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Construction and Operation of Crop Genebank in Shandong Province
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Abstract ; Crop germplasm resources of Shandong province are diverse and abundant. In the past years , there
lacks of unified and effective management strategies, which leads to the decrease and even extinction of many rare
germplasm resources. In this study, the necessity for the construction of crop genebank in Shandong province was
briefly described. Besides, the types, functions and technical indicators, as well as the situations in conservation

and operation for the crop germplasm resources of Shandong province were comprehensively introduced, with the

aim to provide a reference for the construction of crop genebank by the other units or organizations.

Key words: crop germplasm resouce ; genebank ; construction ; operation

LA BTG AR NI R A
TR WRIEPER IR 2R 8 & e iy B 2R
RVERIB R AR B A BRI o B
FEabET, ILZRAE BT R R
T HSR AR A B AK A Al B R DT 8, AR AR o o %
BT 2, 1949 587 B L Lok, Al A7 B
I TRIBHIF BN LT 3 YA A AR VE P A ot %
TR A WO RS T AR TR AR S e A i R
SKAERNEMI RN R IR L) 3 T4yt o i 22 A
AR e ok it BARRT KA S
IR GEPHAL MRk | SR B NV AERRIZ 2 5t iy
AU T A, X R T AR N DR R

s B H7.2014-07-22 f&E HH#E:2014-11-05

HZRILAIGE 22 R AN/ B R BIARAE AN
FINFEK BRI LSO R AR 4L T SR
SEASBE AR [ ZEAAE Y A SR 39,7 T3 43 Ao
JEBE VR PEAF A T TR

RIS , IR AN YR 5 D LR AT AE
ANFIRHIFIZC: B, i TORAE AR R 28 IRAFBOR
Ja V2B SR LT i R IR I 25 25 MK 46 1Y 16
B, SR = L HIMH BT IR, R b B 5 BE
TEH I I BT ARAE RS 25 18] 2 B OR AT, BB
GEIRATE 1 R R 2R S T ICIE TR MK

(AR NS FNE Bh 13k ) #5 Bl 5 58 IR 47 51
ATEEESY, ME A AR BRI REUF A&

™ £& tH R B #A :2015-06-23

URL:http://www. cnki. net/kems/detail /11.4996. S. 20150623. 0900. 003. html
BEEWH : IARA R RF TR (20141201 ;¢ + A7 B BHE ST (2013BAD01B0106 ) 5 LR B F A8 % 55 (2012CX90204 ) ; FIZK K

FEWI R B BE T £ (2012/2013-032)

B EE WS 10 AN R BT R AF . E-mail : shandong_wangdong@ 126. com
WAFVEE T DU BT B R AR R B e IR e AT AR5 Q08T E-mail: dinghf2005@ 163. com



4 3] EOBRAE AR AAE YR TR A ) i S as 709

b BRAP AT B AR T AT URR Fh 5 5 A8 S b o 5 I
JE bR PR AR I DX Bl R R PR L (LR
BANED T BB 5\ KHE - B ARAEY)
Al PR BT IR A AR BB G AT S E BT AR T
YE, gl Ao Be 0 st AT . DI, FE LR
A PIESE [ PN — B 4 o S B 5% - 23 B2 HLB AE
B 3 U S [ SRy 12 LB ) o 2 4
RIS e T 2 A gkl
Xt T AR A AR P o0 o 9 R ORAT (8 L A A o
1, B R R A ol B 1) 3 e 2 B, vt ol I A
FHARA BAT TR (14 3 T8 SRV ZE A B S 5

1 WEREREYFRFIEENZEEF

Ihge

T LR A A o 0 G VR A b T A A A (1 )
DL R AL 58 R I3 IR & ek ZE T 2005 4EHEIENT
W INARA RN A IR, FE NS SR —
JEZEA SIS R AL 25 B AR E YA T
TRIRIE , LA M BLE R SR DA B AR
FESE R ST H Rl I 1L AR A DR il 2% 01 25
F 2010 4E 9 HHHERSE T 1A R AEY Rl R 95U b
O (PR fRRR e ) AR IR Ll B2 B |
e e gy, R TR AR 2 R AE
PR BT IR ISR R B DR S R 4 AR
INARB AN B Fh B oT U5 B B SR RN D REUN T
1.1 KEFFE

A YL P2 2 P 5T % R R P A 2 WL 4
I X G 2 T ARG L | i ) IE R BB, OE
W R A A R 2 1R R AT R R A K LI
Fart o AREA T E AR A E R AR
AL BB AR 22 ORI B R 45 B T IR R
HETE AL TR A5 A0 W HE SR, R R AR A T AR,
R BRAGE R B R L A
BRI AL 1) ¥4 JE D9 B % 02 X, O 38 o A o 2% R Ik
AT bR AR, DT ¥ P2 AF Ak T 1E B AR IR AIG
AR, TR EEEERIRE HiEE &
KE RFE THE KN ERE BRE HE
EAE B ESE ) MRS H B OE
il % (BT LRI 4 R AE) R s
br RERMY R E ML E S,

O B R IR A A T e, 5
E R ARAEDF K SR ER T, (R T FEIA
5 [a), b HrdggEE 2 Ja) ,EAAR 1215 m’ ,E/ﬂ;?qu‘::': 3
[B), BTN 182.3 m® , H A FEOR AT 4 B i R WA 4R

a AR, FH TR B0 A BFIE RV S . ARG
Fh -5 JEAT WAL BRERAE (04 e ic A B A
AT ARSI KRN TR A IR R
SEIRIN AN A2 05 ) o R E T IR S
P A BT USCHE b 5 9% 5L A e T B P PR AT T A
IAER A R BT T WA A b SR R (BT AR SR
i) BRI DR A
1.2 AEEE

FEP AN A A Re BV 0 IR AL i
i AP ast A2 5 5, AT B4 2 1 5 A ok 119 3t
fERE T B E BIRARHE L S 3 2 2
B SRR VS S R A A B s A M B 779
DMEA SR B B I i et . a4 i P22 2 2 IR
TR ORAT 2 R R B2, BHE it e A5 2H 2G5
R E R E VR SOK R A

o A R B IR PR A = 4 (8], ST R
70 m® , RIEORAT Z T TR LRAT, DA 5T
— A HAEXT MR T B A LAY 1 ~ 2 R
FE 8 I H S Kk 8 ALE R A R A R, 2
LU SR = FEU TR Fh B S T
Y TE VAN BT BRSO R A A A
1) A AR B DR AE o mT T 2 A T Y
PR D E T 2R i Bl v 2R Bk
B, WO = T BN RIS IR A A R M
K% T 55 5 LA Y U DA R 35 S B A gy
JIEESERD A B K
1.3 BIRiEE

EIRRIRAE RIS AR T - 80 CIIR XA W%
B ZHSEAN M S R AT R R AT, U A W)
B AR A A TR S e AR IR A5 B LT 58 245
1k, B AL F “ A ML 1§ " ( suspended  animation ) R
AR RIS SRR R s A R T IR
NMASHER LS R AR RE BRI 2 B R T
TRIRPRAFHAR W 200 AL R A AE ) B AL A 25
ERAEE D TWRA DT KIS, AR
TELE PRI EE S S S AR s S

HhC A IR 1 [R] TR 40 m®, 28 TR
WAAFBETE 2 1 A B TE 2 1 AR HE 10
Ao 2 MRAAFAERE , Foh— A TR A () 44 1
B — TR RO . WAL R
EHEAE TR A ) Y R RE SR A S, AT PRI R
FEAHER E TH 8 TR BOE TR, WA R TE T LAz i
WA, AR TE D R AR A, AU IR
Fieh s S5 HA BN T ot (Y 2 e Rl As 1 P



710 iR/

wOW % 16 %:

2 WRAREYMREFEENEA

FEHR

AR AR AE Y Fh B IE PR i 5 ik S ]
FAO/IPGRI( 1994 ) 1 & [H FE bR 1fE ) LA S [ R AR A
Wi o ) i AR T
2.1 {RiBFFE

IRV BET A A 900 m® , Horpr | e
JEE 360 m® (180 m’ x2) ;46 ZE 540 m’ (180 m® x3) 1%
TSI RE 1R 20 77

H] R R TR (- 4 £ 2)°C, MR
<45% P T EKE(6 £2)% , % E=98% , &
FERTEAS B PET Fh B % B 2R 7. B0 M4
B DR AF B R S AL BB VE 9 5000 iDL E, A 4
Bk EY 10000 H7 LA L, #7758 7 i 10 ~ 20
A I DA BRI ML S FMO100D , 4 1%
2EWRE, L& ELE L, §E EL R E
MTZ100 &, XUHL T 4% K & 4500 m*/h, &2 Bl
IR 46 kW, SMEFENCK A 150 mm J& Y i 5 R
SRR IR J& St A, B PN B T 58 R B2 A 100 mm,
MR, B 41 kg/m’, FIMAK <
FM100D Hi5AE

FMO065D HL¥EFH FM065D Hif&f

0.022 W/m* « K,e/KEK2.4% (v/v) ., FERN
IEREN L TN E R = R
R (2 A B W7 5% 2 T A R A TR S 45 ), AN AR
JERE 0.6 mm, JFETTIN R 150 mm JEAH 5T
ST I TR AR, PN AN 3 T3 R A, AR R
0.7 mm, JE[TRA I (BHEETT) M2
WAL R PEN AN IRETT S, P R RE , TARE
WERAF, AN, ETT R A REAN BT 24 V
1) FL B L B 45 % RN ROR o b B LR I A R R
B B R LM M (XPS) L JEJE 150 mm, Fi K
SR ¥ 353 kPa, WK % 0.5% (v/v) . JFE N Hb i
Bl O o AL A TR B )2 R 150 mm,

W T IR BE R (10 £2) °C , ARV <
50% ,Fh T E K (10 £2) % 5 =98% , 48§
W B AN B R R, P I A 3 ~ 5
AF, JEIE R BRIEHLE S S FMO65D, A JF 2
B, A, TEWE 1, HE E LN E
MTZ80 %l KAL T4 X 5000 m*/h, A HL YR
28. 4 kW JHA R R AR R T RN bl P R R A RS
T AR ]

FMO065D Hi¥zss

FM100D Hx56

NN

S8l CHCy  CHCOH  CHCOCH . CHCH . CHCH
S
2 14 S 24 S 1# I 24 I 3# SR
& (10+2C) (10£2%) (-4£20) (-422) (10£27T)
RH<50% RH<50% RH<50% RH<50% RH<50%
B2 B180m’ HAI80m’ A 180m’ HA180m’ H80m’
[ = f . ! : f U
2 2t
—Y o f_J
] 5000 5000 5000 5000 5000 800

1 REMFEEMTER

Fig. 1 Schematic diagram of seed genebank structure
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Table 1 Main technical indicator of pre-processing operating room and ancillary equipment room for seed genebank

e e R (°C) Temperature N g 2

el R xS FES AHXHEEE (% ) HALSE bR AT fE

Facility category . . . Relative humidity Other indicator and function
Constant temperature Winter Summer

FE Receiving room 18 ~20 25 ~28

W% Cleaning room 18 ~20 25 ~28

752 Fumigation room 18 ~20 25 ~28

K %f% Germination chamber 18 ~20 25 ~28

T#% Drying room 18~20  25~28 <30

7K 43I %E % Moisture determination room 18 ~20 25 ~28 <30

f125 2% Packing room 18 ~20 25 ~28 <40

FRE#EZE Weighing room 18 ~20 25 ~28

DAL FEE Information processing chamber 20 ~25 gl 10 7

L] % Central control room 20 ~25 <60 Bt 10 T4

BCAEVS R — M, I
R AL Foil WA B, BA B
Refrigeration equipment room AR HEA 3 R 5
K
PR %% Data archive room 20 ~25 <60
S50 Laboratory e A AU T

2.2 REHE

WA W EARIRAEE A BUN 160 m® (40 m x
4) A4 b IR A9 1) C.(5+1) C,
(2+2) C XL 45% ~65% , 6 IE5R 1000 ~
1200 Lx, 34 8 R A7 45 L4 18 mm x 180 mm 5

20 mm x 200 mm BEFHAE ARERIE L, BROPPTORAT

=5 E A bR, B AR e MHLL L,
TRIRARAEZ IS HLLH S MTZ8OHP4AAVE U 4 & GX-
HE303-500 AW XL 4 &, B 539 m'/h, &
BIFE 1A, BEIIhE 10,3 kW, TEILE 2, BIFER KL
HFERIE A BHERE S 100 mm Ab, oAl 5, 4nv8 %
I DR ARG SR AR,

(=3
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(=}
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— I T T T 1
NIRRT CETCE |2
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Fig. 2 Schematic diagram of in vifro genebank structure
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Table 2 Main technical indicator of ancillary facilities for in vitro genebank

IR (°C) Temperature

B — e HIXRZHE (% ) ol b
Facility category ) . . Relative humidity Other indicator
Constant temperature Winter Summer

HAUR TR 5~15 <65 JEHR 2500 ~ 4000 L G IR A 7] 45

Tissue culture chamber K16 h; R A BAR TSR ; 24y
Fib B I ek, AR A A S I A 4
RIARR :30 d 2247

Hefh 18~20 25~28 <65 HNE KA RE B &, (R

Vaccination room A b FIC AR

e 18~20 25~28 <75 N EA TR, B A T

Dispensing Room AR IS & 25 S AR DKA A [ %

o . o T A AR P ST 4511

ik K = 18~20 25~28 ST Y VA U AR A

Washing and sterilization room

E RIS e K B 5

2.3 BIREE

BRI 2 N AE I Chart-MVE 23 &) 2B 72 04 A
A A A E 2 A, B 53 128 MVELS20 Fl
MVE1830, EZH ARFEIR I WK 3, X PP L5 1Y
VATt E 34 EL A e i 45 ) TE3000 R &5, 1 ik
TP E | A RIZW SO B 414 RTD
T FEAR S | AT D I e 2R e B S a2 ]
IR BE G 2R T TR BE A HAA WGHE R %
S BN, T IR KD AR ARG
TR, AT PE e, B AN LS 451, B
SRR IR E] 90% LA L 3Bk Gt 4N S0 72 18 Bt 7K 6

R3 REFHEEEREARER

MEAESFHMESE TR, BN HREF
SGHEAREC A 1 4> 230 LR A BLAFE, ML A
BALER  HEN R RS, AT H s AN I AL, 1t
S BRI A WAL B S 1,
MVE1520 ¥ & A2 it i T - A7 TAE MR, AT %
£733800 4~ 2. 0 mL ¥ R 5 21500 1~ 5. 0 mL
WURE . MVE1830 ¥ & A7 i il FH F F 53 %% U5 1)
KIAEAE, W AR AE 79950 4> 2.0 mL ¥ & 5l
50000 4~ 5.0 mL ¥ %%,

ARG IR (R L U 5% 25 A P = S5 LA B I i
Jiti 55 R4S P R

Table 3 Main technical indicator of liquid nitrogen storage tanks

FiARIEFE Technical indicator MVE1520 MVE1830
WARAH (L) Liquid nitrogen capacity 756 1672

-5 T AL E (L) Liquid nitrogen capacity under platform 133 296
FAKIRE (°C) Lowest temperature < -190 < -190
4% (mm) Outside diameter 1066. 8 1524
4% (mm) Inner diameter 977.9 1422. 4
S (mm) Total height 1351 1608
A& (mm) Available height 726. 4 726.4
ﬁ?ﬁéﬂﬁfﬁ(mm) Tank neck diameter 444.5 635
B M Vacuum coverage >90% >90%
2 i H & (kg) Empty can height 341 681
ﬁ*@a@g%ﬂ((Z 0 mL /5.0 mL ‘/‘E}r) Layers of each frame =13 )2/ =8 )2 =13 2/ =8 )2
2.0 mL ZRAFE 4 Capacity of 2. 0 mL cryogenic vial 33800 79950
5.0 mL ZAFE A Capacity of 5.0 mL cryogenic vial 21500 50000

3 WHREREVHRFRERIZHE

3.1 HAEFIEITER

2010 49 A, vt B i g IR A A Al bl R aE A
WA AT B, B A0 A AL 5 i BRI
RALR IR BRI R E TR SRR A

B, ERT SR T 1 e R A 1 e
2011-2013 4AFr A PR RS 1 PEAIL A A 4 7 W il &5 21
k4,

FIIE R ERIE (-4 22)C, X BE <
45% , MR = - 2.0 °C B R4 HE, 24 M xR
FE=45% W IRER IR, fEs Tl B, HLZH S AR 4
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ZRATAEFRTE 0L H SR R, R B IR E (9
+1)°C AN E <65% , HLAL I ¥ B 1 s 21 A0 i
TSI EARARL, RIS I =10. 0 °C B HFGR 1,
AR EE = 65% B HF IR BRI, #18 PER T,
F4 EEMFEMRNEHESITHRNE SR (2011-2013)

WA A o o P P R T R IR RE R <7 cc e
LR, O AL 1 P R A 1 A ML AL A B AR
T AL E T R (AT 5 MY ZEOR , Ul W] P 2R L2 1Y) 4%
BLa TR bR ik BB 2R

Table 4 Running monitoring results of seed genebank and in vitro genebank (2011-2013)

V8 I fe FRITIEE TN BRAR AT R TN
il R 26 Y e esUTing W22 (% ) 22 (°C) 2E(°C) W22 (% )
BT - . . . A . .
Type of Monitoring Maximum humidity Maximumtemperature Maximumtemperature ~ Maximum humidity
Operation unit
genebank time difference in difference in difference in difference in
refrigeration dehumidification defrosting defrosting
LA 1 2 EH 8:30 ~17:30 4.9 1.9 2.3 7.9
Seed  gene- (FMO0100D)
bank AL 8:30 ~17:30 4.5 1.7 2.4 8.8
(FMO0100D)
R FHL 8:30 ~17:30 6.4 2.6 3.7 9.8
in vitro gene- (MTZ8OHP4
bank AVE)

Wil 54918 2011 467 A 19-21 H 2012 47 A 27-29 H 12013 4E8 H 6-8 H , ANAEBEIRE Jy 24. 1 ~36.2 °C , AHRHBIE N 59% ~72% , F=h

i A R 4 (E

The monitoringdate was July 19 ~21, 2011, July 27 ~29, 2012 and August 6 ~8, 2013. The temperature was 24. 1 —36. 2 “C and the relative

humidity was 59% -72% in the external environment. The temperature and the relative humidity in table is the average value in the genebank

3.2 FRBFBENERFER

WA 2014 43 A KEM TR IR E1E
Y ZAEY) BRI K 2 A 4 TR
15018 3, )@ 21 Bl 67 J& 89 F, 1L E 5, Hir,
x5 (EEMFEREMEEE

Table 5 Germplasm resources preserved in seed genebank

TEME 5 R Tif A H
Crops category Family Genus Species Preservation accession
HEAEY Food crop 2 17 24 8241
LT 77 7 3183
Industrial crop
ER3% Vegetable 7 17 23 1164

%53
it 2 10 15 1068

Forage and green

manure

2k 4 20 20 1362
Medical plant
41t Total 21 67 89 15018

WEEYEERZ T 8241 1, RIERAFEL
TRHE 2 BH17 JE 24 Bl REEDTLINE K
VORBR IR 2, 3 R 3306 AL 771 1y, B BAEY
IARAEREUE 3183 iy, S @ TR 4 SRRl KR 45
T RLT7 BT R, S VAR LUAE A R AL B B
2,05k 2416 F1436 1y, Bk SRALIRAE IR 1164
Oy, RJE G R H ARV AERAE T B 17 )8 23

il B RAAEGE R Z 0 3T H3E 2R 3R
S B NFTEE TAEVEY) . BORE SR IE SL R A7 B2 R 1068
Uy, RIEER RARE 2 B 10 J&§ 15 F, HOELRIE
R AE B e 22 1 A R 430k 681 13y A1
123 173, 25 R O P B3 IR DR A 1 B B
LA TIR 1362 17, SRIE AL TR RIE R I 14
20 J& 20 Fh, MY A E R R Z B S |
Fidk B IR LR AT, U R
PSRRI R IR 312 Oy, Hoh H 2 143 1y, 4%
169 1, WA GERIIRAT 5 8 BRI AT
3.3 EBEITRESNER

LR A AR AE P 3 9 5 rp 0 2 [ AR VE P s
B G (LT RIFR“ -8 7) IS g 5, T 1) 42 [
FFRGE R %, 2011-2013 45, 0 F 6 R 55 iR
W2, PO G A NSRRI BT K& BE
FEFIA ML A NZEFRAE T 1422 153 YR B9 A A Wy T 5 %
PSR S5 618 AR IW R IR 45,662 AR
B 25 0] 5B B AL k55 P AL 17 A4,
HpdeFasdEn M 1340, SR
76.5% ;AN P 8 A, B H BB 47.1% .,
ot il T B Rk 55 B 2R R L mit B (BR
)2 A IR 55 & R KRN R (T H /R D)
45 A, Hp ik 5 B R L EIF W E (RE) 6
A A TR EGH RN (PR 22 A4S, HAl R
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