@ﬁf LBRAFES 51D ‘ &t
i . Keeping almost no ‘
‘ Keeping anthers anthers ! Total
o S 95 201 | 296
| (32.1) (67.9) (100.0)
45 5 } 156 i 293 449
N | (34.8) | (65.2) (100.0)
791 104 895
41 30 (88.4) (11.6) (100.0)
968 40 1008
Control | (96.0) (4.0) (100.0)
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Table 4 Influence of hot water treatment on the dehiscence
of anthers (Sept., 1953)

I T
| 1 %
L ¥ lr_ L N‘umber of flowrers o :
3 I/J P,;U \ "/] Bﬂ | 1; }J ZNJ E’g /f\ ggg gﬁ ! ;ﬂ'
Treatment 3 anthers o2 anthers Lo anthers Non f Total
dehlscmg dehiscing | dehiscing | dehiscing |
*C min, [ ! ! |
45 5 3 14 | 7 ! 1 | 25
45 7 0 10 | 15 | o | 25
41 30 ’ 0 1 2 ! 22 i 25
Control | 8 12 ; 5 | 0 | 25
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Control 45°C-—5’ 41°C—30
Fig. 1. Dehiscence of anthers (X60)
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Table 5 Influence of hot water treatment of the
B loominc Time. (1953)

Date H Aug. 21. Aug. 23.
p— g m 4 g om s %l
|« W \ ime of treatment % W Time of treatment B
B % Treat- Cont- | 8 \ 17 \ Cont- 8 \ 1700

Time | ol | azC | 44C | a¥c | aeC | rol | 43C | 44C | azC | 44C
\ 13min. 10min. | 13min.: 10min. 13min. : IOmm.‘\ 13min. 10min.
— 18 o} o ol o 11_-'1~;.~§~.;__
18 — 19 o o o 0 o'\‘ o}‘ 0 o*\ o 0
19 — 20 o, 0 0 o ol 0 o 0 o 0
20 — 21 91 0 2 | 0 o | 1] o 0 0 0
21 — 22 239 | o 0 o 01140\ o o, o 0
22 — 23 98 | o | o | 17 3 57‘ 0 oi o 0
23 — 24 a7 | 74 8 16 o | 76 1. O o 0
24 — 1 38 42 . 36 | 39 16“ 85 | 0 o 2z 2
1— 2 © | 19 52 20 17 23| 2 1 n iz
2— 3 08 59 449 51‘ 44 42| 42 2

3— 4 o4 | sz s0| 188 2, 3 21 17 s

4— 5 24 | el 22 52 A B U 5 10 5
5— 6 16 39 ¢ 81 | 42 6 1| 1 19 2. 5
6— 7 | 2 ss . 9 | 15 11!i 1 1 4| o 02
7 — 8 1 1 2 3 | 11 8 % 2 “ 38 91 i 7 74
g— 9 | 6| u 2 I L 200 38
Total | s | 422 218 e 15 353 | 200 | 284 482 201
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Table6 After effect of hot water treatment (1954.)
! X
ERIF ORAgp: | LB D [ ‘ MMM E | & E K ZoW R IR | ReEEe
; No. of ! ‘ i - ‘
Weather | days | Date of No. of | Pollina- | No. of |  No. of
after the after the treat . flowers tion ¢ pollen grains ' pollen grains
treatment treatment | eAUMENt o e rved % | attached ' germinated
— 2 17/VII 40 225 | 134 | 23
R 2 | 25/ » 0 B0 165 } 32
Fine 2 ’ 29/ » 20 | 75.0 | 111 3 23
" 2 | 12/ » [ 20 | 450 | 8 3
| 2 | 14/ v | © | 15.0 2% | 1
Fﬁ.flﬁi B S ’ N 7 T R S S S
- 3 13/ » | 40 25.0 41 i 7
& X I 3 i 15/ » ' 40 J 22.5 ‘ 29 f 2
Rainy 4 14/ » ’ 0 | 300 | 56 * 7
or i I N
cloudy 5 15/ » f 40 | 22.5 52| 1
i wj N
| 6 | 16/ » I 20 | 400 0 | 1
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Table 7 PossiBility of pollination after blooming and
influence of repetition of hot water treatmenr
on fertilization (Nov., 1953)
| B 1
oo B 5 | ) Flowers bloomed
£ 1 E 8 B % | # 2 | oM oW %
-3 ~ After 1 st treatment “ After 2nd treatment
o o i B b ‘ ’
@ = e " g i | e
g = — TEW B (07EH) | g e e | T W% (20 Ze4)
2] § ’ 82 6 R No. of pollen grains | B ¥ % | No. of pollen grains
2 5 Polli- (Per 20 flowers) | Polli- (Per 20 flowers)
T :29: nation | . fér— 4 || nation Wowm | o3 ﬁ:‘
% Attached |Germinated | % ¢ Attached ‘ Germinated
“C min Cross | 6 | st | 18| 75 46 | 21
2—=30 ' sar 0 6 | o 15 12| 0
'c mim| Cross | o | 24 oun & a1
42— Self | 25 | o 10 | 4 0

5 I

* Treatment was repeated for 2 days, one time a day.
** Cross pollination was performed after the second treatment.
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Table 8 Results of hybidization (Nov.—Dec., 1953)

\ | , i T K i SO E
Ah R “ U N ~ Number of seeds | Stem colour of seedlings
Variety } Treatment ~ Pollination ‘ PR ‘ AT '}3[ i iR | ek
! ‘ Obt'nned ! Germinated Red 1 Green
A;C ’gé"' Cross ‘ 32 21 : 18 3
: Self 6 2 ‘ 0 2
Aso 2 0 Cross 14 1 11 0
No.1 St 2 ° o 0
Cross 2 2 2 0
42 40 Self 0 0 0 0
\ Cross 71 52 46 6
| 41 20 ,
Rikwn | Self 12 7 0 7
R o R _
No. 4 PR Cross 29 25 23 2
| v Self ¢ 0 0 0
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1) Artificial hybridization of Italian millet was performed using the bulk emas-
culation method by hot water.

2) Soaking. for emasculation, the ears in hot water the temperature of which
is sufficiently high enough to kill the pollen for a shorter time i.e. ten m'nutes or
less, the flowering movement of glumes becomes abnormal. Consequently the cross
pollination for such flowers is very difficult,

3) If the treatments are performed at 41~42°C for more than 20 minutes, the
glumes fully open, while the anthers poorly dehisce and the pollen grains hardly
germinate. Thus the situation suitable for the cross pollination is attained.

4) If the weather of the days after the treatment is fine, the effect of hot
water treatment can be seen for only the flowers blooming on the day of treatment,
the effect being hardly seen on the following days.

5) If the weather is rainy or cloudy, the effect of treatment is maintained
until the next day or later, sometimes for several days after the treatment.

6) In Italian millet, the tip of a stigma is usually extruded outside after the
glumes are closed, and this part of stigma is functional for fertilization during 1
to 2 days after blooming. Consequently, it is necessary to prevent self-fertilization
to repeat the hot water treatment for 1 or 2 days more after the crossing.

7) Repetition of the treatment for 4 to 5 days by the suitable method hardly
eifects injuriously the blooming and fertilization of the treated flowers.

8) As the result of actual hybridization, 71 seeds per ear in maximum were
obtained. By the test of seedlings regarding the stem colour, it was confirmed that
the hybridization can be accomplished almost safely excluding the self-fertilization.



