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Effect of Temperature and Daylength on Flowering and Growth Characteristics
Kang Bo Shim"", Bon Il Goo?, Myoung Na Shin?, and Won Tae Jeon'

ABSTRACT Sesame is typically a temperature- and day length-sensitive plant, as its flowering is promoted under high
temperature and shorter day length conditions. The experiment carried out in the present study revealed that day length influenced
sesame flowering to a much greater extent than temperature. The degree of day length influence differed depending on the sesame
variety. Days from sowing to flowering was negatively correlated with yield-related characteristics such as stem length, capsule
number per plant, 1,000 seed weight, and seed weight per 10a. In cases where the period from sowing to flowering was longer and
flowering date was later, the reproductive growth period was shorter during maturity. Analysis of the effects of temperature and
day length on seed yield production revealed that temperature was a much more influential factor than day length. However, day
length was more influential than temperature under low temperatures, such as 22°C. All varieties apart from Ansan were shown
to be primarily influenced by temperature. Sesame varieties were grouped in view of optimal seed sowing time through principal
components analysis. The Poongsung and Sungboon varieties favored early sowing under low temperatures and short day lengths.
The DT45, Poongsung, 90 days, Ansan, and Sungboon varieties favored late sowing under high temperatures and long day lengths.
The Yangbaek and Arum varieties could be sown both early and late.

Keywords : day length, days from sowing to flowering, sesame, temperature

B obzmelzh A QAR nedd 2AGH AR wXA eHethn shgrhBoquet ef al, 1983). A7
Mol EAEs gEA wasy ABolth Aubdor o BEAY|L 5Y Sy ojurt 5|7 RolAW 1
2o 5E Al R RAPARA, 4L o9 2ACR W) FPIRTITo] ATy ujEe] 2
Aol thGamer ef al, 1920). NE7HA WS B 2 AEIK 2adst gobdrka shgitk(Katoh ef dl.,
2 ow, 9T ATl Beny] gEe] 1w A 1996; Kumazaki er al, 2002). 27} Qg Aol o)

= L
oflAl 7heF FXIE = Foll Tt At 2HE 28T 47 9L ] 8AIZE YA 2= 13A17bol| H]gto] X2 JHSA 97 R
o) 39 A 2=ef Yo A Ag A4 A(21°C) ofA AL FZ A7 &= FFAZITAL 5FItK(Sinha et al.,
H|3)] 21-&(27°C)oll A st 7 aEy O Fo avs= 1973; Kotecha et al., 1975; Suddihyyam et al., 1992). 3

AR 2o A Akl st th(Board er al., 1984). o} oRFEEE 242 27°C, 20°CE HAAsHS 4
ES W 2eTF ASkE 2Aste YNt 9= T 22°C, 15°C =719 Histe] 2z 7iehdfolle 9% VA

2l 4= Qlthal Sl th(Parker ef al., 1943; Van Schaik ef al., ] oFAk gt @5 ¢t Suddihyyam ef al., 1992).
1958). QuHHOR B TETI7E koW A9 S ot ek Mz A9t 1-3ube WolAm A8 A4} 5-10
7l A7) 7ol el PRk WA JFYATI = A= 50| =X o3t A= A3t Ao YAt 2

Diezx5xy 2algnele] ZHAEH =013 (Senior Researcher, Department of Central Area Crop Science, National Institute of
Crop Science, RDA, Suwon 16429, Korea)

V25 DY efisly ZHAEL =01 LA} (Junior Researcher, Department of Central Area Crop Science, National Institute of Crop
Science, RDA, Suwon 16429, Korea)

fCorresponding author: Kang Bo Shim; (Phone) +82-31-695-0642; (E-mail) shimkb@korea.kr
<Received 25 April, 2020; Revised 2 July, 2020; Accepted 22 July, 2020>

© £ treix|o] HEHL gREBolelR|o] oD, olo] REETL =2HE S
This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0) which
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



242 SHEHX|(KOREAN J. CROP SCL.), 65(3), 2020

29| o] mulst sHch A HE/7H &
39 mES} Pase] AAAOR Lol 7
th(Katoh et al., 1996; Idea et al., 1999). 5t Z7) 9]
o mEZL Deigl uptie] o8 2 g @
Belt ESolh Auggel Zfol7t whe AA ekt
T ghek(Idea ef al., 1999). 74 2519 ult]of A 5g|

1 1~27) Fol Astate AHEI7Ee oF 309 ot
7 mheel Rl Zo] Hatel mEYsL PHHT T
SHeRt $RYE A An2 pud 439 ue
4 nhel g 2ABHE 2e e Faslth B3 )
Qx AN DR FOECL ATATE B
e

M>

2

it

o]
ks
% Shmha et al., 1973). A F7A] &L et A& o up=

=

p

:d

th
Aol mlAE deol jsle] miE =

494 Atk FAE 1987ds] A1 8] G
= sHeslo] WEE sl dTkroR By )
o0} QoA Sxof o] 3 7] 8 Asto] o
dapol Tt A7 ATE Wl chKumazaki er
o, 2008). & 4 DT £ U 2] 3
20| Astas, mEelL,
A5t} TEA| 7)) T zm*o] -

st 712ARE A S5

1
LS

= rlo uﬂ' Zar >1FJ
!

—_

N
= =

fr g0 1

rlo
HH
o
il

Mz H Y

AlEziE 2 xjuf=Z4

H A= 20199 FE 20204 3€Y7HA] A7 =
} Zj‘% _r];ﬂ o7 =z 27(-161— P %l\% /\]/\M)ﬂ/q zsﬂs]_cﬁ
AH, K717, B & BEFEA 0l Tt A,
M, S/, WA, DT4S, 0L, o5/ 5 THF=
A ER ARESEATE 12417 93 oA 25 22°C,
24°C, 26°CE 2| dAsto A F59 Metd, A=
9 Gl njAE L% QS AU nEIK R 28°C
27 AL 13417, 14417L, 15417 5 ] g3t
A, 4% 8 o) 0l 9 JFS 2ARRC
RS @ A TAIRE 25 6A|7FA T X 25Tk 1/50,000a
ob1 TEo| AHY AR EFUR FFL U0
7\e el s2AEH 3 H ZAul7]4:(RDA, 2003)
off ko] AAGAT WY 3ukEo R RS wl)
o AA Z7 2229 50% M} | 7W3}sle W& 7
sp7)2 mokon] vlet A% W Syl Bt 7l R2Abe T
o %—-Z:_Z]‘O_?H hOh_}ﬁwl AFZAEA 71 2(RDA, 2012)

1 10O

|o
dr H oo [
F{E H‘l

=

N

|

S

_]

mt

=

MS gl 22FEM XA}

W&t 4=(Days to flowering)= 75 & 7|8}7](50% 7
sh7tR| 9] 7|17k o2 AASE AL, ZAH(Stem length)S 2| A
FofA AFE AlEA o7k Dol &2, FFAH(Number
of capsule per plant)L 17 AEA o ddHA= &= nEY
S22 AAIR o HH3(1,000 seed weight)> Z7|E=};
1,0007}2] A0 3}_—7.‘— HAAEGB0 x 10 cm)E AglL
o 22 & AA920,0005/10a) S 7etsto] AAE E2
5718 ZA5t0] 100 F 4 S SIS e e
i‘rﬁiﬁ S e R s | P R g e o el I e -
A&E7] ol /Wt deE AL o A E S 7|9
50%, 80% 7Netets W HlaLske] A8

SHEM

ey |

ZAEALS SAS 9.2 (Statistical Analysis Systems Inc.,
Raleigh, NC, USA)Z o] &5t0] BAHELA(ANOVA)S AlA|
SHAo ™ 2| A-3-21% 3 A (Fisher’s least significant difference
test) 1} T1A Q] E}%%%”@(Duncan’s multiple range test)
O =2 5% &4 HASHET E3 FAEE H(principal
component analys1 )2 Edlo] AR ALRE, 9AHa 7+
7 ZE71e] AWAL

2z U d¥ol| 2 JHEHES

et ol oh2 2oA A 52 ASpk-gol digh
ApolE FAEA(ANOVA)GE Aaf 2% 9 7pof whel 3
N &5 Ma71zrel 994 Zpol7t glglon 2wt o
o] AoAgE Efsts AR A EGItk(Table 1).

SHA(124170) ZA0 A LEE 22°C, 24°C, 26°CE <]
Aelstal 27l FF 1 Bt W45 vlasksich DT45

o opulzlzl 30200197, QML 31UR AHes B
rom, JE7et 90U= 36€ A M= YR A

2082 ZQtHTable 2). &% Z7}o] E}E Netda= o
ZATL= 90U77F 1Y, Z=A77F 10.5Y, o= 77 10
2 3A et oldd F51t Aol gt 2agt
SE SEL A8 AT B 27| thEy] gjio|c),
31.228°C) 2 A 13A1%E, 1441%E, 15412 § AA-S o
2l Akl A FF 1t ANstdaE Hlalste] 2 90
M7} 329, oFulz)7} 332, DT457) 34U & Atz oz
grom AEJ 414, o5 44, A 4542 Ak
Yol Ao XWH Meh= FolA = #3511 vhs
= 2 90977} 7.5, RSt ok AlzL ZH2 9.0

N

fl -

i

g

lﬂ-ll-ﬂ



2 RE 2 UXRHIS 243

Table 1. ANOVA of days from sowing to flowering of sesame varieties depending on different temperatures and day lengths.

Source of variation df Sum of Sq Mean Sq F value Pr >F)
Variety 6 1046.9722 174.4954 249.57 <0.001**
Temperature 2 878.2218 439.1109 628.03 <0.001**
Day length 2 3202.6667 1601.3333 1834.25 <0.001**
Temperature x day length 4 320.1561 26.6797 38.16 <0.005*

** *Significant at p < 0.01, 0.05 respectively

Table 2. Days to flowering of sesame varieties depending on different temperature and day length conditions.

Days to from sowing to flowering (day)

Varieties 12hr Average 28°C Average
22°C 24°C 26°C (day) 13hr 14hr 15hr (day)

Ansan 35b 29¢ 28b 31 (-6.5)" 30b 36b 42b 36 (+9.0)°
Sungboon 39b 39ab 30b 36 (-4.5) 31b 35b 56a 41 (+15.0)
Poongsung 49a 42a 35a 42 (-10.5) 36a 44a S56a 45 (+14.5)
Yangbaek 35b 28¢ 28b 30 (-7.0) 27bc 33b 39bc 33 (+9.0)
DT45 32bc 28¢ 29b 30 (-3.5) 27bc 34b 42b 34 (+11.0)
90days 43ab 30c 34a 36 (-11.0) 27bc 30bc 39bc 32 (+7.5)
Arum 42ab 33b 31b 35 (-10.0) 32b 44a 56a 44 (+18.0)
Analysis of variance *x *x * - * * o -

“Means followed by different letters are significantly different at the 5% significance level according to Duncan’s multiple range test
PNumbers in parentheses represent the average difference in days between 22°C and the other two temperature treatments.
“Numbers in parentheses represent the average difference in days between 12 hr and the other two day length treatments.
** % Significant at p < 0.01, 0.05 respectively
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Fig. 1. Effects of temperature and day length on days to flowering in sesame varieties. The solid and dotted line indicate
regression curves of days to flowering under temperature and day length, respectively.
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Fig. 2. Relationships among days from sowing to flowering and stem length, capsule number per plant, 1000 seed weight, and
seed weight of sesame varieties.
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Table 3. ANOVA of the agronomic characteristics of sesame varieties depending on different temperatures and day lengths.

Source of variation df Sum of Sq Mean Sq F value Pr (>F)
Variety 6 4907.0476 817.8413 9.77 <0.001**
Stem length 2 11435.7460 1905.9577 8.54 <0.001**
Capsule number 2 417.5556 69.5926 11.00 <0.001**
1,000 seed weight 2 20.6143 3.4357 34.96 <0.001%**

** Significant at p < 0.01

Table 4. Agronomic characteristics of sesame varieties depending

on different temperature conditions under a day length of 12

hours.
12hr
22°C 24°C 26°C
Variety Stem Capsule 1,000 Stem Capsule 1,000 Stem Capsule 1,000
length number  seed wt length number  seed wt length number  seed wt
(em)  (each/plt) (2 (em)  (each/plt) (2 (ecm)  (each/plt) (€)
Ansan 73b 12a 2.4d 74b 10b 2.4c 6lc 9¢ 2.4c
Sungboon 50c 9b 2.5d 72b 12a 2.5¢ 72b 12bc 2.5¢
Poongsung 37e 4c 2.8bc 60c 7cd 2.9b 75ab 5d 2.9b
Yangbaek 45d 8bc 2.9b 46de 10b 2.9b 50d 13b 3.0b
DT45 5lc 9b 3.6a 56bc 9bc 3.6a 60c 15a 3.7a
90days 77a 12a 3.0b 52d 8c 2.9b 78a 11bc 2.9b
Arum 79a 12a 3.0b 80a 11ab 3.0b 7T4ab 8c 2.9b
Analysis Of Variance skesk sk ek gk sk sk skesk sk sk

** Significant at p < 0.01

Table 5. Agronomic characteristics of sesame varieties under different day length conditions at a growth temperature of 28°C.

28°C
13 hr 14 hr 15 hr
Varieties Stem Capsule 1,000 Stem Capsule 1,000 Stem Capsule 1,000

length number  seed wt length number  seed wt length number  seed wt

(ecm)  (each/plt) (€)) (em)  (each/plt) (2 (ecm)  (each/plt) (€))
Ansan 76bc 10ab 2.4c 75b 10a 2.4c 72d 9a 2.4c
Sungboon 79b 9 2.5¢ 88ab 10a 2.5¢ 97¢c 2d 2.4c
Poongsung 84a 6¢ 2.9b 93a 6¢ 2.9b 99¢ 4c 2.8b
Yangbaek 48d 10ab 2.9b 53¢ 9ab 2.9b 60e 8ab 2.8b
DT45 71c 11a 3.7a 79b 7be 3.5a 106b 7b 3.5a
90days 77b 12a 3.0b 75b 8b 2.9b 115a 9a 2.9b
Arum 8lab Tc 2.9b 94a 6¢c 2.8b 85d 4c 2.8b
Analysis Of Variance skesk sk sk sk sk sk skesk sk sk
** Significant at p < 0.01
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Fig. 3. Comparison of seed weights of sesame varieties under different temperature and day length conditions. The solid and
dotted lines represent regression curves under temperature and day length, respectively.
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