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Fig. 3 Change of leaf number on a main stem
of Hybrid Sorgo recieved different du-
rations of short day treatment.

Note; SL and SN indicated the plots moved
from short day (primary treatment) to
long day and natural day (secondary
treatment), respectively.
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Fig. 4 Change of leaf number on a main stem of
Hybrid Sorgo recieved different durations
of long day and natural day treatment
before short day treatment (secondary treat-
ment).

Note; LS and NS indicated the plots moved from
long day and natural day to short day
condition (secondary treatment).
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Table 1 Days to heading and leaf number on a main stem of Hybrid Sorgo under different

photoperiodic conditions.

Treatment Leaf number on a main stem
Primary Secondary Days to heading
Observed Ratio to SO = Ratio to LO
Duration Kind Kind

SO 46days S - 52 11.6 100 53
45SL. 45 S L 54 12.0 103 55
455N 45 - S N 53 12.0 103 55
35SL 35 S L 56 12.6 109 58
35SN 35 S N 55 12,2 105 56
25SL 25 S L 59 12.0 103 55
25SN 25 S N 60 12.0 103 55
15SL 15 S L 71 11.5 99 53
158N 15 S N - 12.4 107 57
5SL 5 S L 115 21.5 185 99
5SN 5 S N 125 20.6 178 95
LO 119 L - 125 21.7 187 100
45LS 45 L S 87 20.0 172 92
45NS 45 N S 85 18.4 159 85
35LS 35 L S 78 18.4 159 85
35NS 35 N S 77 17.8 153 82
25LS 25 L S 67 17.0 147 78
25NS 25 N S 68 16.0 138 74
15LS 15 L S 57 14.2 122 65
15NS 15 N S 61 14.0 121 65
5LS 5 L S 54 12.4 107 57
5NS 5 N S 57 12.8 110 59
NO 122 N - 128 20. 8 179 96
45NL 45 N L 133 21.5 185 99
35NL 35 N L 123 20.3 175 94
25NL 25 N L 124 21.0 181 97
15NL 15 N L 126 21.0 181 97
5NL 5 N L 118 21.7 187 100
45LN 45 L N 124 21.3 184 98
35LN 35 L N 118 23.3 201 107
25LN 25 L N 116 21.3 184 98
15LN 15 L N 123 21.3 184 98
5LN 5 L N 127 21.0 181 97

Notes; 1. S,L and N indicated short, long and natural day treatment. Short day treatment was put
in operation by using the photoperiod control apparatus, with 10 hours day from 8:00 to
18:00. Long day treatment was carried in the roofed field, with 18 hours day from 3:00
to 21:00 illuminating dark period with a 100W incadescent lamp per 1 m2. Natural day

length showed in Fig. 5.

2. Duration of treatment was represented in days after emergence.

3. Treatment was represented by combining the abbreviation of treatment. For example, 45
SL indicated the plot grown under long day condition after recieving short day treat-
ment for 45 days after emergence. SO, LO and NO indicated the plots received short
day, long day and natural day treatment throughout the growing period.
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Fig. 5 Leaf number on a main stem and days to heading of Hybrid Sorgo exposed to
short day from different ages with different durations.

Notes; 1.
after emergence.

3N20SN indicated the plot recieved 20 days short photoperiod from 3 days

2. Parts painted with black in figure showed the leaf age recieving short photo-

period.
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Fig. 8 Regression between leaf number on a
main stem of Hybrid Sorgo and average
temperature during 30 days after sow-
ing under 13.5 hours day condition.
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Table 2 Growth of 41 days old plants of hybrids pollinated by Hegari, Japanese local
sorghum and sudangrass under 25 °C and 21 °C condition.

Pollen parent Hybrid Tempe}'(a:. ture lfe]?gl;::t 123331 n&niabfer Leaii:;l:sgfnce Leng;gn(’:cf:lg oune
cm cm  /plant days/leaf mm
25 128 18.2 13.3 2.9 1.0
Hiromidori 21 103 13.5 12.0 3.2 3.5
Difference 25 4,7 1.3 -0.3 -2.5
Hegari
25 136 19.8 13.2 2.9 1.3
Hiro-ko No.2 21 115  16.7 11.4 3.3 3.5
Difference 21 3.1 1.8 -0.4 -2.2
25 158 57.0 13.3 2.9 18.5
Japanese ghum Chugoku-ko No.4 21 19 126 118 3.2 0.5
Difference 39 44.4 1.5 -0.3 18.0
25 153 61.4 13.5 2.8 62.0
Sudangrass Sendachi 21 123 35.4 12.4 3.1 17.3
Differenece 30 26.0 1.1 -0.3 4.7

: Note; Sown on April 28 and examined on June 8.
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Table 3 Leaf number on a main stem and days to heading of hybrids pollinated by Hegari,
‘Japanese local sorghum and sudangrass under 25 °C and 21 °C condition.

Pollen parent

Leaf number on a main stem

Days to heading

Hybrid Sowing date
25°C 21°C Difference 25°C  21°C Difference
. April 28 20.5 15.8 4.7 77 67 10
Hiromidori June 7 19.8 15.0 4.8 80 70 10
Difference 0.7 0.8 -3 -3
. Hegari
April 28 19.8 15.8 4.0 76 67 9
Hiro-ko No.2 June 7 19.8 14.0 5.8 76 68 8
Difference 0 1.8 0 -1
I c April 28 14.5 16.8 -2.3 55 73 -18
Japanese hugoku-ko _ _
“local sorghum No.4 June 7 13.0 18.3 5.3 55 85 30
. Difference 1.5 -1.5 0 -12
April 28 13.8 13.0 0.8 50 60 -10
Sudangrass = -Sendachi June 7 12.3 12.0 0.3 49 61 -12
Difference 1.5 1.0 1 -1

Note; Temperature treatments in environment controlled chamber were regulated by program cont-
roller of alternating ranged 16~26°C (average 21°C) and 20~30°C (average 25°C).
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Effects of Photoperiod and Temperature on the Heading
of Sorghum Hybrids Pollinated by Hegari.

Yutaka Furupol, Kuniaki MoGcAMI, Yoshiaki Dol and Takao TSUCHIYA

Summary

Many workers have reported on the effects of photoperiod and temperature on the heading and
anthesis in sorghum. However, the net effects were not clarified satisfactorily, especially on that of
temperature, because many of them dealt photoperiod and temperature in combination without
removing the uncertain interactions in experiments.

The authors made a plan to make clear the complicated properties of heading in hybrid sorghum
bred by crosses between malesterile lines dnd Hegari. Designing the experiments, the authors
considered that an experiment on photoperiod should be carried under identical temperature condition
to remove the interactions and reverse was also true.

On investigation, leaf number on a main stem (L.N.M.S.) and days to heading after sowing (D.
H.) were recorded throughout the experiments. The former was regarded as the age when the
floral buds began to initiate and the plants which had identical L.N.M.S. were recognized that
they began to initiate floral buds about the same time.

This paper consisted of four parts, two on photoperiod and two on temperature. The results were
summarized as follows;

1. To find the effects and sensible stage to photoperiod, Hybrid Sorgo, a well-known photo-
sensitive hybrid belonging to Hegari-hybrids, was sown in pots on June 4 and was treated at
different stages of growth, for different durations and by different day lengthes, viz. 10 hours-, 18
hours- and natural day.

Investigating L. NNM.S. and D.H, it was revealed that treatment by 10 hours day always
brought promotion of heading, except 5 days exposure just after emergence and that 15 days treat-

ment by 10 hours day proved to be enough to stimulus for heading. No difference in L.N.M.S.
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and D.H. were observed between the plants under 18 hours day and natural one throughout the
growing season. Even the plants under 18 hours day since emergence succeeded in heading with
approximately 22 L.N.M.S. (Table 1, Fig.3 and Fig. 4).

These results indicated that Hybrid Sorgo would induce floral buds whenever a certain growth
had been completed or stimulus by short photoperiod had been fulfilled. On the sensible stage of
growth, the results suggested that Hybrid Sorgo had been able to response since such early stage as
15 days after emergence. '

2. To determine the duration of short photoperiod required for floral initiation and the earliest
sensible stage, Hybrid Sorgo was sown on June 25. Short-day treatment started at 3 days, 8 days
and 13 days after emergence and exposed during 10, 15 and 20 days. Before and after treatments,
all plants set under natural day condition.

It was revealed that 10 days treatment of 10 hours day satisfied the demands for floral initiation
without regards to the starting periods. Plants exposed to 10 hours day for 10 days from 3 days
after emergence had identical L.N.M.S. as those treated by 10 hours day throughout the growing
season in previous experiment, whereas those treated from 8 and 13 days after emergence had 1
and 2 more leaves (Fig. 5).

These results indicated that 10 days exposure by 10 hours day satisfied the demands for floral
initiation in Hybrid Sorgo and the earliest stage sensible to photoperiod seemed to be lie from 3 to
8 days after emergence when the seedlings had 3 or 4 leaves.

3. To find the effects of temperature on the date of floral initiation, Hybrid Sorgo was sown
under 13.5 hours day-outdoor, natural day-outdoor and natural day-in green house from May 8 to
July 17 with 10 or 20 days intervals (Fig. 7).

Investigating L.N.M.S., it was revealed that more L.N.M.S. were obtained in those sown
later and in green house and that following regression was observed between the L.N.M.S. (Y)
and average temperature during 30 days after sowing (X) under 13.5 hours day condition with the
correlation coefficient r = 0.914%%; Y = 1.278X — 9.497 (Fig. 7 and Fig. 8).

These results suggested that floral initiation in Hybrid Sorgo was hastened by such lower tempe-
rature as about 21 °C during 30 days after sowing.

4. To make clear the effects of temperature on floral initiation of Hegari-hybrids, three kinds of
hybrids pollinated by Hegari, Japanese local sorghum and sudangrass were sown on April 28 and
June 7 under 21 °C and 25 °C in the environment controlled chamber (Fig. 2).

Hegari hybrids headed earlier and with less L. N. M. S. under 21 °C condition than 25 °C and
Japanese local one resulted reversely. Sudangrass one headed earlier under 25 °C condition, however
L.N.M.S. proved to be identical under both temperatures (Table 2 and Table 3).

These results suggested that time of floral initiation of some sorghum hybrids was affected by
temperature directly, however the required temperature was not identical, namely some required
lower and others higher. Concerning to Hegari hybrids, lower temperature brought promotion of
floral initiation.

5. Examining the results mentioned above, following properties of Hegari-hybrids became evident
that they were able to induce floral buds whenever a certain required growth had completed, stim-

ulus by photoperiod had fulfilled or that by temperature had met the demand.



