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Crop Germplasm Resources Registration Blockchain Model
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Abstract: Great achievements have been made in crop germplasm resources conservation and
utilization in China, but there are also problems such as unclear background, low efficiency of sharing,
unclear ownership of germplasm resources, etc., which can be effectively solved by carrying out crop
germplasm resources registration. From the perspective of crop germplasm registration information flow,
this paper analyzed the overall workflow of crop germplasm resources registration and designed the crop
germplasm resource registration blockchain model. Firstly, according to the business characteristics
of crop germplasm resources registration, determined the users and main process of registration,
which includes three stages: data filling, review and sharing. Then the blockchain network model,
workflow model and data model was designed. Finally, improved the DPOS consensus mechanism,
according to the business demands of crop germplasm resources, and the construction method of
incentive mechanism was given. The blockchain model of crop germplasm resource registration realizes
the distributed storage of registration data through decentralization, increases the reliability of data
through DPOS consensus mechanism, ensures that the data in the chain is difficult to tamper with and
easy to trace through the special data structure of blockchain, which improves the data security. This
paper provides a new idea for the development of crop germplasm resources registration system in the
future.
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Fig.1 Blockchain technology architecture diagram
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Fig.2 Carding chart of crop germplasm resources registration
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Fig.3

Crop germplasm resources registration work flow chart
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Fig.4 Crop germplasm resources registration blockchain system architecture diagram
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Fig.5 Crop germplasm resources registration blockchain network model
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Fig.6 Crop germplasm resources registration workflow model based on blockchain
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Table 2 Design table of evaluation system for each audit node
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Table 4 Reference value table of each audit node

. 27 {H
IR A HRANE

. Reference
Audit node Value

value

EETLIPRE) LR w, 0.2
National Germplasm Informantion Center
Al A A W, 0.3
Ministry of Agriculture and Rural Affairs
HEM LR W, 0.5

Experts of crops

B X A BRI A S B U AN L BE PR
I3ECK 89.26, KT HIME 85, FIF LA A 15 S B e 1
YrRh g IR 5 B AT D g

A 2 - BB A B I AR VEP R 5 B R B E X
BBk O 25 R AR RO , R R B 2R AR R
BT, GRRBN H 2 [a) Rl A b A% 19 )
Tz 5 B, 2 th AR AR A 350 A7 A A5 3 LK
PERETS L BEMIFH,

PR S 51, AR TR IO T X B
25T DL P BRI R 2 AR R A VR B b R
U DX B 190 % o B PP 3R SR BE 25 T T P 220, AR
HEAAE YR T TR R IUR R 2,

AR A E R T 8 DX R 19 246 v ) P P 3 R T
MAEPR LA LU 3 J70E (1) P BT iR AIEY
Fh B AR IR RO . AR A T LUK % T
F X i e R U DX A I 46 114 P B, e
4 AR A RN B IR 2 AR I P AR AE
PR U X BRBE I 45 IR AT I 5 5 s 5(2)
FUBC A E RN ST G IR 2 e e . AR A
BT A E R B IR B se A B, T LK%
FH P AR AR R R AT Ll P | A4 VRl
VDX et O 2% o 4 P P 4 BT O B — o B
SERERnRE , PRI P B ARl B A AT o
SRl 575 3) AP R BUR s, R
VEUR DX e 2% P R B R A TR B I B , R0 7Y
AR BRI B e I, A E R B 5
B BRI ATOHT, 1 P 5 R AR VR Rl T R
= EBEI OB B T %0 P XA R B R
TAERISETERREE, AT 3R 3 N8R, 7T LI E AR VR
WRh TR IR DX R 264 P AR BRI

AN T R DX 1O 4% Pl o B



36 7/

A = 22 %

B A AT 3 mih (1) SRR EY R
J B P AE U 1E A R A B EIE 1. Ak
VEYIFP 5 52 U5 X R B R 4% 4 L P15 s 8 e shblz —
SR 1L TR AU, BRI E IR IR A B
R A R S o T e AR BB T ot A T 1)
BUE , {HE T LA BRRE 55 = 1 P S L UE 45
FAEZA T A ARAE V) 5 2) B B AR AE P Fh o ¢
UG- 2 TR B PRt — e M TR . P
ICHYARAVEY AN BT IR A L =R 2 5, oAt R
FZA R B TR SR, =2 T 4B REs i, il
DAL TARVER RS 8 IR B0 1 — 5 A 255 S o
P PG BRBE (3 ) P ZEARAE Dl o % U IX B
B 25 v R A, AT DL I AR £ R & 5
25 S5 RVEYIFN BRI IC I B A% TAE
4 RESRE
41 BE

AR SCAR 8 A VR PR o 9% D58 10 T A 1 S PR s
K, 56 KRR AR B R G HE AR %
TUUF 4 J7arge:( 1) 4307 T8 X Hesk A R
BN A AE Wy R 50 PR TE T AE AT B S A #
(2) MR EEAAE YRl T RB I T A P 8 FH P 2880 358
T T AAED i T 78 U5 DX B P 25 A5, 285 A R VB
PR R EC T AR s BB AR 5 B T
BRI DA K TAE R AL (3) BEit T 23T DPOS A4
YR BTG URER HR 5 58 1% R T 20T LA 2
AAEP T BTG PR 1E T AR P A A5 oK, O HL R
I ARANE P RS B AR (4) 3 B T A AE
Py 9 5 DX R ) 24 v g FE P 0 BR B PR R R
A (RS AIL A

T X PR AR S ARV ED AP BT IR IC R
48 W AR e 5 18 WA A, R G R X P
AR B AZENEL, BEdEr—4
“55 AR PR BT IR A FIARE X, AL
ES RN TR TRBC TAErP i AT oK 0 3 287
ST SOMBARCI T 5, BRIl T X HUEET IR SR ik
S ARV EYI R BRI E TAER SERTR K
42 RRMESTERE

X HBEF A F 2008 4 H HP AR BE 1 R TR
TR M )5, 258 10 Z4EME R, B4
223k T X B 1.0 F1 2.0 IHC, X HediE 3.0 IR AY 3]
KRR X ACKE B R H H AR 1A
Z T B AR M R R IR T X R R
HHEAMREZ R PR R T X AR K e 24

B 1% 22 ), S BRA of B E UR X e 19 4%
BT 4 SRR BTSSR EEER
Be (7 VSRR BBG | DX BB AR 1 7 1 47 5 B ¥
K T A H RG4S RN 4E FP e A4k > £ Ho At 45
A ST % FORAE BRI B . T LAE T IX
BREERARTT & RN Fh B IR R G B —
AFFE (2 ) DX Bl 0 2% 22 5 okt 2 A O v v 1
. SR RTIA  XHRERE AR I A
B R X TR R AR AVE R R B IS E R
B AR I AR 0 5 (3) SR LR A 15
HE—IEHEE , PR AR AE R B IR D TSR A 25
PEIY, EREE B P B 225 5890 TAE, A
VRN AL AR 4 7 HE— BT 5 (4) RAE R B I IX
B ) 4% T 4% 2 AR L) B AT F bR B R
HENT AR LA AR A S T R E
T 5007 XIS B RS, AT IX Bk
Fi R AN b BRI C R G A £ bk,
FAEEAL B2 2 i 2, X HesE 3.0 R I
BRELGE B RGHS2 B E R 2 78
S TR 2515 R AT T AR R 7 R, X B
S AR B P AT DRSS R SR R ke A A
YIFh BAE U IC B G T AR T T SR

S E 30k

(U] kA, Tty E SRR B IRF & RS AL . 2R
WZREE, 2010, 18(5): 455-456
Cao Y S, Fang W. Establishment and application of National
Crop Germplasm Resources Infrastructure in China. Biodiversity
Science, 2010, 18 (5 ): 455-456

(2] J5dh, doKA P EEYA BT IRG R RS . BTG Sk
AR5 R, 2012, 3(6): 66-73
Fang W, Cao Y S. Chinese crop germplasm resources
information system. E-Science Technology & Application,2012,
3(6): 66-73

[3] CaoYS,ChenY,Kong F S. Establishment of chinese crop
germplasm information sharing network. Resources Science,
2001,23(1): 46-48

(4] 8RR, PRINA . R ERAED T BTHR A 5 s w2
TrEFE, 2017 (4): 41
Jiang S R, Chen L J. Significant achievements in the protection
and utilization of crop germplasm resources in China. China
Seed Industry, 2017 (4 ): 41

(5] skt . 6T 3 B Al B BB i F ik LA R 2
% ek, 2012(2): 1-4
Zhang S H.Thoughts on several issues concerning the
construction of agricultural science and technology innovation
system in China. Crops, 2012(2): 1-4

[o] ABTr, BT, 287, MR de, 25e R, VWD, Jr s . St
PSR B RBBTIR . AR AL PR, 2018, 19(5)
821-829
Zheng D S,Ruan R C,Li X X, Chen S C,Li X E, Xu M H,
Fang W. Survey of elite agro-germplasm resources in Guizhou



13

RUTEEEAE - AAFPI TG IRER T X BB T 37

(8]

[15]

province. Journal of Plant Genetic Resources, 2018,19(5) :
821-829

KR, WA, ok WREE T . X R B A A Al KR Hh
BB . R, 2019 (5): 22

Liu HY, Cao Y S, Fang W, Chen Y Q. Application of block
chain technology in seed industry big data.China Seed Industry,
2019(5):22

Hhie, =0, TORER . XHREE L e PR IUIR SRS . A
ik, 2019, 45 (1): 206-225

Han X, Yuan Y, Wang F Y. Security problems on blockchain:
the state of the art and future trends. Acta Automatica Sinica,
2019, 45( 1): 206-225

ST, E R BRE P, BRI R, DU . BRIR LI ) X B
BOR : WFFTHESL S BRI IR . P AL T REA=4, 2016,
36( 15):4011-4022

Zhang N, Wang Y, Kang C Q, Cheng J N, He D W. Blockchain
technique in the energy internet: preliminary research
framework and typical applications. Proceedings of the CSEE,
2016,36 (15 ): 4011-4022

W, 2 0, AR, T RER L  Ie) LA T A DR 2 G
AR, T AR G4 R . A gk, 2018,45(6)
1016-1032

Zeng S, Yuan Y, Ni X C, Wang F Y. Scaling blockchain
towards bitcoin: key technologies, constraints and related
issues. Acta Automatica Sinica, 2018, 45( 6 ): 1016-1032

Yoad L, Yoram B, Yonatan S, Aviv Z, Jeffrey S R. Bitcoin
mining pools: a cooperative game theoretic analysis. Sydney:
Proceedings of the In-ternational Conference on Autonomous
Agents and Mul-tiagent Systems, 2015: 90-103
MANG, EANTAE5E . SCT IXHEEHOR IR 3k
W5t 2016, 45(2): 97-109

Lin X C,HuY Q W. A summary of blockchain technology.
Financial Market Research, 2016, 45(2): 97-109

JASTRE, 224 | KREEAE SR R R I . [FRRE T
F£,2016(7): 49-51

Zhou L Q, Li Z H. Application of block chain in supply
chainfinance. China CIO News, 2016 ( 7 ): 49-51

FIRE, ORI, AN AR RN BRI B AR R
U AEst: A ERME R ROR R, 2014+ 135-145

Wang S M, Lu X X, Li L H. Technical regulation for
reproduction and renewal of crop germplasm resources. st edn.

SR

Beijing: China Agricultural Science and Technology Press,
2014:135-145

JHASSC . T [ AR AN BT RSO P 1 R R ST AL
5L RO BB, 2007

Tang H W. Study on konwledge discovery based on national
crop germplasm resources database. Beijing: Chinese Academy
of Agricultural Sciences, 2007

80 3L, R, B KL ARAE, XV IR, 2 A, ) E . B
FERD B IR AR L A AT AT TY . A AL B IR AR,
2008, 9(4): 475-479

Yang ZY,SuY,CaoY S,ZouJ,Liu X L,Kui LM, LuY X.
Studies on geographical distribution of rice germplasm diversity
in Yunnan province. Journal of Plant Genetic Resources, 2008,
9(4):475-479

AR FRI T, A 2%, X . P A XS VA ol o
IREFI TG R IR R, 2015, 16 (3): 549-554
Gao A N, Zheng D S, Li L H, Liu X. Utilization and
conservation on crop germplasm resource of minority nationality
in Guizhou province. Journal of Plant Genetic Resources, 2015,

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

16(3): 549-554

] AR BT BT DX B ) B B S A5 22 b B RIAGIE
BEAL | 2% 5 5 R Al , 2016, 2(1): 27-33

Zhu J M, Fu'Y G. Supply chain dynamic multi-center coordi-
nation authentication model based on block chain. Chinese
Journal of Network and Information Security, 2016,2(1):
27-33

K22, N Xk i 2 A RDEERY . B R 5
2017(8): 199-200

Zhang Y, Liu D. Research on security problem in blockchain.
Digital Technology and Application, 2017 (8 ): 199-200

TR BRI . AR XN TR J OB H . (2017-
05-26) [ 2017-06-29 . http: //www.caict.ac.cn/kxyj/qwb/
ztbg/201705/P020170526650562843788.pdf

China Academy of Information and Communications
Technology. Ten trends of application and development of global
block chain. ( 2017-05-26 ) [ 2017-06-29 ] . http: //www.caict.
ac.cn/kxyj/qwib/ztbg/201705/P020170526650562843788.pdf
Vitalik B. Ethereum whitepaper-smart contracts and
decentralized application platform ( 2015-09-30) [ 2020-05-
29 . https: //github.com/ethereum/wiki/wiki/White-Paper
I, AR, Eifk, ERAE BRI . NG BTRTIRAR
REFEUHE ST . MY EIRSAAR, 2014, 15(6): 1209-
1215

Bai P, Cheng X Z, Wang L X, Wang S H, Chen H L.
Evaluation in agronomic traits of adzuki bean accessions.
Journal of Plant Genetic Resources, 2014, 15( 6 ): 1209-1215
TTi A R RUF: AR AN, skt , 221 T, HERH , X 28 . 271
DY UL P BT IRA 2RI SRV AT . B AL e U5
#i#,2017,18(1): 10-18

Wang S W, Song F J, Hao J J, Zhang X Y,Li H W, Shao Y,
Zhao A H. Genetic diversity of agronomic traits in 271 pea
germplasm resources. Journal of Plant Genetic Resources,
2017, 18(1): 10-18

Huckle S, Bhattacharya R, White M. Internet of things,
blockchain and shared economy applications. Procedia
Computer Science, 2016, 98: 461-466

Omohundro S. Cryptocurrencies, smart contracts, and artificial
intelligence. Al matters, 2014, 1(2): 19-21

AEW], LI XHEEHOARLEBUR SR 1T e A I 2808 | 315
HUBHF, 2018,45(2): 1-7

Ren M, Tang H B. Survey of applications based on blockchain in
government department. Computer Science, 2018, 45(2 ): 1-7
TR T XU BB BEAUHT R 5 . P R
%%, 2015,15(10): 15-17

Ding W. Block chain based instrument data management
system. China Instrumentation, 2015, 15( 10 ): 15-17

Dennis R, Owen G. Rep on the block: A next generation
reputation system based on the blockchain. International
Conference for Internet Technology and Secured Transactions.
London: Institute of Electrical and Electronics Engineering,
2015:131-138

Buterin V. Ethereum white paper: a next generation smart
contract & decentralized application platform. www3. ethereum.
org Nick Szabo, Formalizing and Securing Relationships on
Public Networks. ( 2013-05 ) [ 2020-06 ] http: //szabo. best.
vwh.net/formalize. html

Mainelli M, Milne A.The impact and potential of blockchain
on securities transaction lifecycle. Social Science Electronic
Publishing, 2016, 23 (3 ): 61-66



