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ABSTRACT The purpose of this study was to know the
seed longevity of rice (Oryza sativa L.) germplasm for
effective viability monitoring. The longevity was determined
via germination tests of 3,066 accessions of rice germplasm
from the National Agrobiodiversity Center, Rural Development
Administration, Korea. The rice germplasm accessions have
been conserved at a mid-term storage (4C, 30% RH) in
plastic bottle containing dehydrated (blue) silica-gel and long-
term storage (-18°C, 35% RH) in hermetically sealed metal
can on either sides for 25~26.5 years. The final germination
percentages of 3,066 rice germplasm accessions of 6.5+1.0%
seed moisture content with 94% initial germination stored
at 4C for 26.5 years declined to 47% while at -18°C for
25 years maintained high germinability as 93%. Germination
time courses, which represent the average performance of
rice ecotypes stored at 4C and 30% RH, were fitted regression
equation, to calculate the time at which germination cha-
racteristically declined to 50% (Pso). These Psp values of
Indica, Japonica, Javanica and Tongil type in rice were
39.9, 229, 254 and 31.8 years, respectively. The rice
germplasm stored at 4°C could be clustered in 4 groups
using quartile of final germination after 26.5 years storage.
The seed longevity (Psg) of each group was estimated by
regression equation of changed germination percentages according
to storage periods. The Psy values of group I, group II,
group Il and group IV were 21.1, 23.6, 30.0 and 75.7 years.

Keywords : seed longevity, viability monitoring, genebank,
germplasm, rice
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FAO (1998)° w2W A AAHeR 1970t L7tA]
oF 547 40] FAR2A ol 108H S HESE 2] 1996
o= 6157040 1,3209H& HEFFO 24 20 Apolof F
A2 11H7E F71eklaL, HEAeE T 1324
7} Z718giTh 2008 W ol = 650740 EA}-2-3) o) 4] 1,400
el g BESHL Qltk ol fAHAYe] %7k A}
AFQ1E olA)Etal 7F R7PE R Thofeh GARAE £ HE

-

TAY] S AEF FAF Afolof ofsf Ht o]
A, 22 Folte FFER ISR vay, &
& FFolE Ay 9 AF & A AW7A AT @
7o ueg} A o] T2 31(Ellis ef al., 1992; Rao & Jackson,
1996), 3t AA ol S3her kel A Exbol whet A
Aejo] 0E 4 olth. 137 tRe] FALA N BE B
2A9E oz 94 #7189 FuUHYS A
L AL WET} AR ofel BE FAje] 4R} Hot
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Ak Aol tho.x gick. o] 3t
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AaLe] HEska

fin

Aatef 18T el A%
717ke] w2 2o Woks AT FAEE dobrl,

A FE AFHZ st T4 By ZEAR
A8 FARAAY SERUHPS AT £ YES 5]

TA A 2= 1980 =~
AREROA Aot} SeHE  §HAUOE 520 9
A3k SENTH %ahw&% SRS 18T

AAE ol A ghou, 4
23)(10 g)o] Eojglt=
4C ARae] BE
6.5+1.0%% th(Table 1).

19804 o] % AA7IA ¥ fA 0] AgRAL A 7

dlol A vhHoleh AEd AATALS Awuy 198049
HE 1988W 72| -10°C, AHEE 30%9] ARFTek -1C,
AEE 30%2] A7 &9 =93, 1989 EE 2006
7R (187, AR A0 Aot 4T, ATiEE
35%2] A4T7} 29 E3100], 2007AHE A7 -18C,
AUSE 35%0] AT} 4T, ASE 30%0] AR}
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Table 1. Ecotype of 3,066 rice germplasm accessions tested
in this study.

Ecotype  No. of accessions Initial germination (%)

Indica 1,060 95+4.3"
Japonica 1,826 94+4.3
Javanica 101 94+4.2

Tongil 51 96+3.8
Unknown 28 9243.9

Total 3,066 94+4.3

"mean + standard deviation.

29It} WolIALS AAIaHIT]. WolZIALE ISTA (1999)
9] ‘International Rules for Seed Testing’ o] w2} between
paper (BP) WAoo g 50YH 4ytE oz 25C 32204
AAIBHATE A4 & SAA ol 2 ZAME, 14U9A o 2T
ZARE AASEY 2F APA] AAA o m dhobE Q49
WSS Hokg= A4kl

W AR Y FAFE(Pso) Hokao] 50%TEl =
o=t del= 7Iter Aokqleh ¥ A 44
o AARL Zzdole, HE 16 & wol&at 26.59 &
ol-g Z+7+o] HHZE S 2 Microsoft Excel 2010 & 73
(Microsoft, 2010)2 o]-g-3}o] T 25 T8]3 A Ao u}
2 SIS ol gataT BT AA Ao HAFUole
Ao 2 Microsoft Excel 2010 ZZ2 134 FA&<=2l A}
Slr(quartile) & 018510l F4 Aol T 47 B

2 PRI o5 B FASUE AU 54

B KUY FASYS Totuy] 9ol $EATH 3
YU SYFAAUME ] 4T A9t -18C A
A3 BEFoiglt ¥ §HAY 3,066%HE Wolr At 5t

M3 ZZ0| GE B SEXI SX4Y
18T AYI)] REY ] AU Wold A 8
F 25Wo] ZaEgiiu] Bibobgo] 93%2 A% 279
wob& 94%8} Zfol7k glglont, 4C Aol 26,59
HEE o SAAU FRWES 47%E 27 o
50% Fo 2 o] A5IE Ith(Table 2).
SURAAAAE ] TRl 259 o)A HEH ¥ §
AALe] FARL B AYA FALTS AL 2

o 4C AFL BRERLE Hat FH(Pso)o] 259 Wzt

(o3

it

Table 2. Changes in germination of seeds of 3,066 rice
germplasm accessions stored at 4C, 30% RH for
26.5 years and -18°C, 35% RH for 25 years in the
National Agrobiodiversity Center, RDA.

After storage at
4°C for 26.5 years -18C for 25 years
47+36.1 93+9.3

Before

94+4.3"

"mean + standard deviation.



218 OHEIX|(KOREAN J. CROP SCI.), 59(3), 2014

ST 18T AHT BEALE 25d0] AT}
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9g GABhAT FASRTT] 1% AT Tt 5
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2t $Ae) 2ol = 7} Erh= Harrington (1973)°] A
okt F 71A] FAAG LS H85HH, -18C AA Lo B
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Table 29} Fig. 104 HH 4C & aie) 26.5E7F A&
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2500
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Fig. 1. Frequency distribution of germination of rice germplasm
stored at 4C, 30% RH and -18°C, 35% RH in the
National Agrobiodiversity Center, RDA. Total number
of tested rice germplasm accessions was 3,066.

3612 g8 %o WS Holzth 1A o] e
9l T, AEUFE, AuhzkE 9@ elAbEa d
Urkge] melEel £UF zko] B Aste] RS ulws)
ArhFig. 2).

B SEKIRlo] AMENEY SXE

19804 490 ABAHA FARY F4 LA Aufst

S8 8 SR 30069 AEEoR PR
QUe)7H 1,060, AEU7H 1,826, Auhiizkal 10174,
BUY 1Y FEY Pl ¢ Aeo] 2870l ek o]
5 U] BE gA| WolzAt B BFWOLRE Q)
t7kE Aol 95%gom, AU, Atk 2 B
A% LS| FLohE-L 22t 94%, 94%, 6%
o2 el

o5 AL 4T AT 26541k BE 5 Lol AL
AARE L Q7R A4S BREelgL 3% Hx
wobgel ]3| 12% eI A7} oo v, AEL 7
AU HEWIRE 26%2 BA A ek
oleh. APUZRY @ B U W AUE] 2659 ME T
FUOLEL 242} 45%, T1%E A 3kH 9T (Fig. 2).

4C A BEE W AU BEUE FAAY
e sk Ahdo] 7bg Fhow, FAW, Arh7y
o= Aol ek om, ALY AUS] FAA
Apelo] AASHA oFe & 4 ek
B AT Aukt mo geye] et FA45Y 4o
1Mo thzn Qzhg Bk AEUAGe] Hs) F3
7 EA5E EAL 7, Az HE Ey
ol w3 thA|= FA44o] Acks HI(Chang, 1991;
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Fig. 2. Variation of seed viability of rice germplasm stored at
4°C, 30% RH in the National Agrobiodiversity Center,
RDA for 26.5 years. The accessions were harvested at
Suwon in 1980. (Indica type; 1,060 acc., Japonica
type; 1,826 acc., Javanica type; 101 acc., Tongil type;
51 acc.). Vertical bars represent standard deviations of
the means.



FA2Y BE H ST

Ellis et al., 1992; Rao & Jackson, 1996)¢} 72
ola} 2= ¢lolt}.
Lee et al. (2006 EAF o] FXmo] A7}
e R
A7k el FA

A

4C Agae] nE F9l ¥ fAARe) YR
e ARl ATsb, AU, Auhzkd 9
@0 BE7|ghe] T Besks Fig 33 2tk BE 5
1697} 26.500] ATt A Hel 4] ol 80% o]t A/
B A5 gL Avny Atz ve] 49 nE 3
16¥lo] ket Aol AR 9.2% (n-97), 26.54o] 77t
3 AL 27.3% (n=289)9] Ao =ik ALz
W v AUSS AF T 16do] AT AHel 249%
(n=452), 26.5d0] ATFsF A= 95.7% (n=1,746)2] 2}
2lo] Mrolg 80% olshi WojArt.

Ao AEUZtEoR de A R A% F 16

100 r

Indica (n=1,060)
- 80 L
i:' 50 O storage at 4°C for 26.5 years
g i O storage at 4°C for 16 years
E a0 W initial
& 30 |
0
100
—~ g | Japonica(n=1,826)
£
g 60 r
b
g 40
2
Y 20 F
0 I n.n .o o mm,
100
Javanica (n=101)
- g0 |
£
g 60 |
b
g 40
E 20
e noon 1 m e B
100
Tongil (n=51,
s | gil (n=51)
&
E 60
£
g 40 |
2
a
0+ |_|
o Lo L | | | | S .|_'_| L

=10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100

Range of germination (%)

Fig. 3. Proportion distribution of germination percent of rice
germplasm accessions stored at 4°C, 30% RH for 16
and 26.5 years in the National Agrobiodiversity Center,
RDA.
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o] Axst AFoA 20% (n=20), 26.5d0] A3t A]H
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Fig. 4. Changes of seed germination percentage for different
ecotypes of rice germplasm stored at 4C, 30% RH
Vertical bars represent standard deviations of the means.
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Table 3. Percentage of mean germination and estimating seed longevity (Psp) of rice germplasm stored at 4°C, 30% RH by

multiple regression analysis.

Storage period (years) Pso ) )

Ecotype — Regression equation

Initial 16 26.5 (years)

Indica 95" 95 83 39.9 y = -0.0495x’+0.8782x+93.778
Japonica 94° 88" 26° 229 y = -0.231x+3.5316x+90.774
Javanica 94° 92 45° 25.4 y = -0.1783x*+2.8554x+91.615
Tongil 96" 93° 71° 31.8 y = -0.0827x*+1.2405x+94.528

In a column, means followed by a same letter are not significantly different at 5% level by Duncan's Multiple Range Test.

ASsHAAY, e FTEe] Aol Zpol7} qlow, 17t
@ B7F AUy wEY Ao fpsitte ARE ¢
Ade=dl, 2 et o] AR 4T HAFaie] 265U B2
o] & W2 AUS Ao R 24 ArE Y
B FATEE e AL ASolth & ARe AR
oAl ALY HAANHE St AR ST >
Ao 7| E

H AP BE 2659 $9] Yol AHEY e
FEUolA = Ao 2|7t 0~100% Ato]l= =LA
UERdTE o] ggh Q1S T2 TY e FFT WA= A
Hiehd, A7) B S 9 A ARTEA] AR 2o wt
2} Fxp2=wo] thE7|(Ellis & Roberts, 1981; Ellis ef al.,
1992; Rao & Jackson, 1996) wj&el Ao &2 AlR ¥} £2}
O Hh Fofl W= 24 AEY A F N, K, Caft 22
OFE 9] K.Z(Harrington, 1960), & FZ(Haferkamp et al.,
1953), 2% o|A(Justice & Bass, 1978)52 £x}9] 1S
AT stk 044 FAksk o EE oAl A
How 4o A HSEAL & BRI E4 277}
B ooz 2 o] ula) A%-eo] oFs}eii(Wien &
Kueneman, 1981; Minor & Paschal, 1982) 3}5i+=t4|, & A
Ao Am= 1980 of] Ajul, &gt Aoz o) 7|4x
Aol TdIEE 7)ol §43] spitste] Ft]o] o|d
of Hlgte] 2CHF7} W WajdAS Ueh ot sich
A AAZREH 4, 2YE Ads F T F5Y 4%
A 2 &=, A A 2 A YEEt

¥ r
flo o

A9l A9 w AR HE EASE £ nlxe
o] WSS Ao ArFch

FA9 BE QAN ol 7h 20| Aol
2 7B 4T AT 26597 BEE AU HE
HA AAE PO AHEISE ol fste] £49)
AEE A7)0 BEZOE UgltTable 4).

~

Table 4. Groups of rice germplasm stored at 4C, 30% RH
using quartile of final germination after 26.5 years
storage of seed. The values of each quartile were
12%(1st quartile), 42%(2nd quartile) and 86%(3rd

quartile).
Group R.zmg.e of No. .Of Germination
germination (%)  accessions (%)
I 0~12 834 5+4.1"
il 13~42 722 27+8.8
il 43~86 756 65+13.4
v 87~100 754 96+3.8

"mean + standard deviation.

26597k HEE 3,066 9] W 219 HF oS
Microsoft Excel®] QUARTILE 34& o]&35}o] A4
£ PRkl ARE e SRE 2 ) YARE o A2
0] 25%0] sFE = FkQl Al 1ARES15=(1st quartile) 9] g2
12900, z}79] 220}kl A 2ARE9]4(2nd quartile, Median)
O] k2 42, A= 9 75%° aFE= 7l Al 3ARES=(3rd
quartile)®] FE2 860]3ith. o5 AHE9Re} FFHoR& Y
Aozt Adgkel Aol o 479 EREoR iy
o ofuf [ & HEulolge] Haghat 1A4E91%:2] Aol
21 0~12%0] el Aplom ofZojHrt.

I o] 4obe B SAAYL 834HOR HaE wolgol
s o Wokth @S AA| 25uols A= % 1342%
of digsh= Wokrgs 7Hl AYoE o]FojFrh
Sohis AQe THOR B obke 2%k M2
F|FHoleo] 43~86%0l| siFshe AHHCR 7567 0] 7]
of Saheov], W Wobke 65%eln, EEAATL 134
2 449 5t F 7HY Fith Va2 3EHokgo] 87~100%
of s Foti= AR 7547 0] 7)o &aplom, Fat F
oh&-2 96% ATt

Ho) BRE F 12w Vo] sjgshs 499 wobg
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Table 5). FAH(Pso)> Wobgo] 50%72] #5t=|=]
Al 717k0 2 Fig. 504 =&H 3| WA A 9] ygko] 50
o] ¥l xZfo g2 L3t
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Fig. 5. Changes of seed germination percent of rice germplasm
stored at 4C, 30% RH according to groups divided
quartile of final germination. Groups I ~IV are shown
in Table 4. Vertical bars represent standard deviations
of the means.
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Table 5. Percent of mean germination and estimating seed longevity (Pso) of rice germplasm stored at 4C, 30% RH by multiple

regression analysis.

R Storage period (years) Pso ) )
Group — Regression equation
Initial 16 26.5 (years)
I 93 80° 5¢ 21.1 y = -0.2375x*+2.9718x+93.020
i 94° 92° 27° 23.6 y = -0.2247x*+3.4204x+94.272
I 95° 96° 65" 30.0 y = -0.1099x°+1.7993x+94.885
v 95° 98" 96" 75.7 y = -0.0124x*+0.3421x+95.188

'Groups T ~IV are shown in Table 4.

*In a column, means followed by a same letter are not significantly different at 5% level by Duncan's Multiple Range Test.
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