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Study on the Germinability of Sesame

Seeds at Lower Temperature

Lee, J. I. and C. W. Kang*

ABSTRACT

The objective of this study was to test germinability of sesame (Sesamum indicum 1.) varieties at low tem-
peratures. Seeds of 111 sesame varieties representing different maturity groups and countries were tested at
four different temperatures between 10°C and 16°C. Average germination percentages of 111 varieties were
92%, 57% and 3.3% at 16°C, 14°C and 12°C,respectively. The highest daily germination percentage was observ-
ed after 4 days of incubation at 16°C, while it was after 8 days at 14°C. A regression analysis indicated that
15°C as the minimum temperature for satisfactory germination in field conditions. In general, Korean local
collections had better germinability than introduced varieties from 6 countries at different latitudes. ‘“‘San
dong”, a Korean local cultivar, showed the highest germination percentage (24%) at 122’C when the average
germination percentage of all varieties was as low as 3.3°C. Early maturity varieties germinated better at 12°C
and 14°C than medium or late maturity groups, but no difference was observed at 16°C. Although larger seeds
showed better germinability within a variety, there seems to be no relationship between seed size and ger-
minability in sesame.

£ s
&% B AN EBA AolAE= HEH ot HEYLUR
BFEES oo BRAAN BE=E IHFA

—go 2 Hotel #ifels HEG HES k& TR o5 W S8 AUY o BREAAS BIHF
o ¥/ LESITR geiA] gtk o FelAx & Jiol ¥ REE FRITES BRAAY BH#e
8] HEZ Aokl B F vlxE FEL NS arz J1o] W& MfEE HiSslEd Foas BFR WL
& 4 Utk Jones¥ = kol A WA BEFE BIE BEEDR BB Eoh oatd R HEe S
BEZ TC, RHMEES 265C~375C, BEEE 2t AN BEH BEHEES HET & d= BERF
7t 41TCet o, ME—L (KEDF ol BEYE SETRS EREEEE AR JY Hp
W ol ZRe KPR ABAREC BEEY B¥E A3 HEE BT £F 3714 &R e
R RERFRES w32 & BHAGAE K& 7o et
(LRE Aol ¢y (IR MY o shdch

ol o} zo| FAef fFEsA s+ HEHAAY K e Y K
HBFY: BB RMER S Mitele BEEY Bk

* {E iR
* Special Crops Division, Crop Experiment Station, Office of Rural Development, Suweon 170, Korea,

- 261 -



Table 1. Sesame varieties tested in the experiment.

W tys"“‘ce KSCR;A ch’r‘:fA U.S.A. JAPAN INDIA EGYPT | Tota
Eatly 2 11 6 6 0 1 48
Medium 15 12 6 2 2 2 39
Late 9 3 4 1 4 3 24

“Totl n) 2% 6 9 6 6 111
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Fig. 1. Varietal frequency distribution of germin-
ation percent in sesame.
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Fig. 2. Varietal differences of germination per-
centage by days to germination
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Fig. 3. Minimum safe germinating temperature in
sesame

Table 2. Germination ability of sesame varieties originated from different countries.

T TRt L322 s s KAKE
soure Tempemture e iaaton oo
(%) (%) (day)
KOREA 12¢ 5.9 59 10.0 0.6
local 14T 73.1 52.1 6.3 9.5
(48) 16C 96.3 69.0 42 239
KOREA 12¢ 34 34 10.0 0.3
bred 14T 55.7 427 7.5 8.9
(26) 16T 91.0 66.8 45 20.6
U.S. A, 12T 41 41 10.0 0.4
(16) 14T 438 32.3 7.5 5.4
16T 94.4 68.3 5.1 20.7
JAPAN 12¢ 55 55 10.0 0.6
)] 14C 66.0 575 7.2 9.1
16T 945 68.5 4.2 21.6
INDIA 12T 40 40 10.0 0.4
(6) 14T 40.7 313 8.1 5.1
16T 86.7 627 6.1 14.6
EGYPT 12C 20 2.0. 10.0 0.2
(6) 14T 502 380. 8.0 6.0
16T 80.8 64.0. 5.5 14.0

% ; Mean of total germination percent.

=% ; Sum of germination percent until the most germinated day.
=«x ; ]st reporting day (2) x germination of the day+ 2nd reporting day (4) x germination

percent of the day +----.-
germination percent

=x+x ; Germination percent ~Days to germination

+last reporting day (10) x germination percent of the day,/

- 263-



REEER H¥FERS 29 33 2L graph e FR
& ngtch EE BEigelA A BF HER IA R
# BEEE B Jdld 70~80% BHFUA RE
£ BFRioR o BIF/ ETH Ao EEBE
S U+ v A R £2 BFRABE: 2¥
3ol Aot o] BFE] T0% o|2+ 15Cetx #
EsH(ad 3 BR).

100
F ,,x——;*‘/i
[5) ,J'"’ - _:::
| - e’ o
g 80 v o’ 7 A Korea
5] A
(5]
B
2601
:
©
g
E a0l
g 0
['3]
&}
20 b

2 4 6 8 10
Period of germination

Fig:. 4. Changes of germination percent by period
of germination in sesame origin at 12°C,
14°C, and 16C
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Table 3. Germination ability of sesame varieties by maturity.

Maturity Temperature Percent of Power of Days to Germination
germination germination germination coefficient
(%) (%) (day)
Barly 12T 5.1 5.1 10.0 0.5
(48) 14T 58.8 43,4 7.5 7.2
16T 93.2 64.9 4.1 21.6
Medium 12¢ 3.0 3.0 10.0 0.3
39 14¢ 49.0 385 8.0 6.3
16T 93.0 58.2 5.1 19.7
Late 12T 2.6 2.6 10.0 0.3
@4 14T 46.3 389 8.0 58
16T 93.0 '61.9 46 18.7
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Fig. 5. Changes of germination percent by period

of germination in sesame maturity at
C. 14°C, and 16°C
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Table 4. Changes of germination percent by weight of 1000 grain weight in recommended
sesame varieties(Crop Experiment Station, O. R. D. 1980).

Variety 1000 grain Day from seeding Percgnt gf Powgr (?f Days_ to .G.ermination
weight 1 2 3 4 geminationgermination germination Coefficient Index(%)

Pungnyeonggae 1.48 38 30 0 4 72(%) 38 (%) 1.6 45.6 100
2.06 70 16 2 2 90 70 1.2 74.4 163

2.28 72 14 0 8 94 72 14 67.1 147

2.88 78 22 0 0 100 78 1.2 82.0 180

3.10 92 6 0 2 100 92 1.1 92.6 203

Suweon 21 1.44 24 30 26 2 82 54 2.1 39.0 86
2.14 74 22 2 0 98 74 1.3 75.4 165

262 82 18 0 O 100 82 1.2 84.7 186

2.80 70 30 0 O 100 70 1.3 76.9 169

3.26 g4 16 0 O 100 84 1.2 86.2 189

Seeding 2 replications (50 seeds per

10cm petri dish) and treated 25°C incubator.
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grain weght of sesame in whole varieties.

A 2WE Aol7 wEeltt 2By H—mERCA
o M RFR R BT THES M=

Table 5. Analysis of mean square with germination ability by origin and maturity in sesame.

Sou_rct_e of af Percent of germination Power of gemmination
variation ’ 12T 14T 16 ¢ 12¢ 14T¢ 16 ¢
Between areas 5 14.119% 1699743%  50.856" 4119% 282.472"  1395.436
Pooled areas 110 230453 445,454 126.547 30.453 440.952 694.618
KOREA local 47 18.265 287612 120.309 29.504 279.547 496.683
KOREA bred 25 20.302 339201 148.562 32.425 359.618 687.237
U.S. A. 15 32.265 402937 179.508 39.682 473,538 756.459
JAPAN 8 16.548 299308 130.284 28.329 349,631 516.381
INDIA 5 28.592 579628 273.247 48.568 572.343 868.774
EGYPT 5 20.439 489.261 186.589 39.258 518.635 795.314
Between areas 2 63.509% 2573.894* 7.971 63.509%  1932.900 688.065
Pooled areas 110 24.951 558.160 101.131 24,951 480.683 918.913
Early 47 19.278 407.289 88.694 20.485 389.564 632.716
Medium 38 25.427 492.392 120.461 33.297 449565  1038.264
Late 23 30.229 590.266 148.357 30,455 574388  1213.877
Source of af Days to gemnination _Germination coefficient
variation - 12¢ 14°C 16 ¢ 12¢ 14T 16 T
Between areas 5 9.309 5.508 4.262" 0.055* 76.860™  49.735%
Pooled areas 110 25.553 1.201 2.022 0.305 27.864 57.337
KOREA local 47 18.257 0.895 1.466 0.174 18.339 45.631
KOREA bred 25 22.451 0.948 2.362 0.407 29.408 66.533
U.S. A 15 33.581 1.365 4.695 0.516 32,521 71.692
JAPAN 8 24.338 0.972 1.778 0.211 21.372 48.263
INDIA 5 46.781 1.496 4.925 0.471 36.548 69.397
EGYPT 5 55.274 1.586 3.656 0.398 30.881 66.554
Between areas 2 16.663 0.759% 2,617 0.609* 81.902* 60.714*
Puoled areas 110 25.468 1.538 2.341 0.252 44.481 60.511
Barly 47 17.464 1.192 2.245 0.107 39.557 49.172
Medium 38 28.693 1.796 3.248 0.436 41.396 80.564
Late 23 33.247 1.649 3.339 0.342 56.238 76.453
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