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Daylength and temperature affect the growth duration
of rice varieties. Under Korean conditions, these two
environmental factors show a wide range of change
during the cropping season. On the other hand, chariges
in the tropics are comparatively small although the
smal} changes in daylengtht are easily discernable by
the varieties in the tropics. The old tropical varieties
are very sensitive to small changes in" daylength that
a dealy of several months is not unusual if sown at an
improper month.

Since the growing season in Korea is short, the varv-
ieties must either be relatively insensitiveto temperat-
ure and daylength to prevent any delay in growth
durations; or highly semsitive to day length with a
long critical photoperiod. Although temperaure and
daylength have a wide range in Korea, the rice
varieties are adapted to such conditions. The effect of
these factors on growth duration and the chaiacters
of the rice varieties responsible for such adaptation
would help in understanding the growth duration of
Korean varietieus and in introducing new varieties to
Korea. Thus, the present experiment was undertaken.

MATERIALS AND METHODS

Fifty Korean varieties were used for the first expe
riment and 15 varieties representing early, medium
and late types were selected from these 50 for use in
second experiment,

Experiment 1. Field Experiment.

germinated on May 28, 1963 and transplanted three days
later to a meter square concrete pots. Fertilizer was

The seeds weie

applied before transplanting at the rate of 48,15, 138
of ammonium sulphate, superphophate, and muriate

of potash, respectively per pot.
The plants were divided into 4 treatments;

1. natural daylength and high temperature

2. natural dayelngth and low temperature

3. short day and and high temperature

4. short day and low temperatu

The short day was obtained by covering the plants
with a dark cloth from 5 p.m. to 9 a.m. Plants grown
outside the greenhouse were considered as having
grown under low temperature while those inside the
greenhouse as under high temperature.

The experiment was carried out at liri, Korea (3
5°58‘N) during the late cropping season.

Experiment 2. Greenhouse Experiment. The 15 var-

ieties were directly sown on plastic pots containing 3
Kg of soil and 5,2,2 g of ammonium sulphate, super-
phosphate, and muriate of potash, respectively. The
soil was flooded at all times.

The plants were exposed to 8 hours of natural light
in the greenhouse and then transferred to darkrooms
with different phofoperiods, photoperiodic treatments
were 8,10,12,13, 14 and 16 hours of light, using artifical
lights of ow intensity for extending the photoperiod.
The temperature in the darkrooms was maintained at
21°C. Each treatment had two pots per variety,cont-
aining 4 plants per pot. The date of the fiist panicle
emergence per hill was considered the flowering date.

The experimznt was carried out at the International
Rice Reszarch Institute, Los Banos, Laguna, Phillppines
in January 1967.

 RESULTS AND DISCUSSION
Experiment 1. Figure la shows the decrease in growth

duration by short daylength. The early varieties least
affected while the late vareties showed the greatest

“early” have gro-

than the

rasponse. Varieties consideied as

wth durations relatively shorter late va-

rieties when planted under normal conditions in
Korea. The treni of response to daylength is the same

whether the plants were grown under high or low
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Fig.la. Effect of short days on the growth duration

of Korean varieties grown under high and
low temperatures. Effect of short day was
determined by subtract ing the growth
duration under short day from natural day

length.

temperatures. The generally higher photoperiod sensit-
ivity of late varieties have been reported by Lee (1964)
& Choi (1966) in Korean varieties and by several
workers (Yoshii 1926, Hara 1930, Velasco De la Fue-

nte 195R), using different varieties.
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Fig. 1b. Effect of temperature on the growth dura
tion of Koream varieties using short and
na.tural daylengths. Effect of temperature

on growth duration at low temperature-

duration at high temperature.

Low temperature definitely delays fiowering (Fig.

Ib), either under short daylength or natural daylength.
No differences in response, however. could be obtained
between the early, madium or late varieties. Since the
difference in response between the short day treatment
is less than the temperature treatment, it would seem
that temperature has a greater controlling factor than
daylength in the growth duration of the Korean varieties

Vergara et al (1965) has divided the growth duration
of arice variety into 3 phases. The v:getative phase
consisted of the basic vegetative phase(bvp) and the
photoperiod sensitive phase (psp), the bvp being the
initial growth stage whose length or duration is not

affected by photoperiod while the psp is the stage after
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Fig. 2. Photoperiod sensitive phase of Korean vay'
eties determined at high and low *~y it

ure.



bvp which is most receptive to photoperiod stimulus.

The psp of the Korean varieties were arbitrarily
determined by subtracting the growth duration of the
variety grown under short day from the one grown
under natural daylength. Fig. 2 shows that the same
psp at high and low temperstures are more or less the

indicating that temperature has very little effect on

psp. The late varieties had longer psp than the early

varieties.

The bvp was also calcuiated arbitrarily

by subtracting 35 dasy from the plants grown under
short day conditions. Generally, the bvpis longer with
the early varieties than the late ones (Fig. 3). For
a particular variety, the bvp under high temperature is
much shorter than lowunder temperature, showing the
great effect oftemperature on the duration of the bvp.
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Fig. 3. The basic vegetative phase of e_.ly, medium

and late Korean variety detormined as high

and low temperatures.

The results of the experiment show that temperature
has greater effect on the growth duration of Korean
varieties than daylength. Low temperature prolongs
the bvp while high temperature shortens it. However,
temperature seems to have very little effcct on the psp.

The longer growth duration of the late vaiiety is the
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Fig. 4. Folweoring respense of representative varietie
st diferent photoperiods. The biokon lie
indicatos that no flowering has occurred asof

that date.

result of longer psp and not the bvp.

Experiment 2. The performance of the Korean variet ies
under controlled daylengths or photoperiod gves a better
picture of the sensitivity of the vaiieties. Table I

shows the respons of the eaily, medium and late vaii-

All varieties flowered at all photoperiods used

eties.
indicating that the Korean vaiieties are relatively
insensitive to photoperiod. A delay, however, is

expected in these varieties if the daglangth is beyond
14hours. Under tropical conditions,the effect of dayle-
ngth on the growth duration of Korean varieties. The Ko-
rean varieties have a similar photoperiod reaction as Peta
and IRS8, essen-tially photoperiod insensitive but show
ing a delay atphotoperiods between 12 and 18 hours.
At 14 and 16 hour photoperiods, the early varieties.
generally flowered earlier than the medium ard late
varieties However, there seems to be no distinct differe-

nce between the medium and late varieties, The bvp,
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dtermined by subtracting 35 days from the minium
growth duration, is longer inthe early than late varie-
ties, supporting the field results,

The psp, determ:ined by subtracting 35 days from
the minium growth duration is longer in the early
chan varieeies, suppotting the field results. The psp,
determined by subtracting the minimum growth duration

from the mexium growth duration, is shorter for the

early than the lale varieties, also supporting the field

results, Based on bvp and psp, the rice varieties have
been classified into four types (Vergaraet al; 1965):
eA) shoit bvp and short psp as in Norin 20; B) short
bvp and long psp as in BPI-~76; C) long bvp 9nd short
psp as in IR8 and, D) Jong bvp and long psp, The
last type is rarely found in standard varieties, The
Korean varieties are of type A,

The optimum photoperiod fo rthe Korean varieties is
around 10 hours, which is the general tendency for
rice varieties (Hara 1930, Miyabayashi 1944, Velasco
& Manuel 1955, Ormrod et 3], 1960, Chandraratna
1961, Roberts & Carpenter 1962).

If planted in the warm tropical regions, the growth
duration of Korean varieties will be short. There will
be no problem of plants not flowering because of dayle-
ngth. On the other hand, varieties to be developed or
introduced to Korea would seem to fit best in Korea if
they are 1elatively insensitive to photoperiod, based on
the general photoperiod characteristic of the Korean va-
rieties. Since most of the known photoperiod sensitive
varieties have short critical photoperiods (around 12
hours), it would be difficult to introduce these varieties
to Korea as their flowering will be greatly delayed. A
variety with a critical photoperiod of around 13 might
be able to adapt to Korean conditions; however, no

such variety has been reported.
Summary

The photoperiod and temperature 1esponse of Korean
varieties were studied under field and greenhouse condi -
tions. Results of the experiment indicated that all vari-
eties tested were relatively insensitive to photoperiod.
The early varitiees were lezst affected by photoperiod
while the late verieties showed the greatest response.
Low temperature delays flowering either unde; short

daylength or natural daylength. In general, tempera

ture has a greater effect than photoperiod on the growth
duration of the varieties usad.

Tne late varties had longer photoperiod-sensitive ph-
ase than thaearly varieties, Temperature'has very little
effect on the phootperiod-sensitive phate. The baasic

vegetative phase is longer in the emly varieties than

the late verictics, High temperature results shortar dur~

ation of the basic vegetative phase
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Tablel. Flowering response of Korean vaieties to different Photoperiods.

Photoperiod (hours)
8 10 12 13 14 16 B. V. P. P. S. P.

Variety
(Days to flowering)
Suwon 118 78 71 71 72 80 91 36 20
Norin 17 78 69 70 73 79 89 34 20
Fujisaka 5 67 60 60 60 69 79 25 19
Yuku 132 73 66 68 71 80 91 31 25
Suwon 82 68 62 63 63 81 131 27 69
Sunseo 64 55 64 59 81 127 19 73
Paltal 69 60 59 67 80 121 24 62
Shirogane 66 59 60 63 80 124 24 65
Pungok 69 64 64 73 87 128 29 64
Jinhung 67 56 56 60 81 136 21 80
Norin 29 63 56 56 60 88 118 21 62
Chonbonuk 67 59 59 65 65 117 24 58
Paikwoeng 67 60 60 65 89 125 25 65
Unbangju 63 57 57 63 89 122 22 65
Nongkwang 65 H4 55 62 86 137 19 83
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