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Growth of Soybean Sprouts Affected by Period and Method of Seed Storage
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ABSTRACT Germination of soybean and growth of its
sprouts should be affected by storage condition and period
of seeds. The experiment was conducted to examine the
effects of period stored at cold room and storage conditions
on their growth and morphological characters. The seeds,
cv. Pungsannamulkong, were stored at 3°C for 1 or 2 years,
and by the three different storage methods of indoor, cold
room, or transfer of indoor to cold room. Compared to the
seeds stored for 2 years, one-year seeds had higher rate in
hypocotyl of longer than 7 cm, root and hypocotyl lengths,
and more hypocotyl fresh weight although there was not
significant difference in total fresh weight. In the storage
method experiment, one-year seeds stored at cold room and
by transfer of indoor to cold room showed better growth,
more lateral roots and fresh weights, although only two-year
seeds stored at cold room did the same response, indicating
that growth of soybean was affected by period and method
of seed storage.

Keywords : soybean (Glycine max L.) sprout, storage period
and method, growth, morphological characters

BUBe 4me3 Auge 90 Azstn dx 44
olth. FUHE Aol ol §HT Gt T4 W £UT
FHol k7] Aolzk k. FA) FAFE FUHE A
RIAGIA v 2 Yo T ojstel At AL
T gE W, 2Age BAUA Lot ARFE 29

=]
Aol #7142 Fste YA SEHT Ut S
£ AT, 2 A} edeE Bl F4 Ue

Fo vz ol gAY, thad A% AANA 4717 A

7‘Corresponding author: (Phone) +82-55-751-3427
(E-mail) jhkang@gnu.ac kr <Received July 16, 2007>

21

4 97l o
wWrix 2] 717, 2 Bake] A7
S8 HuEA 2 A%zl
Hol 242 xaittd FuE9] AYiegdt
g3t 7HGEbd Bu obyE UEF YRS
o] &= A] F3hz FA= HVARSAY 3] AVLE af
stojof a17] wiFoll HAEA S FEE dEbete MY
qolog g5ttt webA wigE 2o EIE 4y
s171 sigt AER Aol ShuEolopt g,
A7 dojvhe R E3k= oy a¢lo] #HE
S5 glov #2 erol Atswel Hebd s £4
o] pEeol 7MY 2 EEtagdo® dEA leiCopeland
& McDonald, 1995). 8 3teko] 5~14%9| A= 282
o 1%% AN, ARLES ST WE goig £4

A% o 2t
of S8y ol
Holch

bet 2 olg2® ojgs

jm

T
o
L.

z

—

=

off

e

=
of sue wrE] el ALt Ba ) 24
& B3] £49 HotE 93pIZ 4 girhHarrington,

ShATEO 3

1972). 22y A9 e T4
Eo7h dofubA] of2 HAUR 2437] 4
S=E ARF LR WAL AN A
Holle =8| wof ¥ AAE 45

o wehq AReEe} FA0] B

52 E3tol F49

]_

o
=2

2
X

¢
ot o

rr

&
"
2

of

ol
i)
9,
N
)
_O|L

ol

s

2

= ofr

)
Bow
e

L )

U og by
b
=

i)
N
i
H
4
Jgb
o
e,
oX
ok
>
s
ok
ol
N
Ay
N
_|>i
dEox O

oy
D
rir
S
e
ot
o o
H
L
rr
-,
i

pacy
lo
Fu
£
ox
it
B



22 BEEFX|(KOREAN J. CROP SCI.), 53(1), 2008

oPUz FUES] YA, B Fo sterstel 1577k
28& 23317 g $AS YRBOE o|§FEE WY
%]31 QIKSuh e al., 1995, 1996). Fabrizius S(1997)% o]
ol §AIRH ZTE BT v Qo oSS LET} AfA
°% %8 1325C M AFR FHZ Sust A@ o]
7) wjRo] Auj7)e) wekz HjHoE 4 AN B
A8 A FAY o AS B AEAZ ks oh
T 8 % ek weby ojuth e AL we] AU 7
2of WolgT} FUHES) A4S FAT Yast U4 2]
S

olul R 2 FAFE 42 Ao Uzk A8EL
AAJo] vjgiate] AAystolobar o Wak opiet Aue A7}
4vEE B dZsto] olYs FHE wol ATk u)
A F49) Y AL BUIR g 4-SYAAE ol
L7} W] o] T7kA) ol §F FRE Aol 1 o
Fo] o148 FA ALARTO| HE AFAIE W,
FHAE $471 YTEE o] UFAE L0 Yoto] AL
©2 HYAA AL o] YN Wapolck. o]l
WY AMEAY §AFuE Fol7] gistel Al Aol
A olgatn glovt AAH AFE A9l gl Ugoltt.
B AFE SUE YUY AR egnt Bed o
2e] Aol B PUE AFHLA ALARIL A%
%9 FAke A7 FY7lolE AelA Hgstcit
LT} A5EHE 24BHEE ALARI] YT A
A7) ol U AT Fefol mxj 9y

A7l fiste] AAH AT

)
= X

ERTRT

2 A= 2004 1195E 20064 10€704] AAkd st
AP FG A AP AHHA - BF
oA FUE AAAFAR] 2EW0LZfA Y=t

2004 2 2005H ] AFE TARs )N TUT Fiht

EZS TANEE ALk AlEL Kang er al(2004)

o] AT AL o] 2 ppm BA EAf 5A2F T4 3

Z 5 3A17F FAA]A stainless cageo] X|AFst ohS sty

g Ao g A7t 3R et Bl o2 Aulstd

o Al AWE=7F 0 20~23C 2 {REE Afuf Ao

A A7) E o)g3le] 23T 8 2AH B-& 3A7H} 2

9] FE Hpdhs WA o R o|FolRr) /et #E): Kang

et al (2003b)3} EA3H WAl oz gt

2 A7 YBT3 AR 717 Wl FuEel At

i
E

a
ol

R

Feof vXE= YL FHs7] Asto 2719 APer £
23lo] AAEIT AlF 12 20041 11 3043 20054
129 3d0f ZZ wjQdste] 3T & A== ALAFL [2
28] 5.0, () A 2219 AL AFE A7 °E 2
72} FA(seedlots)E 2006 5ol 47|19t Zo] Aujet &
dhol Ax, FUE] g d AR 2ARHH A" 22
ALAZ AAE Z3A] 1gt A FUE A =
T AR T ALE A AF 17} 22 A7) wid
H AR7Zel o2 19 E 23 FAE A-E(indoor) E=
3C 9] A&A %1 (cold room)oll A AL A%, A2A%L
of A& AFH olEFA 29z T} AFFAH L=
194 245 AAGet Ao A& A%ZstAY, AL
A ALHoe Ao AXsittrt LE7F L2 os S
e 59 198 E 7Y 30U7HA] ALAFIL A=
(indoor — cold room) 37| g2 FLE3} Ab7] AJEH
Zol AefAEE AABFETh 20059 129 395H AujA]
ol AIFE7] A9l 84 3147HA] FA7F A3d Ale:
¢} 309 W2 =& Fig. 13 2} A7 2od AUz
30 HFo Hjgte] 2005 129 teE 1€ F
<37} 2006 3o A= BT eh, 20061 64 sheoll= =
2 A% Bk

FARAE 72 FHS 2Elsty ARE FAE o %
tol 647t AulE FUES Kang er al(2002)0] AAIE
teb Zo] st ZojE 7|£ 28 7 em o4, 4~7 cm, H]
94 WA, mdol AAE L2t RARE £ o]E9] H[E&
< A4ttt shellE Zol7t 7 em o] C 82 AFEAG] Y

MAE AFFER 20708 Fsho] Al shals 2ol

ol rl

j»9

o

flr

35
®  Mean temp. for 30 years
¥ Mean indoor temp. during experiment

®  Mean cold room temp. during experiment Culture ex. 1

30

T)

25

[ Transfered from indoor to cold room
20
:Storage for 2 year seeds

Storage for 1 year seeds

Mean temperature (
>

EMLEML rEMLEMLEMLEMLEMLEMLEMLEMLEMLEML
04/12 051 1" 12 061 2 3 4 5 6 7 8

Year/month

Fig. 1. Mean temperature during experimental period and for
30-years. Symbols indicate the means for 10 days and
abbreviations in X axis mean E, early; M, middle and
L, late of the months.
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Table 1. Effect of seed storage period at 3°C on composition rate of soybean sprouts sorted by their hypocotyl lengths.T

3C o AAae AZE Fved] dRFS) AF7IZE
A& B2 Table 33} . sluj

Seed s.torage Noirmal Abnormal No germ. A4B c+D
period > 7 cm (A) 4~7 cm (B) < 4 cm (C) 0 cm (D)
------ years ------ %
1 555 30.0 136 0.9 85.5 145
2 21.8 46.2 23.8 82 68.0 32.0
LSD.05 5.8 7.1 5.9 2.0 5.1 9.6
"Seeds were imbibed for 5 hours into 2 ppm BA solution, and then aerated for 3 hours before 6 day culture.
*Sorted by hypocotyl lengths of 6 day old sprouts.
ns: Nonsignificant difference between the treatments.
Table 2. Effect of seed storage period at 3°C on morphological characters of soybean sprouts.’
Seed storage Lateral root formation Length Diameter
period Rate Number Hypocotyl Root Total Hypocotyl Hook
------ years ------ < % - - no. sprout’ - B e 1 1] sprou‘c~1 mm sprout'1 ————--
1 0.0 0.0 8.7 4.6 13.3 232 1.73
2 0.0 0.0 8.1 3.8 12.9 2.56 1.70
LSD.05 ns ns ns 0.5 0.9 ns ns
"Seeds were imbibed for 5 hours into 2 ppm BA solution, and then aerated for 3 hours before 6 day culture.
ns: Nonsignificant difference between the treatments.
Table 3. Effect of seed storage period at 3Con fresh and dry weights of soybean sprouts.
Seed storage Fresh weights Dry weights
period Cotyledon  Hypocotyl Root Total Cotyledon  Hypocotyl Root Total
----- years ----- wemmeeeeeeeeeeeeee- Mg Sprout’ mg sprout-1 =----~----eemmmmeeee
1 2823 407.0 375 726.8 71.3 17.9 1.9 91.1
2 2754 389.5 36.7 701.6 68.4 17.9 2.0 88.3
LSD.05 ns 15.5 ns ns 1.3 ns ns 24

'Seeds were imbibed for 5 hours into 2 ppm BA solution, and then aerated for 3

hours before 6 day culture.
ns: Nonsignificant difference between the treatments.
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Fig. 2. Effect of seed storage method on composition rate of soybean sprouts sorted by their hypocotyl lengths. Seeds were
kept on storing indoor, at cold room, or indoor before transferred to cold room for 3 months. The sprouts were cultured
for 6 days. Bars having different letters were significantly different between storage methods of the same hypocotyl

length and storage period.
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Table 4. Effect of seed storage method on morphological characters of soybean sprouts.T

Lateral root formation Length Diameter
Parameters
Rate Number Hypocotyl Root Total Hypocotyl Hook

- % - no. sprout’  --e-eeeeee- LR 11t — mm sprout'1 ------------
Storage period (years; S)
1 24 0.5 8.6 5.2 13.8 2.19 1.61
2 0.0 0.0 7.4 4.1 11.5 2.14 1.44
LSD.05 0.7 0.1 0.2 0.4 0.5 ns 0.08
Storage method* ™)
Indoor 0.0 0.0 6.9 4.1 11.0 2.05 1.50
Cold room 2.8 0.6 9.0 5.5 14.5 231 1.60
Indoor — cold room 0.8 0.1 8.1 4.4 12.5 2.14 1.48
LSD.05 0.8 0.1 03 0.5 0.6 0.13 0.10
SxM ETS *% % ns * k& ns

Seeds were imbibed for 5 hours into 2 ppm BA solution, and then aerated for 3 hours before 6 day culture.
'Seeds were kept on storing indoor, at cold room, or stored indoor before transferred to cold room for 3 months.
ns, *, **Nonsignificant or significant at 0.05 and 0.01 probabilities, respectively.
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Effect of seed storage method on formation of lateral
roots (@), ®), hypocotyl length (©) and diameter (D).
Seeds were kept on storing indoor, at cold room, or
indoor before transferred to cold room for 3 months.
The sprouts were cultured for 6 days. Bars having
different letters within the same storage period were
significantly different at the level of LSD.0S5.
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Table 5. Effect of seed storage method on fresh and dry weights of soybean sprouts.’

Fresh weights Dry weights
Parameters

Cotyledon Hypocotyl Root Total Cotyledon Hypocotyl Root Total

-------------------- mg sprout'1 et L LR e e 111 4 sprout'1 —moemmemmmmmee oo
Storage period (years; S) . ’
1 290.3 365.8 46.7 702.9 700 - 163 24 88.7
2 253.6 281.0 447 579.3 64.6 14.1 2.0 80.7
LSD.0S 15.1 33.1 ns 30.0 3.1 1.8 ns 39
Storage method® M)
Indoor 2583 282.9 41.2 582.4 62.9 14.3 1.8 79.0
Cold room 284.2 366.0 532 703.5 71.9 16.6 29 914
Indoor — cold room 2733 3214 427 637.4 67.0 14.7 1.9 83.6
LSD.05 18.5 40.6 7.9 36.8 3.8 2.2 0.4 4.8
SxM ns ns ns ns ns ns ns ns

"Seeds were imbibed for 5 hours into 2 ppm BA solution, and then aerated for 3 hours before 6 day culture.
*Seeds were kept on storing indoor, at cold room, or stored indoor before transferred to cold room for 3 months.

ns: Nonsignificant between treatment levels or factors.
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