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Optimal Moisture Content and Longevity of Soybean Seeds Stored at Different
Climatic Zones under Ambient Condition

ZHOU Jing, XIN Xia, YIN Guang-kun,CHEN Xiao-ling,ZHANG Jin-mei, LU Xin-xiong
(National Genebank of China/Institute of Crop Sciences, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: To investigate the relationship between the optimal moisture content and longevity of soybean seeds,seeds with dif-
ferent moisture content were stored for 15 years at 6 climatic zones,including Xining, Harbin, Beijing, Urumqi, Sanya and Nan-
chang. Seed viability and vigor were monitored yearly,and then seed longevity was calculated. The results showed that seed dr-
ying to 3.5% moisture content did not bring significant effect on seed viability and vigor. However, further drying,i. e. moisture
content equal to or lower than 3.0% did reduce seed viability and vigor. The optimal moisture contents for seed storage under
ambient storage were 5.0% -6. 0% ,which was widely adaptable to the six climatic zones. The optimal moisture content was sig-
nificantly correlated with the mean annual temperature and accumulated temperature ( =0°C ). The higher the mean annual
temperature and accumulated temperature( =0°C ) ,the narrower the optimal moisture content range, vice versa. The safe stor-
age life( time taken for seed viability drop to 85% of the initial viability) of seed with optimal moisture content being stored at
Xining and Harbin were 11 and 9 years, respectively, and the lifespan( Py, ,time taken for seed viability drop to 50% of the ini-
tial viability ) was even longer than 12 years. Therefore ,the longevity of soybean seeds under ambient storage could be signifi-
cantly prolonged,even longer than mid-term storage, by drying the seeds to the optimal moisture contents and packaging the
seeds with aluminum foil bags.

Key words: Soybean;Seed; Ambient storage ; Optimal moisture content;Seed longevity ; Germplasm conservation
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Table | Annual mean temperatures and =0°C

accumulated temperatures at 6 climatic zones

i ARSI R =0CAHRIR
- Annual mean =0°C accumulated
Location

temperature/ C temperature/ C
757 Xining 6.0 2745.9
M /R 1% Harbin 5.3 3202.5
B4 AK5% Urumgi 7.8 3540.2
Jt A Beijing 13.2 4118.1
—\V. Sanya 26.2 8074.3
® & Nanchang 18.5 6410.2

B IR T i E o4 4 N www. tongjinianjian. com,

Date from www. tongjinianjian. com.
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Fig.1 Germination rate and vigor of soybean seeds treated with

humidification and non-humidification
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3.5%~8.2% F14.0%~ 7. 5% [ Fh T~ Ho 2 15 89 % A
T T 10 A i LAl K R B )RR R 1R U A
G 10 45 BRI DA b 7K 23 B o] 0 S0 A 74
DX PR B 75 K B 5 7 R 5 2 YR 3 L K
VL 4. 0%~ 6. 0% , bt 5= iR A 20°C 5 7 4 14

IR A B K A N 4. 5%~ 6. 0% ,
WA B AR T HA S KB/ T, B39 7 F U
Lo TE=WAIRE B WA IR X, A AT
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Table 2 Soybean seeds longevity at different climatic zones under ambient and 20°C storage ( year)

KEFFLIEHFAT Psy of soybean seeds

ok

Moisture [y WA IR I LE AT A fH I 20°C =W mME

content/ % Xining Harbin Urumqi Beijing 20°C Sanya Nanchang
8.2 11 10 3 4 4 0 2
7.5 13 12 6 6 6 1 3
7.0 14 12 6 6 7 1 4
6.5 >15 12 6 6 7 2 4
6.0 >15 13 8 7 8 3 5
5.5 >15 >15 10 8 8 6 6
5.0 >15 13 9 7 8 4 5
4.5 14 13 7 7 8 2 6
4.0 11 12 7 6 7 2 4
3.5 12 10 6 4 6 1 3
3.0 9 6 2 4 4 0 1
2.5 5 5 2 0 3 0 0
2.0 0 0 1 0 0 0 0

2.2.2 #aRLRFTHAFERES £33 RY, WX FFEIEF T, KRG Aa e 12

T HL S KR B N, R A AP T IR S
ARFF ALET H BRI 6 AU XY & A R AF AR BR
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VU7, T I R X Y Sy = AEVE T A R A

AELRLE IR B PR RCR (10 4R ) o 5 H AL
EKERFHEL, &K E N 5. 5% B R FLEFTA
DX 5 A I 5 5 A R 2 e 1K, HLZE 2R AR BRI AR
PO § i
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Table 3 P, , and P, of soybean seeds with the optimal moisture content( year)

EH KT 2 2 AFAE IR (P, ) T F S KRN T I W A (Pso )

5 Pg, o of soybean seeds with Py, of soybean seeds with
Location the optimal moisture content the optimal moisture content
5.0% 5.5% 6.0% 5.0% 5.5% 6.0%

— I Sanya 0 1 1 2 6 3
B Nanchang 3 3 2 5 6 5
JLAT Beijing 6 6 5 7 8 7
757 Xining 8 11 11 15 21 19
58 K5% Urumgi 4 6 9 10 8
4 /R ¥E Harbin 9 8 9 12 15 13

2.3 MFEESKESPEMEEFHSIEN
=0 CRIBEHXF

RS H bR 8 LI A ], e 32 2k
AR ST 6 S X 45 55 K F e
JBk 3 AR Z N, I 0 22 S AN WL, M LK B HGE RS K
LSS 4 AETTIR , 2 IX & 5 /K B [l 13 )
HH ] 8 2 5 o B T B ) A o Vi b DX 5
Fh ¥ 280G RPET, W =1 X B3 7K -
KB F AL 6 4F . DI, 70 ) e £ 45 b IX Y K
LRI 4,5,6 AR H S K RT3 4) 24T
ST, ARG R 738 B K S RO X AR 1 S
ML =0C R ZR o i 5 Al It X Y
AFRE L =0 °C AR R 7, A1 Sk i L RR
AR, 5 3 R OG . A = Al st o ], =

AEREARBURY S AR 2 5 A, =W 4,5,
6 AR 0 B K i B BR 4R 6. 0% 5. 5% |
5.5% , At 5B 38 B & K B E R 25 4 8. 2% |
7.5% 7.5% . Wb X f 43R . = 0°CAE LR
5MPEESKE FTRNEREEML, DEE
FG IR N B, i B L I JIK T2 118 4 24 TR AN AR TR 43 )
3 18.5C 1 6 410.2°C 5. 6°C F1 3 202.5°C , 7 £, It~
M 4,5,6 EMIEH KR TR R 3.5% .
4.0% \5.5% , i W JR U5 A3 B 7% K 4 F BR 4331 A
2.5% 2.5% 3.0% , W X (RAE4 SR =0C
AR SR FIE A A KR T B A 22 3 A
Koo LRI HTEE SEUL I, EE TR IR IR M X AR
YRR =0°C AR B R , B 80E B &K
Rl 5 2, DA

R4 XEMFEESBREEHEESKE

Table 4 Optimal moisture contents of soybean seeds stored at different locations( % )

b R AERR Seed storage years

Location 4 5 6

=V Sanya 5.5~6.0 5.5 5.5

™ B Nanchang 3.5~7.0 4.0~6.0 5.5
Jb AL Beijing 3.0~8.2 4.0~7.5 4.0~7.5
755 Xining 2.5~8.2 2.0~8.2 3.0~8.2
A5%F Urumgi 3.5~17.5 3.5~7.5 3.5~17.5
4 /R 75 Harbin 2.5~8.2 2.5~8.2 3.0~8.2

x5 KREMFEERKESNEMSENKEM=0CHBHEXE
Table 5 Correlation between the optimal moisture content and mean annual
temperature ,annual accumulated temperature( =0°C)
AR

Mean annual temperature

AEHR

Annual accumulated temperature

Ak

Optimal moisture

T AT FiR

Seed storage

years content

AAREREL v P LEESES V8 P
4 BR Upper limit -0.890" 0.017 -0.934"" 0.006
TR Lower limit 0.891" 0.017 0.896 " 0.016
%2 Range -0.901" 0.014 -0.923 " 0.009
5 -BR Upper limit -0.964 " 0.002 -0.983 " 0.0004
TR Lower limit 0.929 ** 0.007 0.901 " 0.014
e 2% Range -0.972*" 0.001 -0.966 ** 0.002
6 FR Upper limit -0.932"" 0.007 -0.960 ** 0.002
TBR Lower limit 0.952 " 0.003 0.959 ** 0.002
;% Range -0.944 " 0.005 -0.962 " 0.002

0.5 <r<0.8, N RHIEMK;0.8 <r<1, HHEIEMRE,

0.5 <r=<0.8,is a significant positive correlation;0.8 < r<1,is high-positive correlation.
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Fig.2 Germination rate and vigor index of soybean seeds packaging

in aluminum foil bags and paper bags
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