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Introductidm

In a prev1ous report (Yii “and Yao, 1962) the authiors have found ‘that
‘the turning point of the short- day effect and Iong-day effect: on some short- day:
varieties of ‘rice is between 12. and 13-hours. The ﬂowermg of plants of those :
‘short- day varletles, when sub]ected to a dark penod of 12 hours or more, would
be accelerated.. However, an interruption of either the dark-period or the light.

period mlght bring -about a change  in this photoperlodlc effect. Thus, thef ‘;_ .
- present experiments were conducted in order to’ evaluate the effects of the

interruption. of ‘the light-period or dark- perlod It was carrled out ‘in 1955
Talpel, Talwan, China. '

Material and Methods

A native Talwan rice variety, Shuang-chiang (%) was used Two-week. old seedlmgs

were transplanted into Wagner’s pots. Before starting treatments, the plants were grown o

in" continuous - light for 65 days. At night the natural day was extended by light from
200W - incandescent bulbs.. The distance between the lamps and: the experlmental pots ‘was
"--one meter. The 11ght~ and dark-periods were arranged in two patternst

. A, Eight hours of light and sixteen hours of dark (8L+16D).

‘B, Both light-period -and dark-perxod twelve hours (12L +12D).

‘. 'During the middle of the light-period, 15 minutes of darkness was used as an interruption.:
That is,. 4L+%D+4L in pattern A, and 6L+%D+6L.in  pattern B. The 15 minutes of
dark time was taken from the dark period to make a 24-hour day. Reversely, ‘the dark
period. was - interrupted by 15 minutes of ‘light in the middle of the dark period. Treat:
ments were started on: December 2. Three plants of each’ treatment were dlssected each
week. The size and stage of development of the growing point were determmed Durmg, :
the expenmental period, mean temperature was around- 16. 37:!:3 31°C ]
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Results and Discussion ‘ :
- From the results given in Table 1, it appears that the flower buds of control
plants (8L+16D) started to differentiate on the 21st day after the beginning of
‘the treatment. - Interruption of the 8-hour light period with 15 minutes dark-
ness (4L+1,4D+4L+15%D) did not affect development, because, plants treated
this way started to dlfferentlate an inflorescence on the same day. However,
when the 16-hour dark period was 1nterrupted (8D+YL+8D-+734L), differentia-
tion did not start until the 35th . day- of treatment, and the elongatlon of the
growing point was much retarded.

Table 1. The effect of an interruption of the light or the dark
“period ‘on dlfferentlatlon and rate of elongatlon ‘of the’
growing point of the short-day rice variety “Shuang-

‘ chiang” grown in an 8-hour photoperiod.

\Treatment ‘8L +16D AL +14D+4L+153%D 8D+ 1,4,L+8D +73 ZL
\Size of grang : k
point (mm.) . i ) .
i : Length Width Length Width Length’ Width
Date of R L
observation ;
Dec. 2 | 0.08120.002 0.07240.002 ' ,
9 0.0994:0.015 0.088:&0.016 0.088:0.009 0.079::0.011] 0.085-0:009 0.081:&0.008 -
16 | 0.114:2:0.018 0.104::0.014) 0.109::0.013 0.0982:0.011] 0.111::0.012| 0.098:0.011
23 *0.244:£0.090, 0.204:-0.064/%0.2694:0.076 0.224:0.064] 0.119::0.024 0.106:£0.016
30 ¢ | 0.766::0.086| 0.679:-0.082| 0.487-£0.091 0.7184:0.075] 0.127-0.023 0.109.L0.018
Jan. 6 2.460+0.788! 0.780+0.089| 2.789+-0.975 0.837-0,162 *0.238:&0.138 10.206::0,037.
13 2.830::0.847/-0. 783:!:0 158 2. 821i0 789 0. 863:|:O 270, 0.288:+0.142) 0.208-0.083

% The flower bud was differentiated; Accordmg to Aklmoto and Togari (1939), the differ-
-entiation stage of the growing point is between the stage of dl‘fferentlatlon of the bract
prlmordla and the stage of bract prlmordla mcrease. . : - :

wSimVil,ar, results were obtained ‘when photoperiod ‘and dark-petiod were both
12 hours. The iﬁﬂo‘reécence of ‘control plants (12L-+12D) and of plants which
received a dark 1nterrupt10n -during the ‘light period (6L+1;4D+6L+11%D)
started dlfferentxatlon after 21 days of treatments, and their rates of elongatlon
were: 1dentlca1 A hght break “during’ the~ dark period (6D+%L+6D+11%L)
delayed dlfferentlatxon till the 42nd day after the begmmng of the treatment.

Hamner and Bonner (1938) found in a short day plant cocklebur, that the
‘ short day was no longer effectwe in inducing ﬂowermg When the dark perlod
was: interrupted by a. very short light break. Similar results were- obtamed by
Harder and Bode (1943) with Kalanchoe and by Parker, Hendrlck Borthw1ck
and Scully (1946) with soybean and cocklebur Cua and Okuda {1950).- obtamed

%
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. Table 2. The effect of an interruption of the light or the dark -
Period on differentiation and rate of elongation of the = i
- growing point of the short-day rice variety “Shuang- =~ = 0
chiang” grown in a 12-hour photoperiod. =~ = =
Treatment 12L+12D 6L+%D+6L+11%D | 6D+%L+6D+11%L
Size of growing|" ' T -
< point (mm.) , B e o S L
™~ Length | - Width Length Width Lerigth ' |- Width. -
Dateof\ . . o s G D A
observation
‘Dec, -2 | 0.081£0.002) 0.072::0.002] ( . :
9| 0.094:0.009] 0.085:-0.011] 0.104::0.009] 0.092::0.008/ 0.098::0:006, 0.090-0,009
16 | 0.106::0.084| 0.094::0.009| 0.117-0.015] 0.107-£0.012) 0.101:&0;009*'9&92‘:&0.007‘
23 [%0.263:2:0.213 0.226::0.083+0.168::0.098 0.141::0.081| 0:113::0.035 0.105:k0.027
30 | 0.643::0.213] 0.549::0.179| 0.370-0.167 0.2352:0.166] 0.119::0.027) 0.107-:0.026
Jan. 6 | 20711032 0.733::0.124 2.131::1.217| 0.760::0.129) 0.131£0.028 0.122::0,025
‘ 13, | 2.375::1.290| 0.830:-0,119) 2.563::0.927| 0.776::0. 254*0155&:004,2 0.149::0.018

* The flower bud was differentiated. The dxfferentlatxon stage of the growmg pomt is the
same as: Wlth the plants show m table 1.0

a similar response to the interruptioh of dark period by 15 ‘minutes of lightening
~with ‘three Japanese rice varieties (Kamen No. 1, Kyoto Asahl, and - A1ch1-
Asahi), however, the effect was not as pronounced as in the plants mentloned
~above. : : G T
~The results of this expenment indicate that the mterruptlon of the llght
Period has' mno effect on the acceleration of ﬁowermg of rics, whlle the
interruption of the dark-period strongly inhibits the dlfferentxatlon of the in-

florescence of rice. Furthermore, ‘the interruption of a 12 hour dark-period is

-more effective than that-of a 16 hour dark-period. The closer the length of the ,

dark-period is to the turning point, the more effective is the _inhibition of
. reproductwe development of thls short- day varlety of rice by a light break
diring the dark-period. This can be explalned on the basis of an 1nteract10n,
of the light break W1th the prevmus mam hght period (Claes und Lang; 1947)
The mterposmg of the hght break Ieaves an umnterrupted dark-period of 8
hours in pattern A and 6: hours in:pattern B. ' This means that” a’ light breakw
in the middle of a 12-hour dark-period must be more effective than = break m
the middle of a 16-h0ur dark-perlod

Summary

1. The effects of mterruptxon ‘of the light- and dark-perlod of a Talwan natlve
short-day variety of rice were tested ’

2. The mterruptlon of the hght period did not affect the development of the :
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‘growing pomt, but the mterruptmn of dark perlod strongly mhrbtted flower
initiation. : =

3. "The effect of:- the hght interription on a 12-hour dark perlod was stronger
than that on-a 16 hour ‘period. : : '
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