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Germinability and Seedling Emergence of Seeds after 20 Years of
Storage in the National Genebank of China

XIN Xia,CHEN Xiao-ling, ZHANG Jin-mei, LU Xin-xiong
(Institute of Crop Science ,Chinese Academy of Agricultural Sciences ,Beijing 100081)

Abstract ; The viability of 14706 seed accessions, belonging to 34 crops, were detected after being stored at the
National Genebank of China for 20 to 23 years. Results showed that the viability of 92. 9% accessions was above
85% . Significant viability decline was detected in 155 accessions from broad bean,adzuki bean, jute, castor, sugar
beet, watermelon , tobaceo and forag crops. A total of 2078 seed accessions from 8 crops, including wheat, soybean,
sorghum , millet, cotton, peanut ,common bean and watermelon, were uesd for seedling emergence survey. Each sur-
veyed accession succeeded in seedling emergence,but the emergence percentage of 8 accessions were below 10% .
Seedling emergence percentage was lower than mean initial germination percentage. Among the 8 crops, the seedling
emergence percentage of common bean was the highest,with a mean value of 86.2% in 126 accessions,which was
only 9.3% lower than the initial germination percentage. The lowest seedling emergence percentage was found in
millet seeds,with a mean value of 39.2% ,which was 51.3% lower than the initial germination percentage. To sum
up, most of the collections in the National Genenbank of China can be safely conserved for more than 20 years, espe-
cially the cereal seeds,but as for the seed accessions that had showed significant reduction in the mean monitored
germination percentage, for example ,broad bean, adzuki bean, etc, the viability should be monitored more frequently
in order to ensure the long-term safe conservation of these germplasm.
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MAMEYHER TBMERN TR, &R E
B, BT s W & VE U0 #p T B9 B0 18 - 2 R ZF K (MIGP) Oy
88.4% ~99.7% ,% 20 ~23 4ER-FF )5, Wil F 3§ &
HE(MMGP)TEE R 74.9% ~99.4% , ik -7
R FRAETE R R TER B B KFE, MMGP A ETF
85% MIFP R B 92.9% ., WA 155 HFF (58
WA 1. 1% ) fAEFE AHATHB K TR, X
MMGP M\ 80% Lk LFEZE 70% LU Fo. KBERE L
fEYI 8K b Tt - B¢ 4F , MMGP 5 MIGP 2% R 8
EMAEL DS R CER T K MR B
S MEYF T MMGP A TEE TR, K
B HER/NE 3 HEYRH TR MMGP TREER
BE FZHEYEHHFFREEERER. 54, &
e e A EE R A2 R, A BIFF 6 MMGP TR
+HHE, MAELE— RS ZIM005212 B F REFR
MG 100% (& F 27% , ¥ 16 55 — % 5 00001085
FFM 96% & E 24% , /NS % — 42 10001389 F
FHIT%HEE31% , WEFH 3 1988 FAEH
#3645 B ( Ceratoides arborescens ( Losinsk. ) Tsien
et C.CMa)BARMTF HAEMBRFRSF KR
11% ~17% , BRI MM PR FRH 4% ~9% .
BEPARERFAMM XRFRELAFETHRERHN
A,
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Table 1 Germination percentage of 34 crops which had been stored for 20 years

WEK AERES > 5 I (% MMGP MMGP LMGP
fmp y ﬁﬁ:: A Em'&i;o. r‘iﬁﬂjrii:i) MICP(% ) MMGP(%) fi{ier(encc) =285% <70% (%)
b ¥ 90 3500 23 97.5 96.0 1.5 3398 2 62
N 90 2500 23 97.2 94.4 2.8 2294 14 27
X8 920 1300 22 98.6 97.8 0.8 1294 0 74
X 85 200 22 97.5 98.1 -0.6 200 0 86
K& 85 700 22 93.7 98.0 -4.3 694 0 75
-1 85 1200 22 96.0 93.4 2.6 1100 12 48
BF 85 800 21 92.5 94.1 -1.6 776 1 74
#x 80 100 21 95.6 94.2 1.5 87 10 52
E 3] 85 200 22 90.7 88.3 2.4 148 1 64
wE %0 100 22 97.2 98.4 -1.2 100 /] 9
i 85 800 21 95.2 92.4 2.8 700 11 24
vi ¥ 3 85 200 21 99.0 99.4 -0.4 200 ] 90
MARE 85 50 22 97.7 97.4 0.3 50 0 91
BWE 90 100 22 98.8 96.3 2.5 9 0 78
HEXY 85 200 22 98.4 96.3 2.1 190 2 52
i 85 100 22 98.6 97.4 1.3 98 1 42
g9 85 200 22 98.9 99.0 -0.1 200 0 90
ra 90 100 22 97.6 97.0 0.6 99 1 66
&4 90 100 22 99.7 94.8 4.9° 90 0 72
MR 90 100 22 97.5 88.7 8.8° 74 2 3
aik 60 100 21 94.3 96.2 -1.9 98 0 78
AN 3 90 50 21 93.7 91.0 2.7 44 o 79
B 90 50 21 95.4 88.7 6.7° 38 ] n
i3 90 150 21 98.6 98.2 0.4 150 0 91
bHE 3 85 300 22 95.5 92.7 2.8 260 10 41
.43 80 200 21 98.6 93.0 5.6° 169 11 42
HF 90 50 22 97.3 94.4 2.9 48 0 76
mEE 90 100 22 96.7 9.9 -0.2 96 1 67
g3 ;1 85 200 21 95.4 97.7 -2.3 200 0 91
M - 206 20 88.4 74.9 13.5°* 100 47 4
FiiE 3 80 100 23 95.4 89.3 6.1° 76 2 64
Fii0) 4 85 150 20 96.8 93.9 2.9 135 2 4
L) 85 200 20 95.5 9.5 5.0° 151 11 50
e 85 300 21 94.3 87.2 7.10* 215 14 28
&it 14706 13668 155

LIVS: BEAFEGRH  MIGP M1 I P R  MMGP . (S PR R BNV EFREMB T H R FRNLH; LMCP. RE NN Ty & F

£, TREXFRABEKY; " BRASHURTE RAAERE

LIVS:Lowest initial viability standard ; MIGP: Mean initial germination percentage; MMGP : Mean monitored germination

;';the Ly be-

P %

tween the mean menitored germination percentage and the mean initial germination percentage ; LMGP : lowest monitored germination percentage; * :Showed

significant decline; ** :there is no LIVS for wild species of forage seeds

2.2 AEEHMSHBFERHER

BRI KL, W AP AT AR
FREBHEMAEAEREHE, “HEHSR
— BT 78 7] — B [ AP X XA R R — I —

HEFR R . B LA HE ™ Oy 8807 Sk R AT W W A A A, X
TREFGHTERNZARR, WEMREEEN
ERHREERLDER, SARERA, AR A
ERBRKE HR M BEMEES FEYH



64 ¥ B ERELE20 FL ERFAERES SR SR NN 937

WFTHFTEE R, EREU,ERAF20 £
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ETR, MEMT NMRMHUEFRZEML, £EH
Z, Rk ATRERPEEYETE MMGP Wi B T 8
TR, TR Al AT B BA T e, ZEMRZE ERA

R2 FEAXMENPERTFERTATREOKR

MEF T, 5k B R R E R BRI MMGP £
HE. H, X TRy, R R &AM b S E T
EEATRONREFEER XTRESHFAELE
WEHHARBRERGEE X, EMMAFES,F
F BRI B 5 SR, SROBOGIR S T 4R R
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FAE M TREED,

Table 2 The decline of seed viability affected by different seed multiplier

Y XK FH éé.ﬁz. ﬁﬁm‘ﬁcg MIGP (% ) HMGP (%) BEHHG
Crop Seed multiplier Accession No. Significance
KRS IR AR & KT 694 97.7 96.3 -
Lk €0 301 94.8 90.2 -
YL AR B AR BT 336 97.1 93.8 -
DU i1 e B B 4 0 B 767 98.5 98.7 -
R R B B A Y 302 96.0 94.3 -
EMAEFBRAKBH 231 98.8 98.8 -
o B AR B & BE A 418 98.5 97.3 -
Ak L H B8 Be AR BF 500 97.6 95.1 -
H AR B B AR BT 112 98.2 96.3 -
o B A B & BT AR 549 98.1 94.7 -
FTRERBBEEY T 4 92.3 78.0 *
9 1] g R B VA B 283 98.7 97.4 -
FERBREMEE 176 99.7 97.4 -
=% T PR 8% M e Bt B 70 96.0 92.1 -
1 75 4 B} B & BE B 430 97.4 96.0 -
T TRBBERRK 303 94.0 90.6 -
*g R B 8 1 BT 296 99.3 98.7 -
il AR A B v Y B 426 98.4 97.4 -
bR ER B 73 97.4 96.8 -
oLy 7 R B B o R B 143 98.1 98.1 -
Bkl b e Br 296 98.5 97.5 -
B mRl K% 1t 95.9 90.7 *
I RRBBRSER 22 95.1 86.9 .
o B A B B R 26 B 17 95.7 89.8 *
FE 3 L 3PN 12 90.2 86.7 -
BV R A B R 1R BT 141 94.9 93.5 -
o B R A B BT 47 96.6 96.3 -
¥ A TL IR 4B B 246 BF 191 95.8 92.3 -
ALy 7 A B B A A B 133 97.6 98.4 -
Wb R A B 4R BT 23 93.7 88.2 »
o B A R B M A8 BF 93 94.3 87.5 .
fa AP B B B 12 93.8 79.2 *
TETBHES 23 94.3 9.9 -
R R B B P 60 93.2 83.8 *

- BEABENTRE; « MAGERETH
~ :No significant decline in MMGP, = ;Significant decline in MMGP

2.3 HEHEERTK

XF/NEE 8 FrEY 2078 43 Fh T 4T H (] B
RPEE GREXY, BRMRNOAEMSE R FRH K
F85% (BR1 EFEMES) BHUGEREBETRE

(R3), HEEBERHWIEDIEEXE, T
86.2% (N ZMAH FROAEMNHFHRFHEMK
9.3% ;B FHFHHH XRMK, N 39.2% , ixdt
MFUAEMBREHRFEMSLI% (F3),
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Table 3 The seedling percentage of the 8 crops in the field

BF KRR ENHAIESSTHREERES T
(F1), WREMESRHEANLEERESDA,
2 BURh R G H 8 RAE 40% ~80% Z A A FRUR I
R ERSS A, BH T — 0 Fh B i =
BT 9% , %4 F 20% ~50% ZE(E 1),

Y B8 BN E MIGP (%) HEEFHE(%) ElH(%) BEHER(%) WEBA
Crop Accession No. MSEP MIGP - MSP LSEP Location
g 100 97.5 62.7 34.8 36.0 Jex
X8 39 97.0 73.1 23.9 32.5 BIRE
ER 206 91.6 52.5 39.1 25.0 K
B5F 268 90.6 39.2 51.4 11.3 KIE
e 215 95.0 52.5 42.5 4.0 =
i X 800 96.1 63.8 32.3 6.7 o4
HEXT 126 95.5 86.2 9.3 8.8 EH
il § 324 93.7 82.7 11.0 33.3 FEPE
MSEP ; Monitored seedling emergence percentage , LSEP :lowest seedling emergence percentage
g 19%0 - FMillet &0 ¥R Sorghum £ 60 #2ECotton
£ 20 g 60 2 s0
70| g 50 2 40
3 60 S 40} 5
¢ 50t~ s s 30
Z 40 Z 30 2
30 I 20 ] 20
Bl g0 £
= =
gOQQQQ‘Q QQQ@QOQQQQQQQQQQ@ gOQQQ QQQQQQ@
~ NP9 N » o) A N » o) A
SN %\)9’55\)&6\’ N S W& Y A s\)i\’ & & R e
H 8558 (%)Seedling percentage Hi 1 5. (%)Seedling percentage H 1 3. (%)Seedling percentage
a /IFEWheat g
£ 40 haEWhea _é £ 4 Peanut _é 16 K & Soybean
g 35 £300 214
(%3 [
] 30 §250 § 12
S 25 o o 10
S 20 ©200 S 3
=] [~}
Z s 2150 Z 6
o i 100 -
10 = &® 4
B > 50 4 2
goQQQQQ QBQQQ gEOQQQQQ QQqQ@gEOQQQ D QQqQ@
N ) AN ™ NV o) AN oA A
¥ \\/W q}/ﬂ’%\ D‘\/ ")\ b\, 1\\, %\/q\ /\ ¥ \\/ ‘\;\/ %\ h.\/ 6\166 b\, /\\/ $\/q\, ,\ ¥ \\/ '\,\, “’\)9 bt\bf-)\)g b\/ '\\/ ‘*:\/g\ /’\
H 3. (%)Seedling percentage H3 1% (%)Seedling percentage Hi B (%)Seedling percentage
a 7 /R Watermelon g 83 5 Common bean
2 140 £ 90
1] @ 80
g 120 8
a 70
< 100 2 60
c 80 e
- &
& 0 & 20
= 2 = 10
g 0 D D AN O D Q O gjb @ g 0 Q D AN O @ QS O qQ @
N o) A A ) o) A )
g \\;\, W\/ﬁ’ﬂ,\)‘ h\/ "\ b\/ ’\\/ %\/q\ ,\ g \\, '\’\/ ")\)‘Q b‘\/ "J\/ b\/ ,\\/ %\/q\ /\
%% (%)Seedling percentage T (%)Seedling percentage

1 sFtpHEHEELSTHE
Fig.1 The distribution of the field emergence percentage of the § crops
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¥E 14706 {7 g W W A o ,92. 9% &9 B 15 W #b
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AFL. HE5FEK 10 ~12 FRUKE" A, &
HERT 8% WHERBLT 3%, R FREKT
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AT, M TER Y N BEEATHE
BuEHFaMH T ERRCEA T HRERR
MR, SCEARE D HALRARR
#i ( Ceratoides latens ) Fh F 4 - 18 CHRHE 48 ~A F
RFEFE NV 83.5% TRER 60% LIF , A8 55 15 i
GREVZRNEILERAE LA, XFED
FU 3" AR ERUY SRy
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FanER , FHRBM-FHEE N ERER, IR
EHkTER" ., B, S EDRAREEENM
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EATHREREEARMEERRZ—,

B Ah T 2 B 00 1R AR PRS0, R AT A SR B SR 4
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B/ BBCIR B 32 B A R e R [, B T 7R R AR
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BIMME T BT REE WA T EE N TR
EREY ., BEEEH#H SRR EITEWEREM
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LA,
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ShohEZe FEYHNHEB L ERUAENHRRSF
EK20% UL, MAHR 8 R FHERMET 10%,
55 Khajeh - Hosseini %™ £ i £ 7 FiRR B & LA
LSO FRBEE SRS E TR @
FHEESRFRMERMEE, REELE KD HLA
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NWRFENHEXESTERER HERERFX
HRuBE BHEAFRIERZBMNN 0.268, &
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SHEENN R E R PAERKER, IFF &

R 3% 0 H (B Fh A PRI AR - % . B e A IR &
FREFEN NE BB THEHERSETH
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