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Monitoring Seed Viability of Different Allium Vegetables in the
National Medium-term Genebank of Vegetable Germplasm Resources

WU Ya-hong, WANG Hai-ping, LI Xi-xiang, SONG Jiang-ping, ZHAO Qing,
ZHANG Xiao-hui, YANG Wen-long
( Institute of Vegetables and Flowers , Chinese Academy of Agricultural Sciences/ Key Laboratory of Horticultural Crop Biology and
Germplasm Creation in the Ministry of Agriculture , Beijing 100081 )

Abstract: Allium L. is an important perennial herbs, which is one of the largest genera in monocotyledoneae
Liliaceae, and wider distributed all over the world. Vegetables of the genus A//lium L. with high diversity are very
important in the vegetable production. The viability of the short-lived seed of A/lium is easily reduced or even lost
during storage. A total of 610 accessions of 6 species of allium vegetables in the National Medium-term Genebank
of Vegetable Germplasm Resources, including 267 accessions of 4. tuberosum Rottler ex Spreng., 226 accessions
of A. fistulosum L., 40 accessions of A. fistulosum L. var. caespitosum Makino., 67 accessions of 4. cepa L., 8
accessions of 4. porrum L., and 2 accessions of 4. ampeloprasum L. were evaluated for seed germination. The
results indicated that the seed viability of the 6 species of allium vegetable resources declined significantly after
21-30 years storage, with A. fistulosum L. var. caespitosum Makino. and A. cepa L. the most seriously; only 77
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accessions of all the evaluated germplasm met the storage standard, which accounted for 12.62%, 198 accessions
of all the evaluated germplasm completely lost vitality, which accounted for 1/3, and 87.38% of the seeds need to be
regenerated; that the initial germination percentage of the seeds put in storage heavily affected the viability of the seeds
during storage: The lower the initial germination rate, the faster the monitoring germination rate decreases; there are
generally significant differences between the germination rate of Allium L. germplasm in different seed multipliers, and
the different breeding environments significantly affect the preservation life of seeds; and that the different genotypes of
the same species of allium vegetables also showed difference in longevity. Although low temperature storage could

prolong the seed longevity and maintain the seed vigor to a certain extent. Moreover, it is necessary to establish

the clear seed monitoring plan and regeneration for short-lived seed.

Key words: National Medium-term Genebank of Vegetable Germplasm Resources; allium vegetable genetic

resources ; seed viability monitoring
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Table 1 Seed storage of different allium crops in the National Medium-term Genebank of Vegetable Germplasm Resources

l(27] AF45Y Year Bt
Crop 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 ol
B[ 41 51 37 52 11 7 44 5 18 1 267
Allium tuberosum Rottler ex Spreng.

KA. Allium. fistulosum L. 17 23 71 36 3 5 36 18 7 10 226
432 Allium fistulosum L. var. 4 0 2 24 0 2 4 1 2 1 40
caespitosum Makino.

FEAL Allium cepa L. 7 10 20 6 1 2 6 8 6 1 67
A4 Allium porrum L. 0 0 1 4 1 1 0 1 0 0 8

FA WG Allium ampaloprasum L. 0 0 0 0 0 2 0 0 0 0 2
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Table 2 Germination percentage of 6 species of allium vegetables seeds which had been stored for 21-30 years

W TRREE WFREE IPRRZER KRR NREE (%) . ,
=7 ! o o R N 5
(%) (%) BRAE(%) Decline in germination o
Crop Significance
MIGP MMGP CV of MMGP percentage
I3 94.59 46.02 84 48.57¢ BETRE
Allium tuberosum Rottler ex Spreng.
KA Allium fistulosum L. 91.67 12.36 164 79.31b BE TR
532 Allium fistulosum L. var. 89.16 3.90 216 85.26a BFETR%
caespitosum Makino.
PEZ Allium cepa L. 89.53 12.55 151 76.98b BE TR
A2 Allium porrum L. 87.88 59.71 45 28.17¢ 2 R
FANIGE Allium ampaloprasum L. 93.50 62.33 40 31.17d %
ANRVINE FRARFR2E S W T, T 1]

Significance analysis showed by different lowercase letters. MIGP: Mean initial germination percentage, MMGP : Mean monitored germination

percentage The same as below.
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Table 3 Correlation analysis among various influencing factors

VLR 1 SR AL U i 2 (A A AR —
KA.

SN JE 7= p-ZLiE DA PNEE] IR T4 A 23 S48 A 2 A
Influencing factors Origin Seed multiplier Storage time MIGP MMGP
JEL7 H Origin 1 0.802%* -0.027 -0.087* -0.011
BN Seed multiplier 0.802%* 1 0.021 -0.021 0.102*
AJERTH] Storage time -0.027 0.021 1 ~0.200%* 0.065

WIH 44 % 4% MIGP -0.087* -0.021 -0.200%* 1 0.290%*
WS35 % 28 % MMGP -0.011 0.102% 0.065 0.290%* 1

o FORIEBN TR E A, * FORIEE T KT

**Correlation is significant at the 0.01 level, *Correlation is significant at the 0.05 level
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Fig.1 Results of monitoring germination percentage of
allium vegetable seeds with different initial
germination percentages
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Table 4 Results of monitoring germination percentage of allium vegetable seeds from different seed multipliers
ZRhrpf hER VIR ZER IR 2R FREAE (% )
Seed multiplier Accessions (% ) MIGP (% ) MMGP Decline
I HRAE LA =BT i 1 88.00 0.00 88.00a
PRI B = T T 5 86.20 0.07 86.13a
B h 8 Al B2 Bk ST 28 89.55 11.52 78.03b
AR AR 2= BE 13 90.27 1431 75.96bc
R TACR B g S 55 e 16 93.78 18.19 75.59bc
TR A OB 2= BE e 25 BT 110 92.52 17.00 75.52bc
TN A= B ST i 16 93.38 18.88 74.50bcd
RIETTA B2 e el 25T B 5 96.40 22.73 73.67cde
SN LR B bel 25T T 2 95.50 22.00 73.50cde
B BT TR E PRI B 27 92.31 19.49 72.82cde
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Fig.2 Distribution results of germination rate of different allium vegetable seeds
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