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Safety Storage Life of Rice and Wheat Germplasm Resources
at Three Storage Conditions
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Abstract ; The safety storage life of seeds is the time taken for seed viability reduced from the original value to
the regeneration standard. The safety storage life of germplasm resources under low-temperature or ambient storage is
rarely studied. To address this question,the viability monitoring data of rice and wheat seeds stored at the National
long-term genebank , mid-term genebank , and ambient conditions were analyzed. Viability of 3500 rice accessions
and 3279 wheat accessions at the National long-term genebank and 801 accessions at Guangxi mid-term genebank
were monitored by germination test after being stored for 20 to 22 years or 17 to 19 years, respectively. The results
showed that over 99% rice seeds and 96% wheat seeds could be safely conserved for more than 20 years at the Na-
tional long-term genebank. At the mid-term genebank ,the safety storage life of rice was shorter than that of the Na-
tional long-term genebank ,but still over 17 years. The germination percentages of rice and wheat seeds stored under
ambient conditions at different climatic regions suggested that the viability of seeds kept at the low temperature re-
gion was higher than that at the warmer ones. The safety storage life of seeds with optimum moisture contents at low
temperature region was longer than 14 years. The length of the safety storage life was related to not only the storage
conditions but also the initial quality,the variety types of the seeds,etc.
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Table 1 Seed viability monitoring of rice and wheat seeds stored at long-term and mid-term genebank

= L o W ECE Accession number

Crop oge Storage years JAR ) R SREL Total MGP >75% MGP > IGP x85%
condition MIGP MMGP

INA Wheat K 20 ~22 97.9 95.0 3279 3234 3147

JKF Rice )L 20 ~22 97.5 96.0 3500 3491 3474

JKFE Rice LR 17 ~19 97.8 90.2 801 710 674

MGP >75% : R 25 T YXIARIE (75% K HF) BB MGP > 1GP x 85% + K 2 FE T HIXARIE (WA & 2E310 85% ) M1 4L
MIGP ; Mean initial germination percentage, MMGP ;: Mean monitored germination percentage, MGP >75% : No. of accessions with monitored germination

over the absolute value of the regeneration standard,G =75% ,MGP > IGP x85% :No. of accessions with monitored germination over the relative value of

the regeneration standard,G = IGP x85%
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Table 2 The monitoring results and safety storage life of rice seeds with various moisture content being stored at the six

places for 14 years

TRAFH A

7K (% ) Moisture content

Storage site 4.0 5.0 6.0 7.0 8.0 10. 6
SRV 100 . P - .
”%/J\ b i ‘ 100 100 £ 100 £ . 100 o 00 e
75 75 75 75 75 75 <
Harbin 50 50 50 50 50 50
25 {—*85%-13.54F 25 | —*85%-144F 25 | —*85%>144F 25 | —*85%- 144F 25 {—*85%=>144F 25 {—*85%-10.0%
o [ s o | = 1svmag o [ 7sveas o I 1514 o [ s o [T L0
== 100 100 . . - 100 v 100 . P 100 - 100 .
ﬂl T N Pt ae * | i = — — . . e
75 75 75 75 75 75 s
Xining 50 50 50 50 50
25 |—*85%>14%F 25 | —*85%> 144 25 {—*85%> 144 25 {—*85%> 144 25 {—*85%-11.8%F
— 750> 144 — 144 — 75%>144 — 75%-13.24F
o [ 751t o o 596> 1445 o | 15%=14% o [ s
£ 100
EJ = 7'(?? — 100 —— R R— 100 e 100 . 100 —*85%-3.74
75 S - 75 — — 75 La—— 75 = < 75 < 7 75%-4.34F
Urumchi 50 N 50 TN 50 50 \ 50 N 50 \
25 [ —*85%-5.9% . 25 | —*85%7.2F 25 {—*85%-5.34 25 {—*85%-6.04F 25 {—*85%-3.04 25 .
— 75%-7.24 — T5%-8.74F — 75%-5.74 — 75%7.94 — 75%-4.74
o 75%-7.24 o = 15%8.7% o I 757 o l=75%7.9% P el N o
= 100 100 1
st .. e . wo 1o L i
75 - 75 = 75 \ 75 = 75 75%-4.54F
Beijing 50 50 50 50
25 |—*85%-8.5%F 25 |—*85%-10.24 25 1 *85%-6.24F 25
o — 75%-11.94F — 75%-9.3
o 704 o I 75%11.9% o I 75%9.3% )
b E 100 100 100 100 100 100
= st I — : ) —*85%-2.54F
75 75 75 - 75 7 75 — 75%-2.84
Nanchang 50 : 50 ¢ 50 NG, 50 . . 50 . 50 S
25 | T*85%-3.84F 25 25 {—*85%-3.1F 25 7‘85‘!/&-6.0/7!' 25 |—*85%-3.84F N\ 25
— 75% — 75%-5.04 . — 75%-7.0% N — 75%-6.64
N 75%-4.84F o o [ 750 o i o L= 15660 o
= 100 p———— 100 esviani 100 £ 100 859391 100 —55%-3.64F 100 60 —sssv 1 74
7 75%-3.24F 7S 75 75 75%-4.24F 75 o 75%-4.24F 75 — 75%-1.94
Sanya 50 50 50 . 50 50 50
25 25 3 25 |85%-3.3% 25 25 25
. [ 75%4.6%  *
0 0
0 T 5D 7 8 2 0 PR T 0 4 s 12 R R T8 2
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Table 3 The monitoring results and safety storage life of wheat seeds with various moisture content being stored at the six

places for 14 years

PAF MR

& K&t (% ) Moisture content

Storage site 4.0 5.0 6.0 7.0 8.0 12.7
IRV 100
lJé/J\ = 100 Pe— 100 100 100 100 P —*85%-3.74
75 - 75 75 75 75 75 75%-4.0%F=
Harbin 50 50 50 50 50 50
25| 598 14 251 59 10.8% 251 —g59-10.94 25 251 —85- 10,84 =
— 75%8.14F — 75%-11.3% o L= 75%109% 0 — 75%-11.3% 0
ﬁ? 100 100 100 100 100 - 100
75 75 75 75 75 75 ~S—
Xlnlng 50 50 50 50 50 50
251 —*85%-9.04F 25 251 —*85%=14.04F 250 —*85%-14.04F 251 —*859>14.04F 251 —*85%-6.04F
o L— 75%9.0% 0 0 L= T5%>14.0% o L= 75%140% o L= 75%140% o L= 75%63%
RN N 100 100 100 100
15 - 100 -
7 7 : 75 75 e 75 o
Urumchi s0 50 \ © 50 \ 50
25 A 251 —*85%-6.14F 251 —*g5%-7.24F 251 —*85%-T.84F 251 —*85%-5.14F
o L= 7s%ak o L= 75%-66% — 75%- T4 o L= 75%-84% o L= 75%s7%
Jbn 100 100 100 100 100 100
Y - - —*85%-1 64F
75 7 Mo 75 M s 75 7 — 75%-1.84
Beijing 50 50 \ 50 \ 50 50 50
25| —*85%6.54F 251 —*85%6.74F 251 —*85%-T.44E 251 —#g59-8.14 251 —*85%-9.1% =
739065k 730,730 — 750 7504 94 7504 804
0 75%-6.54F 0 75%-1.34 0 75%-T 45 o 75%-8.74F 0 75%-8.24F 0
=}
100 100 100 100 100 100
=] < —*85%- 0%
75 S - 75 o 75 [N 75 75 - 75 — 75%-1.14F
Nanchang 50 50 50 50 50 \ 50
25 1 ugsv5 74 25 1—*85%-4.04F" 25 1 xg595-4.44 25 1-*85%-6.84F 251 —*85%-5.94F 25
0 05 T4E o = 75%4 44 o |=25%-44 o E75%1 35 — 75%-6.54F 0
. 100 100 100 — 100 100
j—y ﬂz —*85%-3. 14 —*85%-4.04F 2 —*85%-4.24F —*85%-4.74F —*85%-4.04
i 75 — 75%-3.14 75 Z 75 @~ 75%-4.24F 75 — 75%-4.9%F 75 — T5%-4.15F
50 50 50 50 50
Sanya
25 25 25 25 25
0 0 0 0 0
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Table 4 The storage life of seeds with various initial viabilities
e e WG K 7% A 2E AR MGP WEi % Accession number
Storage EHIE (%) bRk S R S AL
Crop o (% )1GP MGP<75%  MGP <IGP x85%
condition Mean SD cv Total

N KM 100 98.5 2.9 3.0 1136 1 5

Wheat 99 97.2 2.8 2.9 801 0 1
98 94.9 4.2 4.4 371 0 6
97 93.4 4.2 4.5 229 0 5
96 91.2 5.7 6.3 173 2 13
95 88.8 6.3 7.1 146 6 18
94 88.8 6.0 6.8 124 2 12
93 89.3 5.2 5.8 104 4 8
92 85.6 6.7 7.9 79 4 8
91 83.7 5.9 7.1 73 6 10
90 83.0 7.2 8.7 43 3 10

K K 100 99 1.8 1.8 452 0 0

Rice 99 98 2.0 2.1 1025 0 0
98 97 3.0 3.1 735 0 2
97 95 3.6 3.8 441 1 1
96 94 4.0 4.3 272 0 2
95 93 4.9 5.3 175 1 5
94 90 5.7 6.3 132 2 7
93 91 4.6 5.0 100 1 2
92 90 5.8 6.4 74 1 1
91 87 6.6 7.6 56 1 3
90 88 7.2 8.2 38 2 3

K i 100 97.2 8.0 8.3 201 5 6

Rice 99 93.7 14.5 15.5 203 14 22
98 91.3 16.8 18.4 149 14 24
97 84.6 20.9 24.7 86 16 23
96 87.8 19.7 22.5 40 5 6
95 74.6 29.6 39.7 39 11 16
94 89.8 11.2 12.5 19 3 3
93 73.5 24.2 32.9 19 8 10
92 81.1 23.6 29.1 20 3 5
91 66.8 33.3 49.8 6 3 3
90 66.8 32.9 49.1 19 9 9

MGP <75% : J 2 AR THAXIARUE (5% K25 3) W% MGP < 1GP x 85% - A 2 FRAK T HAXTARE (W46 4 27 214 85% ) WIR 40 T IR

IGP : Initial germination, MGP ; Monitored germination percentage , MGP <75% :No. of accessions with monitored germination lower than the absolute value

of the regeneration standard,G =75% ,MGP < IGP x85% :No. of accessions with monitored germination lower than the relative value of the regeneration

standard,, G = IGP x 85% ,the same as below
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A BEFH W R[] R 2R AE B AR 2E 5 . DA
PECRAFII /N R (3 5) |, B Wi 3279 £ F
F-HI ) ARFHBEAE D) BT 45 12 G B R IT 2 K
WIEORAE , & BB A DR A D 1 W I B0 11 ~ 1092
(A% B WIG & 2E R R 92.5% ~99.7% , 4
A7 20 ~ 22 AE 5 -3 Wi & 2E 2% 84. 2% ~98.3% .,
e AR BEEY) e BEPE AR BB AT T T e 4R
BHBE/INZZ BT BT 5 AR e ot ¢ % AR AR R e A 22
FIT H AR AR BERRAE T AR e AR BB S % 7
PN A (81 S8 W D K 28 30 5 ) U A 3 R (A AE
3% VAN . NS RFHSEAEY T AL T RFHEVEY T

AT B AP BEAED I 3 A~ B AL Fh (17 5 W & 25
BREAKT 5% LA b5 Gt 45 5 Wi & 28 R AL 3
HTRRAE R 8L, 3X 3 A B B FF 38 B B B bR 1)
Ll e s o AT Lok AN [ e 7 o ) 2 2 AR AT
AFFTE2E 5, I DRI AT RE S A2 1 b1 T A B A 55 2%
X FP 7 46 B & AR T AN RS
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b, HISRIN AR 53 Z BRI, JC BT SR A i A,
AW 2 J ZF I B AR AR T, SR K S
FhF I E R RAFIAAE 17 4F LA L HURIRE AT R A



et
pu

690 oW

f&

%

A

L
S

b/ i 15 %

T W 2 A B R [ 7. 3% F1 7. 6% |, KA 3 B 5T
VERRPTHU IR S0 TR ROk AR A Al
PR ZER T, FREER 17.7% F116.7% ,

RS5 ARBMLENEMFERPENRERFHLE

JZFAAET HOPTRR R 13 505 R 19 20% DL,
R 2 RAF I S T B0 | TP IEAS <5 i,
EEEREH R BIR Y A AT AR 25 57

Table 5 The storage life of wheat seeds from different multipliers stored at long-term genebank

PRAFINT] WU A 2F

W % 2R MGP WM Accession number

%ﬂiﬁmm OB (%) (%) bRl ERRE BB MGP MGP <IGP x
Storage years TGP Mean SD cv Total <75%  85%
a1 4s Al B 2= BV E YT T 20 ~21 98.8 97.5 2.7 2.8 279 0 0
B v 8 Al B4 B B A E BT i 21 95.8 93.3 3.4 3.6 12 0 0
TR A AL B B /N AT 5 i 21 96.6 94.2 3.9 4.1 49 0 0
B RA MR B it b B P Y 20 ~21 99.7 98.3 4.2 4.3 350 1 1
e A AR B 25 B e 22 B9 i 21 97.0 94.0 4.1 4.4 11 0 0
HR A L B2 R B E AT T 20 ~21 98.2 96.3 4.4 4.5 224 0 2
RIRTTA LR E B AR AT = 21 94.9 92.2 4.7 5.1 162 1 3
TLIE AL B B AT i 20 ~22 97.3 94.0 5.0 5.3 1092 4 11
A A A ARBOL AR B E Y & Fh 5 R T i 20 ~21 95.8 89.9 6.2 6.9 22 0 2
1T R AR BE AR A 5T i 21 93.5 84.2 5.9 7.0 22 2 6
op [ OV B BRI R 24 5T T 20 ~21 98.5 95.2 7.2 7.6 1037 18 67
T BB BEAE M 5T T 20 ~21 9.5 84.9 8.3 9.7 19 2 4
F6 KBARRMABMREAREFEETRNEMNLERILE
Table 6 The viability monitoring results of different types of rice varieties
o A () @%§%$ _ . %M?§$M0>ma ] VA‘%WﬁiAm%mnmmm
Variety type Storage years 1GP *ﬁ?\&i@ ) Hw {%g'?“% 1’25"5& 'E'Tfj:j& MGP <75% MGP <IGP x85%
B g dn 18 97.9 97.7 3.3 3.4 58 0 0
TP A 17 99.0 98.8 1.8 1.8 133 0 0
i 18 98.6 98.8 3.0 3.1 180 1 1
FLRE A 17 98.4 90.8 26.3 29.0 14 1 1
B AE 17 98.4 91.1 11.1 12.2 127 11 23
N 19 96.5 78.8 27.1 34.3 226 57 74
B LA 17 96.3 79.6 18.4 23.1 63 21 28
3 it P, RIS ERAE 7 T B Fh &8 2 R A A A 22

Tl ot 22 2 DR A7 B B B A& 5 Fh R A7 A AN [
Ja # — B HE BT R A7 2 R R BN R 50% 1§
T AT A i 1 TR I TE] T A A R YRR AT
G, SRR ZE RN T A B SRAAE X, RIxT
TR TAEE M5, Bl BT 2 A7 W Ak &l
INEE L MR ol T 15t 12 5 5 PR AR Ay A B R
FFREEHEENEZ —, FAO/IPGRIV W FpF & 2F
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