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ABSTRCAT : To identify the effect of sowing dates on
flowering and maturity of sesame, some agronomic traits
including days to flowering and days to maturity were
investigated under five different sowing dates. Plant
height, days to flowering, days to maturity, days from
flowering to maturity and number of capsules per plant
were showed significantly different by years, sowing dates
and varieties. Interaction between sowing dates and vari-
eties affected to days to flowering, days to maturity, days
from flowering to maturity and number of capsules per
plant. Plant height, days to flowering and days to maturity
decreased significantly as sowing dates were delayed, but
number of capsules and seed weight per plant showed
highest at the sowing date of May 10. At the regression
analysis of shortness degree of growth period by the
response of days to flowering and days to maturity under
different sowing dates, sesame varieties with earlier flow-
ering habit were much less affected by day length rather
than ones with later flowering habit. R? and gradient
value on the days to maturity regression graph were
smaller indicating that maturity was much less sensitivity
than flowering to the change of day length and tempera-
ture in the move of sowing dates. Therefore, it would be
concluded that early maturity sesame varieties have
higher potential adaptability to various sesame cropping
systems in view of their less sensitivity to day length
changes under different sowing dates.
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esame (Sesamum indicum L.) originated from tropical
S region of Africa shows early flowering and maturity
under 10-12 hours of short day length condition. Optical
growth temperature is about 25-27°C, and accumulated tem-
peratures of 3,000-3,600°C are needed to reach normal
maturity. Most plants show various reaction to the different
sowing dates due to the changed day length, temperature
and their interaction (Boote, 1980; Lee et al., 1982). Byth
(1968) reported that meteorological factors, such as temper-
ature and day length, determined days to flowering and
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maturity of soybean under different sowing dates. Boquet et
al. (1983) reported that insufficient vegetative growth under
late sowing dates brought to decrease LAI which in tum
caused to reduce yield potential in sesame. Abel (1962)
reported that late sowing of early maturity crops in temper-
ate region got shortened days to maturity up to 50%.

One of common sesame cropping systems in Korea is to
sow in early May and to harvest in late August indicating
total growth period is about 110 days. Nowadays, several
new cropping systems in relation to sesame crop have been
developed. For example, short period from June to August
cropping system in green house and late sowing cropping
system from July to September as second crop of upland are
typical systems. Those cropping systems require new ses-
ame varieties with short growth periods. Therefore, studies
on physiological or genetic aspects of flowering and matu-
rity are needed urgently new sesame types to adapt various
cropping systems. This study was conducted to identify the
effect of sowing dates on the flowering and maturity and,
ultimately, to develop new sesame varieties with short
growth period. :

MATERIALS AND METHODS
Plant materials and methods

Total twenty sesame varieties were used for experimental
materials. Fifteen sesame varieties were from Korea, three
from China and two from USA. Total five times of sowing
dates from April 25 to June 25 were established at the
National Institute of Crop Science, Suwon, in 2001 and
2002.

Figure 1 showed meteorological conditions in two years.
Rainfall distribution pattern was one of the most important
factors to determine sesame yield potential. General distri-
bution of accumulated temperature and total precipitation
were different by years. Accumulated temperature in 2001
was higher than that in 2002 by 91°C. Total amount of pre-
cipitation in 2002 recorded much more than that in 2001 by
134 mm. Soil condition was quiet dry in early growth period
in 2001, but most period of reproductive stage got much
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Fig. 1. Rainfall and temperature conditions during sesame cultivation season in 2001-2002.

more precipitation to give enough soil water to the crop. On
the other hand, enough soil water condition promoted vege-
tative growth rate in early period in 2002. A randomized
complete block design with three replications was used for
this experiment. Spacing between plants was 10cm and row
spacing was 30 cm in a 70 cm wide black polyethylene film
mulching bed. Days to flowering was from sowing day to
the time that one of floral buds in plant was bursting, and
days to maturity was from sowing day to the time that one of
capsules in plant was dehiscent.

Statistical analysis

Variance of some agronomic traits and physiological
responses as affected by sowing dates were analyzed. Sig-
nificant difference level depending on the mean value of
days to flowering and maturity as well as other: traits under
several sowing dates was determined by Duncan's Multiple
Range Test. Regression analysis was conducted to compare
reduction degrees of days to flowering and maturity accord-
ing to the several sowing dates.

RESULTS AND DISCUSSION

Analysis of variance to agronomic traits

Mean values of agronomic traits of sesame varieties under
five sowing dates in 2001-2002 showed Table 1. Mean days
to flowering and days to maturity were 52, 112 days respec-
tively. Number of capsules per plant was averaged to 56, and
seed weight per plant was about 7.5 g. Plant height, days to
flowering and days to maturity were decreased significantly
as sowing dates were delayed. Shekhar (1988) and Nath et
al. (2001) also reported that late sowing of sesame caused to
reduce accumulated amount of solar radiation and tempera-
ture which were major limiting factors of yield decrease.
This study showed number of capsules and seed weight per
plant of sesame variety showed highest at the sowing date of
May 10, thereafter gradually decreased.

Days.to flowering, days to maturity, days from flowering
to maturity and number of capsules per plant were showed
significantly different by years, sowing dates and varieties
(Table 2). Meteorological difference was caused by higher
accumulated temperature, more amount of solar radiation
and less amount of precipitation in 2001. Sensitivity degree
to the photo-period and temperature among sesame varieties
caused to various physiological response under different
sowing dates. Interaction between sowing dates and variet-
ies affected to days to flowering, days to maturity, days from
flowering to maturity and number of capsules per plant.
Early flowering and maturity sesame varieties, such as Yek,

Table 1. Mean values of agronomic traits of sesame varieties under five sowing dates in 2001-2002.

Sowing dates Plant height Days to Days to Days from ﬂqwering No. of capsules Seed weight
(cm) flowering maturity to maturity per plant per plant (g)

25 April 126° 86° 139° 52¢ 572 7.9%
10 May 122%® 69° 120® 49° 64 8.3®

25 May 117° 61% 108° 46% 61° 8.0°

10 June 106° 56> 100 44 55%® 7.3

25 June 90¢ 52° 94¢ 40P 41° 6.2°
Mean 112 65 112 46 56 7.5

C. V. (%) 16.0 213 16.2 10.5 17.7 15.6

"Means followed by a same letter are not significantly different at the 5% level by DMRT.
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Table 2. Analysis of variance of days to flowering, days to maturity, days from flowering to maturity, number of capsules per plant, 1,000
_seed weight, and seed weight per plant of sesame varieties.

Mean Square

Sources

PH' DTF DTM DFM NCP SWP
Year 1,823 1,444 1,767 750 897" 15.20™
Sowing date (S) 20,168" 10,757 19,138 1,225 2,267 19.60"
Genotype (G) 856" 760" 1,233 129* 704" 13.90™
Interaction (S x G) 31 33 35 7" 28" 0.05™
Error 22 18 24 0.8 5 0.13

YPH: Plant height, DTF: Days to flowering, DTM: Days to maturity, DFM: Days from flowering to maturity, NCP: Number of capsules per
plant, SWP: Seed weight per plant. = : Significant at the 5%, 1% level, respectively

Whazun among twenty sesame varieties showed less affec-
tion to the change of day-length rather than those of late
flowering and maturity sesame varieties, such as 1k 22,
Whang. This study showed that days to flowering and days
to maturity of sesame varieties were short as sowing dates
were late.

Response of flowering and maturity as affected
by sowing dates

Days to flowering and days to maturity were significantly
different according to the sowing dates (Table 1). In general,
days to flowering and days to maturity as well as number of
capsules and seed weight per plant of most of short-day
crops are decreased as sowing dates are late, and standard
deviation of those traits are reduced by late of sowing dates.
This study also showed similar results. Average days to
flowering of sesame varicties were about 86 days at the
sowing date of April 25, but 50 days at the sowing date of
Juhe 25. Average days to maturity were about 139 days at
the sowing date of April 25, but 94 days at the sowing date
of June 25. Days from flowering to maturity were showed

less different response under different sowing dates. Days to
flowering and days to maturity as well as days from flower-
ing to maturity of sesame varieties were short as sowing
dates were late.

Park et al. (1982) also reported that days to flowering of
sesame were reduced as sowing dates were late. Lee (1988)
reported that main factor to affect days to flowering of ses-
ame was day length rather than temperature. In this study,
degree of sensitivity to the day length and temperature
among sesame varieties affected to days to flowering and
days to maturity (Table 3). Generally, late flowering sesame
varieties showed higher degree of photo-periodic sensitivity
and those degree of responses showed different according to
the factor of temperatures.

Regression analysis of flowering and maturity

Regression analysis was conducted to investigate the
response of mean days to flowering to the shortness degree
of growth period as affected by different sowing dates of
sesame varieties (Fig. 2). Regression analysis gave the fol-
lowing equation for shortness degree of growth period by
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Fig. 2. Response of mean days to flowering to the shortness degree of growth period as affected by different sowing dates of sesame

varieties in 2001-2002.



116 KOREAN J. CROP SCL, VOL., 51(2), 2006

0.6
2001

A
04| A L
¥ =0.0021x-0.135
A
W4 RZ=0321
A

021

Shortness degree of growth period

A

A 4

A A A‘ )
90 100 110 120 130 140

Mean days to maturity

06 2002
o
2
g
o
,§ 044
2] 'y
& h ¥=0.0019x-0.110
5] A
A _
g Lo, Ny R2=0209
o 021 A A
-: LI A i N A
8
=
=1
£ 4
7 A g A“ i
00 I‘ A ‘ l‘ 1 1 1}
90 100 110 120 130 140
Mean days to maturity

Fig. 3. Response of mean days to maturity to the shortness degree of growth period as affected by different sowing dates of sesame varieties

in 2001-2002.

the response of mean days to flowering: Y =0.0062X —
0.217 in 2001, Y =0.0023X - 0.010 in 2002, where X =
mean days to flowering. Each equation also had R? value of
0.593, 0.491 and F value of 6.10 ("), 4.03(") respectively.
Gradient value of 0.0062 above equation in 2001 was bigger
than that of 0.0023 in 2002 indicating sesame varieties
grown in 2001 were much more influenced by day-length
and temperature under different sowing dates. Therefore, it
proved that sesame varieties with short days to flowering
were less influenced by environmental factors such as day-
length and temperature under different sowing dates to give
them smaller gradient value than ones with long days to
flowering.

Figure 3 showed the response of mean days to maturity to
the shortness degree of growth period as affected by differ-
ent sowing dates of sesame varieties. Equations for short-
ness degree of growth period by the response of mean days
to maturity were Y = 0.0021X - 0.135 in 2001, Y =
0.0019X — 0.110 in 2002, where X = mean days to maturity.
Each equatlon also had R? value of 0.321, 0.209 and F value
of 2.74 (%), 1.83(") respectively. Similar response pattern on
days to maturity was showed that of days to flowering, but
R? and gradient value on the graph were smaller indicating
that days to maturity was much less influenced by day-
length and temperature than days to flowering under differ-
ent sowing dates.

Mean gradient value of days to flowering and maturity in
two years were 0.0043 and 0.0020 respectively indicating
days to maturity was much less sensitivity than days to flow-
ering to the change of day length and temperature in the
move of sowing dates. Therefore, it showed that flowering
stage was relatively more important factor than maturity
stage to determine yield potential in sesame varieties.

Johnson et al. (1960) and Byth (1968) also reported that
crops with early flowering and maturity habit showed much
less affection to the change of day length rather than that of
crops with late flowering and maturity habit. In this study,
total twenty sesame varieties ranged 79-126 days of growth
period, and some sesame varieties were grouped by sensitiv-
ity to the change of day-length and temperature by which
sesame varieties with early or late maturity in a group were
able to select. From this study, it would be concluded that
early maturity sesame varieties were less sensitivity to day
length changes under different sowing dates providing them
higher adaptability to various sesame cropping systems,
such as short period from June to August cropping system in
green house or late sowing cropping system from July to
September, and those results make it possible to establish
breeding target to develope sesame varieties for various
cropping systems.
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