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Monitoring of Sorghum (Sorghum Vulgare) Seed Viability After
Long-Term Storage in the National Crop Genebank of China
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Abstract: [ Objective] The objective was to know seed viability of sorghum accessions stored in the National Crop Genebank of
China (NCGC) and provide scientific basis for making seed viability monitoring protocols of sorghum(Sorghum vulgare) seeds and
other crops stored in the NCGC. [ Method] Seed viabilities of 3 300 sorghum accessions stored in the NCGC for more than 10 years
were monitored. The influence of different initial germination percentages and the quality of seeds supplied by different units on
viability variation of stored seeds were analyzed. [Result] The results showed that after 10 years storage in the NCGC, more than
90% of the 3 300 monitored accessions of sorghum seeds maintained a germination percentage above 85%, the lowest initial viability
standard for sorghum seeds when put into a low-temperature genebank. The number of varieties having low germination percentages
increased while the number of varieties having high germination percentages decreased as a whole. The germination percentage of 33
accessions, accounting for 1.00% of the total, declined significantly from above 85% to below 75%. The decline of seed viability
between different suppliers and different years was significant. [Conclusion] Seeds having significant declining viability should be
considered as the focal point in the seed viability monitoring. Moreover, seed viability monitoring should be done individually, and
should not be monitored selectively. There was a large variation of viability among accessions even when supplied by the same unit
in the same year. In addition, seed vigor should be recorded at the time of testing, as initial seed germination percentage is a reference
for viability monitoring in future. If it is possible, a record should also be made of climate at the stages of seeds ripening and
harvesting, and even the whole growing season when regenerating seeds in the future.
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Table 1 Changes of accession number in different germination percentage levels

P % 2% Germination percentage (%)

Supplier <70 70-74  75-79 80-84 85-89 90-94 95-98 >99
A TE SLARFT SARIAP 0 0 0 3 0 2 -5 0
HIRAFHAREHT PARIGP 1 0 0 12 -4 0 -8 -1
WAL L ARELT TARIHP 2 3 9 34 71 -1 -115 -3
A RBHGAR SEVEMIF ST FCRIHAAS 5 5 32 64 83 -18 -170 -1
WAL A RHEBE AR T MRIHAAS 2 1 5 9 -9 -6 2 0
AR RNEE BAEIIT CRIJAAS 2 4 9 45 -15 -64 6 13
TLIRARIMNAELHT XARIIP 0 0 3 5 -5 26 -25 -4
LA RNEE B RIT SRILAAS 4 2 1 23 -8 -12 -8 -2
INARA LN R BT CRISAAS 1 0 3 12 13 -38 -26 35
BEVGE S BT BARISP 0 0 2 2 -3 2 -1 -2
o AR B A4 S B 2R U T CGRICAAS 0 1 2 5 3 -3 -13 5
&3 (%0 Total number of accessions 17 16 66 214 126 -112 -367 40

BBl A ARG S . R T

Abbreviation of the suppliers. The same as below

SARIAP: the Suxian Agricultural Research Institute of Anhui Province; PARIGP: the Pingliang Agricultural Research Institute of Gansu Province; TARIHP:
the Tangshan Agricultural Research Institute of Hebei Province; FCRIHAAS: the Food Crop Research Institute of Henan Academy of Agricultural Sciences;
MRIHAAS: the Modernization Research Institute of Hubei Academy of Agricultural Sciences; CRIJAAS: the Crop Research Institute of Jilin Academy of
Agricultural Sciences; XARIJP: the Xuzhou Agricultural Research Institute of Jiangsu Province; SRILAAS: the Sorghum Research Institute of Liaoning
Academy of Agricultural Sciences; CRISAAS: the Crop Research Institute of Shandong Academy of Agricultural Sciences; BARISP: the Baoji Agricultural
Research Institute of Shanxi Province; CGRICAAS: the Crop Germplasm Research Institute of Chinese Academy of Agricultural Sciences
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Table 2 Variation of average germination percentages of seeds from different suppliers

A P28 2 R (%) JEUESF YR 2 2(%) ZEAH (%)
Supplier Average monitored germination percentage Average initial germination percentage Difference
A TE AR SARIAP 92.57 93.33 -0.76
Hl & P ucR BT PARIGP 89.36 91.16 -1.80
WAL L ARFLT TARIHP 91.86 94.24 -2.38
AR GORIENT FCRIHAAS 91.71 94.31 -2.60
WAL RN FHERE AT MRIHAAS 82.04 90.16 8.12"
HHRE R EEBAEYT CRIJAAS 90.53 91.37 -0.84
TLIRABINAFELFT XARIIP 94.02 95.64 -1.62
LR 2B = BT SRILAAS 89.22 91.46 -2.24

W ARE R R BAEY T CRISAAS 94.20 94.39 -0.19
BEviA AR FHIT BARISP 89.27 93.33 -4.06"
hERV R EBEAEY) SR UEET CGRICAAS 9534 96.03 -0.69
&SF#4 Mean value of the total 92.05 93.78 -1.73

* BEIKT 2.5%. KIH
Significant at 2.5% level. The same as below

F3 BHMBREMFHOENAFETREBIZTFEENNHERRAFRKTELNSH
Table 3 Distribution of accession number of difference between the monitored germination percentage and the initial value
exceeding the allowed tolerance in different germination percentage levels

K2 F K- Germination percentage (%) ol (B ED I 2 [ERiE S

iR A )
Supplier <70 70-74 7579 80-84 85-89 90-94 9598 >99 Total nun_]ber of T(_)tal umber ?f Ratio
accessions monitored accessions (%)
s SLARBLIT SARIAP 0 0 0 0 1 3 5 2 11 46 23.91
HfFE AR EHIT PARIGP 0 0 1 0 4 4 14 1 24 90 26.67
Wl ILRE LR BHIT TARIHP 0 0 0 0 7 64 95 11 177 584 30.31
VAT R AR ML AR AE T 0 0 0 0 42 94 179 29 344 1011 34.03
FCRIHAAS
WAL AL R B AL 0 0 0 0 8 7 1 0 16 25 64.0
MRIHAAS
ERAN R E AV T CRUAAS - 0 0 0 0 19 39 27 0 85 465 18.28
YL NARELFT XARIIP 0 0 0 0 5 2 21 6 34 128 26.56
W RHE B s 2T SRILAAS - 0 0 0 0 9 15 12 3 39 168 23.21
R AR BEAED T CRISAAS 0 0 0 0 4 10 42 12 68 555 12.25
B vt 52 39 & BLBT BARISP 0 0 0 0 2 1 4 2 9 15 60.00
opE LR B R SRAT ST 0 0 0 0 2 7 19 5 33 213 15.49
CGRICAAS
Sl (B ED 0 0 1 0 103 246 419 71 840 3300 25.45

Total number of accessions

F4 TEFEHNEMTRFEHRFETK
Table 4 Variation of average germination percentages of seeds deposited into the genebank in different years

G WS- 18 2 JER V28 2 A ZE{H

Year Average monitored germination percentage (%) Average initial germination percentage (%) Difference (%)
1983 92 94 -2

1984 92 94 -2

1985 92 93 -1

1986 91 95 -4

1987 92 95 -3

1988 88 95 T

1989 94 94 0

1990 91 92 -1
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