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Studies on the Photoperiodic Response in Setaria italica

II. On the Abnormal Heading by Short-day Treatment with
Special Reference to Malformed spikes

Yuzo MivAjl, Chiu Chung SHia and Teiji Kokusu
(Laboratory of plant-breeding)
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Table 1. . Classifiction on the heading manner (1954, 1955).

I Hetad Non-heading

Year o type Normal Malformed 7 Total

Plot Dormant ’ Reversal

.

1954 5 0 12 0 ] 0 12
4 | 4 11 8 5 28
1955 5 2 5 4 0 11
6 1 1 6 0 0 7
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Table 2. Length of spikes, culms and uppermost internode

and number of internodes elongated more than 1cm.
of the malformed plants (1954, 1955).

. Uppermost No. of
Year Plot Spike length Culm length internode internode elongated

5 3.5cm 31.5¢cm 2.9cm 7.8

1954 1 control 8.4 75.0 25.2 14.0
4 3.9 28.8 3.8 | 6.9

5 i 3.4 34.4 4.0 T 7.8

1955 6 43 48.0 6.6 9.1
Control 7.0 | 112.2 29.0 15.1
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Table 3. Comparison of development of flower primordia between
normal plants and malformed ones (1954).

No. of days No. of leaves Growing
Plot Date after shortday | — - . e
treatment External Anatomical point
Jul. 6 0 13.3 18.0 Ry
7 ” 9 3 15.8 19.3 R:
. 7 12 6 15.7 18.0 Ro
(Normal) s 15 9 15.5 18.0 S
7 18 12 19.0 19.0 S
Jun. 24 : 0 10.0 17.0 None
roo2T 3 9.3 16.0 H
5 7 30 | 6 12.0 16.5 R
Jul. f 9 — — —
(Malformed) P 6 | 12 13.7 _ _
ro9 15 15.0 185 Ry
» 15 18 15.0 ) 16.0 R,
H...... Swelling of growing point,
Ryeeeeen Development of the first rachilla.
Ryeeeeee Development of the second rachilla.
S ceeens Development of spikelet.
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Names .
of Sowing Jun. Juk.
Plot date 12 18 24 30 6 12 18
s 12 May 14
s 6 R N
s 3 N
6 s :
3s N
1ls N |
S 12 <
S8 y
S 3 : N
S1 N
6 S : N
35S s N
18 N
14h t
+14h Apr 30
N May 14
e Natural day-length

8 hour day-length

14 hour day-length

Fig. 1. Scheme of experiments performed in 1956.

Table 4. Comparison on number of leaves before and after treatment and
development of flower primordia at the end of treament, between
plants belonging to plot s12 (1956) and plots 4, 5,6 and 7 (1955).

At the begining of
treament At the end of treatment
Plot No. of leaves : No. of leaves \ Dev. of Heading date
External Anatomical External ‘X Anatomical fl. prim
56  s12 7.1 14 2 11.3 16.6 R Jul. 13.3
’ jAug. 22.6
55 4 6.0 11.3 9.0 15.7 None \Sept. 110
Aug. 13.6
5 7.0 13.0 10.0 17.0 None { ST
6 9.0 15.8 12.0 18.5 H R, Aug. 99
7 10.2 17.5 13.0 18.0 R, Jul. 25.0
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Table 5. Temperature of light-and dark-period from
June 13 to June 24 in 1955 and 1956.

1955 | 1956
A B j A B
Jun. 13 | 27.7°C 20.5°C 21.4:C 22.5°C
14 | 27.1 21.0 25.3 22.0
15 | 28.4 215 27.0 19.0
16 26.4 22.0 215 20.5
17 26.6 23.0 29.8 22.0
18 26.3 235 27.8 25.0
19 22.9 235 27.8 24.0
20 21.4 23.0 29.1 24.5
21 245 230 29.5 24.5
22 24.3 22.5 i 29.4 24.0
23 24.7 ; 22.5 28.9 25.0
24 ‘ 28.6 | 22.0 25.2 23.0
Total ! 308.9 | 268.0 322.7 276.0
Mean 25.7 22.3 26.9 : 23.0
Aceeeee Mean temperature in light period
Beeeoo Minimum temperature in dark room
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Table 6. Variations in the heading time and the

Date of heading
Plot Tul. Aug. Sept.
121416 18 20 22 24 26 28 30 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 2 4
Als 1 1
s 12 B 5
s 6 | A Q) 2) 3 @
B (4) (1) M1
A 421
s 3 3 2 @ 2 1
A 1 @) @
6 s | B @) 1) 1)
s o | A @1 11
B (1) (1)2(1)
A 3211
1 S B 4 1 2
A | 3 2
s 12 | 3 | .3
A (3) (3)
S 6] 3 (5)
A 1 22)1 1
S 3 B 2 12)(1)
A 2 211
S 1. 3 13 2
A @ @m 1 Q)
6 S | 3 141
A 112)(2)
83 S B 13 1
A 131
1 s | & 2 @) 1
|
A 141
N } B 141
A 2:2)(1) 11
14h ) B 2) (2)12)
A (1) (1) (1) (1) ()
“‘“‘1 B 1 3L

Figures in parenthesis denote malformed plants

Fig.2 B* Table7 ik oTohb 4 ROFMBOBE & i+ 5 L, s6 ROFUAFLHL
& TR DR S BRI A 3 © e 0T R 0, BE, L, B R ROMP EE T b X
DEAMER T, s 6 KICH U TRt DM 6 His L 6s XKiX, iAo Tiio 3H
11 s 6 X & TEEE AR AY T L, AABREEAR DV EC. AL 6s KX D HEK 12 His { LT % [
$aL7- S 6 RILEE BEROEEHHE L s6 R L h AWEBOEmVER AR, X MEMEK
TIL 6s X2 <, 2 DWR OALEE L $HE LE. S6XKLFndowm < HEERIL IO
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number of leaves (1956).

Number of leaves

15 16 17 18 19 20 21 22 23 24 25 26

Normal Malformed

Head-type

1

51 12 0
3 1 1 13
kﬁ 2 12 2
g 0 14
R
18 14 0
o 10 0
o o
cTE S
- 12 0
L@ 6 .
(1) 121 “11' 7 5_"
1 1 7 3
DR 0
_ — j
Heh,? 5
= | 1 10
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Table 7. Length of spikes, culms and uppermost internode
and number of internodes more than lem. (1956)

Plot Spike length | Culm length ?r?tierﬁgg:t ‘ interngi(::. glfongated

s 6 l 48cm. 54.9cm. 2.1cm. 9.5cm.

s 3 75 1038 | 2655 139

6 s | 6.6 | 85.0 | 24.7 9.7

3 s ﬂ 7.9 3 100.9 23.3 12.4

1 s | 8.8 “ 114.3 i 32.0 13.8

S 1 | 9.3 ! 107.0 31.2 14.0

s 3 l 7.0 98.9 23.4 133

S 6 | 5.0 81.6 16.4 114

1S 9.5 111.8 | 29.3 | 15.6

3 S 6.1 88.7 | 26.4 12.8

6 S 8.3 | 102.6 28.3 | 133

12 S 12.9 108.8 321 : 12.5

14 h 75 66.9 20.2 | 12.0
+14 h | 6.0 84.7 23.6 1 12.7

N 1 9.8 108.8 28.8

15.3

Fig. 2. Malformed spikes induced by photoperiodic treatments for six days in
different growth stages of the plants.
Malformation in Plot s6 is most remarkable
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Fig. 3. Malformed spikes induced by 14 hour photoperiod in comparison with those
spikes emerged under natural condition (Control-Plot N), and induced by
short day treatments for 12 days at the later growth stage of the plants (12S)
Malformation in Plot +14h is higher in degree than that in Plot 14 h.
Spikes emerged under natural condition seem to be slightly malformed. Spikes in
Plot 12S resemble morphologically those cultured in suitable season of the variety.
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HTHEEI Ntz 6 S X TIEHMITEE S 8% T, -FOMKEERS HBx ks e >Tuw 5. AT
B HEICEK < B, 6 HROMBIZ X > THEARE Y EFICHEE LD L 3 WRETH S S .
DI HBED 72 D4 H B H B0k, AR [RE R X DT 2T 2 b D0mi<, "55 4
DEFESRXE,56ED s12K L DHFHOERII - OFR LI RT I eWMIND.

FEEE O\ A IE L H RIS O R O R MIR T 5. 56 FED s 6 RITFTHEDH 4,5 KDOF
FU I VCR3 i ORI A T L 7ehs, Sh e RESORRIFEL, AP OMMC 6 His < iz 6s
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K&t & L THEDOMAOEENC R Th, %7458 & H AR HE OB ciimsiE o &
b b, HEL Tuisy. AFREOBH AR CEmBEORABAA¥ 204 b T, F
RO MR Z O b ORI e MRV 5. Bl 3S BV 1S i biva <, Al /LAt % 320 )
TARRCH N T BB OHZII B MIC XD CTHUEZ A U, SR DFHENLHAFED H
&S H IS & DL, A EEOBEMA T30 L EbN 5.

AR D 14 h JLo'+ 14 h OWXIT HERT#R & 0 4 BERLC X 2 #4220 Tk b,
HEOW  BAFMH TR SN AT, BRXEERLENHES RO L &< FEcfEH-4
BIEIEE D THREFTT D LENE A 5 . AR HEND TN T H O Sl CIEEEO TSR A 1
425 2 2 HHET S FE CIRBERON B AEDK/ FETCHLHAHETT H24 H (HE13F:
59 234 IR MIEAEER SR, FREl 5T 6 30 H (HE 4B 134 e Ek
DR LI, EOMR L HE L ORI ARsHRETORMASH 5. L dH N 14h L'+ 14h RiINK
WCH LU T Tl d 220N BV SN TR D, S AUTLBEEIGERC BT 5 10 454 ) o H EH]
BROZAF L E2 bIs. 205 HEGRBRFFROM LN HAEEEL LD THLA 5. 8EHOHEH
T 1 HABOE &L, AEOHAL 1S RICOLFHME AU, 4EBHEOSSIC B ETICAE
DA+ 14 h KOFFRIOEE ROCRREOmCC &L, 1ISKOB&EL#MAFEI UL T30 LEL
Hid. +14h X féER, 14 h RICEIERIO ERFER A2 MERT 2 o 2 b, ko HE%E S7ikd 5 %
DrEbRA.

MURNEEK® (3 £ H{E#) Rudbeckia TIZ&EH FTIREDMEIHII N DL & L 4| T\ 5B, 4
JUBC R T 2H B BT 2 FETOMERRTHL 2T, 20 BEtHHEEZED EHICL>TH
DIFEI RIS & D & E 21U, Rudbeckia D4 & 4 < RO L IR LIS, 7- 17 %%
EDFBRRATTLL, 14h B +14h Ko<~ H HEA &l L 7o B HEGER - H B 4608 L 7055
TS RO B A BT 5 O THFFOBBINIC S W TR E RO EH O 2 ERIC AR T,
TR D E K A0 HALPE H B DA & H BEHRFFE DML & TH A 5 282 7c. SRUIHBAE
BRCEF 2HHOBREICIL T, EFESHOMEN L DEmEOHEH A ET 540 L2 L, RO
Bt 10 4342 b 0 HEHIBR CIEBR I R#d 5 2%, 14 FRfH] H oS REBED R o flidé4 Hpf3-5% 2 & 4
BHOAEL S, s 6 XL DA B L 7o A IR 4R NI e U T DR & & &) /g,
FRIFHO MEAE R & XA TH A L D & X5 DT, MURNEEK D1 ¥4 GIEkL
TEZLDOMNL D RZYTHLLh N, SO MILSHOBFIC L > T L.

'56 TR DSEBR T UL B ROV A (R A A U Te ot SHUEERIE 40 <, ALFERT O/ B Tt
TR O BRI AR I 70\ 28, FRHIEEEN L "56.4E0 s 12 UL RTEDE S KICH L TH T4 <, 204k
FHOHERD Z DRI A 2T 72 TN TCORKICHH O M A S X 270 b D & b, Bl Rk
Y, WHERN S AT 2 FEH T D 5 A X D FH IS O B YO ERIC R ORI H A2 5 o L Bl
BT HDOTES S . BEAEDFEEH I\ T h WHERIEE 4 KO 2, HIEEE 4 25 KicH bh
fro b COBOWMBEAWEED L O L EHND. COMICE LT EMARERAYIT5 FETHS.

FERET O ENCXEH IS L C L HED IS I D TIREB R TV 5. G HERISE
WA 44, WA OFE -5 2 5 &, IREIRESL MBASTEDOR 5 & & VARSI Lo, #
B BT D RO MR B = & 29 AR IS L OTHE ST U B AROAMRL 1A%
OEEEP BN, BT A SO HEEARECHSE T 24 DO TH S 5 .

H WP X % AR O WERFRS X BIDULPHD2F i MURNEEK D37 S8 D 2% DM b
b, FREC A R OO0y (O, BB ORI DHI A DL & DM IS v RO
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AT I A\ CEMS IR A B 2\, MEEDMEEA B Sl L T 5. RULAND - OWE
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1) BEASE R R O O ARSI 8 BRI B AP 2 S5 2, s H RIS O X
D 4FRIAEAZ T 52 L ic X b, BEINEOR L - L 2 B,

2) HHBISH oI, 12 B M4 H A 4 155 TE U - B MBI II RO 3EL S 5.

1. &% #® & 2. BE Ik A 3. W HE A

3) FAMIIA L OB RO RO METRBIC KSR TH 5. HEBERO RO AT HE
X, BB L TENT IS F U,

4) BEORFRLEH RSO RTRICHR 0K H &4 2 S DR NI L 7.

5) HH OHKMHINCES H 25 2 CAFMWEI AT 528, 2 O HE D E85ih
b, HHRBEIEETH 5.

6) TEHCHMBATT 5 IS LB S AL HEUE, (RO AR RO ALE R OJREER AT X D THH
EBETLL00MmL ThHB.

7) VAR R B a6 H SISO S 800 ST 235800 b, B IR T 5 M7 D AR (%
(VA
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Resume

1) Abnormal heading in “ Yahachi Mochi”, a late variety of Italian millet,
was observed when photoperiodic treatments with 8 hour day length were
carried out for a short term in different growth stages of the plants. or when
14 hour day length was kept successively from the beginning of the growth
period during which the plants responded to photoperiod—this period will be
briefly referred to “responsible stage” in the following descriptions.

2) Abnormal heading, which appearsad by photoperiodic treatments with 8 hour
day length during 12 days performed at the beginning of the responsible stage,
was classified into following 3 types.

1. Malformed spikes 2. Dormant flower primordia
3. Reversal of growth-phase

3) The malformed spikes are originated from retardation in the elongation of
upper internodes and spike-axes. The development of flower primordia in mal-
formed plants are very much retarded compared with that in normally heading
ones.

4) Higher degree of malformation occurred only under the photoperiodic treatments
performed for a short term at the beginning of the responsible stage.

5) Although malformed spikes appeared when the same photoperiodic treatments
as in 4) were carried out in later growth period of the degree of malformation
was always slight regardless of the duration of the treatments.

6) Number of days of photoperiodic treatments demanded for normal heading
seemed to depend upon growth stage of the plants and upon temperature during
the treatments.

7) Malformed spikes induced by 14 hour photoperiod already described in 1) were
very slight in the degree of malformation.

8) It seems that both the occurrence of dormancy in flower primordia and the
reversal of growth-phase need slightly earlier photoperiodic treatments in
comparison with the induction of the malformed spikes.



