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Comparison and implication of crop germplasm resource
management in China and the United States based on
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Abstract To analyze the problems existing in the management of crop germplasm resources in China and
propose feasible paths to improve their utilization rate, this study queries and analyzes the relevant papers
in the Web of Science database during 2014 and 2023, as well as the institutional policies, planning
schemes, etc. on the websites of the governments and competent departments of China and the United
States. The results indicate that: 1) China (Data of Taiwan Province is excluded) adopts vertical
management approaches for crop germplasm resource, while the United States adopts flat management,
but each has its own advantages and disadvantages; 2) China’s crop germplasm resource conservation

quantity is close to that of the United States, but there is a significant gap in phenotypic identification,
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genotypic identification and utilization efficiency; 3) China’s planning for crop germplasm resources lags

behind the international situation and technological trends and has not been updated in a timely manner;

4) the informatization level of China’s crop germplasm resource management is lower than that of the United

States, which is not conducive to material retrieval and distribution; 5) the response of research on crop

germplasm resources in China to emerging technologies is not as proactive as that in the United States; 6)

the breadth of international cooperation on China’ s crop germplasm resources is lower than that of the

United States. Therefore, the management of China’ s crop germplasm resources needs to make the

following changes: 1) Actively respond to challenges and adjust planning goals in a timely manner;

2) improve the level of informatization in management to facilitate resource retrieval and utilization;

3) enhance awareness of intellectual property protection to prevent the overseas loss of germplasm resources;

4) expand international cooperation channels and enhance cooperative influence and leadership.

Keywords crop germplasm resource; China; the United States; multi-source; bibliometric
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Table 1 General data of crop germplasm resources protection and utilization of China and US
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USA
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PEFF TR AR . HAEE R B Sk 7-9,11 ],
Note: Data of Taiwan Province is not included in data of China. The same below. Dis the average number of 2016-2020; @ data comes from

“14th Five Year Plan” for the construction of modern seed industry improvement projects. Other data is from reference [ 7-9,11].
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Table 2 Crop germplasm resources goals in 2030 of China and US
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Note: Data is available at reference [9-10].
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(a) KiR UM Search page

(b) Hi5 UL Application page

Basicinfo | | Sourcelnfo | | Showallcolumns || Show/hide columns | | Show 10rows || Excel Search:

Showing 11 to 20 of 500 entries

O*  accession PLANT NAME TAXONOMY

Previouss 1 (2|3 4 5 . 50
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Search ACCESSIC|  [Search PLANTNA| [Search TAXONOMY
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O W 58803 Mo17 (Meth) oo M ta, United
648 aess ea mays Lsubsp. mays
Ciudad de México,
O pi690ss2 ML 7T Zeamays L.subsp.mays

(c) Z5 UM Result page
1 EE#HRZREEMNERRG]

Fig. 1 Examples of searching in US crop germplasm resources information website
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Fig. 2 Examples of searching in Chinese crop germplasm resources information website
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Table 3 Crop germplasm resources projects undertaken by the US NPGS System during 2013—2023

A/ % T H 4 9k IR A 1/ %
ARy HH A Percentage Percentage of sources
Number of
Year s HE G AL AR VY H Al
projects NPGS
Cooperation Budget Out of USAD Other bureaus in USDA

2013—2017 444 83.7 51.6 72.5 22.3 5.2
2018—2023 1701 76.9 58.3 62.6 8.1 29.3
2013—2023 2 145 78.3 56.9 64.5 10.7 25.1

T B Sk 3 FE Al R -4 b AR 5T IR 55 5 R 3 Chttps : //www. ars. usda. gov/research/projects/) o
Note: Date from USDA-ARS websiteChttps://www. ars. usda. gov/research/projects/).
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WO R 60 %6, 1 38 EAE Y 1938 305 L
X MAG, A 57.2% (F 4, RESEEME 2/
FIRFREAANR, KERME T RE LT /N
4 A4 R W0 2 ) 5T A BIF 5 T S ] O T A ) s B
= TR W) 995 75 2 o

Fa4 P EFHEEYMRETREMARTOPIER

Table4 TOP 3 disciplines on crop germplasm resources from China and US

TOP 1 TOP 2 TOP 3

P

- 0 3 0 3 0

Couy  BH /Y i1 4K/ % £ i H /%
Name Percentage Name Percentage Name Percentage

H R7ES 60.7 R R F /WA 0.4 HL A2 1) ot -
China Crop science ’ Phylogenetics & Genomics . Phytochemicals .
eS| R7ES HEL ) HL 2 L) 72 .

57.2 11.6 3.5

USA  Crop science Plant pathology Virology - Plant

B Sk E Web of Science 84l /4 (www. webofscience. com) .

Note: Date comes from Web of Science Database (www. webofscience. com).

SCHk ge it g5 R B R, QTL (quantitative trait
locus) J& 3T 10 45 AF ¥ Fh B 9% U5 09 3= 20 55 7 1), B
WA Ak b 36 AR b OBT B IR SCRY E B
S35k 31.9% .32.0% M 32.9% (£ 5) . 55 L
M9 QTLAH L, o 2P 56 2 2 56 5 A0 A 58 J5 1) 1
Pl AR 2, IF HLP YOG At 58 AN TR) 3R A
2—5 i Wy B 58 5 ) g2 ER W A (5.9%0) L A
(5.4%) HIRIIF (4. 2%0) bR FE 4 (3.3%),
5 [ 5 2—5 067 1Y A 55 77 ] ) J2 R £ 77 4 (5. 22600
M By (5.1%) (MR 45 2 i (3.6%) . o & B
(2.9%) o WAEJE 43 A ok &, RIS 43 F 5% O 1) 1Y
£6 b K, 2014 4F QTL 40 %) v 3% [ A0 26 [ Y

92.0% F1 60.9%, 2017 4E 4> W) & &= 47.3%
54.7% ,2023 4E AN 5 14. 2% 1 8.3% ., Al W, 3k [
Xof A 4 ol S5 5 R B B S A £ | T 9 [ X R T R
PN s 22 5 oAb, R 32 2E0F 58 05 i 3
FAEBE R B R s M e — o R R W A
KW FE I AR E P AR

SSR A7 ic . SNP Fric fl GWAS 4= F K 2 56 Bk
WEE IR A W A5 B2 00 h B AR 3R R
43 ) B AE 1980 4E 48 L 1990 4E 48 A1 2000 4E R )5 -
FE 4 BRI RO B8 8 AH OC 38 SO s B SRR oR
) i LS T] 43 1) & 19942001 i1 2006 4F 5 35 8 & %
AH SC18 SCHY d5c L B 8] 43 391 & 19942001 F1 2009 48,
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x5 EXURBPEREEMFHRZFERE TOPSHE
Table 5 TOP 5 research directions on crop germplasm resources all over the world and
from China and US

HER SR SHEl x
Rank Global China (0N
TOP 1 QTL(31.9%) QTL(32.0%) QTL(32.9%)
TOP 2 A ™5 (5.5%) I 3E (5.9%) MR 5 (5.2%)
Grain yield Salt stress Grain yield
TOP 3 Wi (3.7 IR (5.4%) F R (5.1%)
) Salt stress Microsatellites Gossypol
— B A (3.6%) AR IT (4.2%) AL (3.600)
Micropropagation Arabidopsis Root-knot nematode
TOP 5 MR 4%) SRR EERA3.3%) WREA 2 9%)
9

Microsatellites Mitochondrial genome Coat protein

E AT bL.

Note: Numbers in parentheses are proportion of papers.

WSCBCEE 750 9 1037 .1 166 581 Ff s Fo [ & LA 18 SCHE 2012 4F 15 2wy e Jim b i 4F 8 B, 107 3 [ 9 18

T8 3 Y F5g B 1] 4 51 2 19942003 1 2009 4F , 18 3¢
i 3079.1 273,664 % . LA EE,
I 20 23,20 Fl 15 4 3K 2] SSROSNP fl GWAS
W SCHY v 0 T S B 3R e S0 I 4 DT T 18,
16 114ECE 3) o X F R SSR 4 FhridHoR , o
260 ES SCHY B A 25 B0k LB 301, 0F HL 36

—a— SSR(T'[H)

20.0 SSR(China)
18.0 | —=— SSR(EH)
“ SSR(USA)
16.0
| TG RIES))
o 140 SNP(China)
on
g 120F @ SNP(3[H)
3 SNP(USA)
S 100t A A
= ---A--- GWAS(*['[H) AN
S 80t GWAS(China) ,
60| ---m- GWASCER) g/
20 GWAS(USA)
2.0 ] .
| ;
% " O e :E!E" .

SCAE 2017 4F Z 5 AT AT 8 7 s X T 7 2% 19 SNP
A GWAS F AR, LW ey it A% 08, L
1254 10: 9, 3 H 3% [E X% SNP (8 5% iF kb F 58 & -
FHIA . w] DL, F R B 2% AR R 0 B B9 R Y F
5% LU 4= BROFI 52 (5 W B, 22 28 g oK A s TR) A 38 3
FoAR 5% 0

1 23 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

JJiis} /4% Duration time
B3 . EFEESHSSRSNPHIGWAS TRMMRRRIEXMWEESLL
Fig. 3 Annual distribution of papers with topic of SSR, SNP and GWAS from China and US

5 ER&E

2014—2023 4%, " 3¢ W0 [ 73 3] A 3 AH 5% 38 3

3646 F1 3 347 &, Hoip EH br A 1E 18 SR & H 43 31
J& 25.6% 1 25.5% , & V5 E FK 8980 4 5 A 932
853, M AEEEMEE 2.6 M2.54(F
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6). H—fEHEEZE N EMI® XA 33005, 4
TEE R 694, B bR A& 1R SCH b b 17.8% ;
B-EEER M EEMNIBSCNE 2377 B
TEHE K £k 944, IF B E bR & /E i S0 b ol
248% ,m FHET7TAE S REAGERZMS
AN R B IR R K R
PO, AR S T E AR — VR E R S
13.0% , B 7 B 3 37 30 02 b [ () A 3 48, A 4
TEEBAEEEEMMERER. XEGERE

(05 A4~ B 5% Hp LB kL ARV RF Nk
HBAER S EE R —EEEZKIR N 12.5%
R PR SR R, B R YR R
BEPR AR 2 A K 4 0 HE AE b R A1 R R
559 MHE 29 0, T B AT 43 0 5 A 6 A 2 £
RS (=S SN e S N R R (B R AR )
G807 B IE R T Tz W E bR AR R E
PRGBS ZEMILE A —& 228, 55 5 F
B IR W E R SRR B .

Fo6 P EMEEMMRRRLLERSIERNILER

Table 6 Comparison of international cooperation on crop germplasm resources papers between China and US

ERi 9 B EEIR
5 H All papers Papers with 1" authorship
Comparison item o 2 [ o [ 2 [
China USA China uUs
B SR
3646 3 347 3300 2377
Number of paper
E bR & FIB 3t/ %
o , , 5.6 25.5 17.8 24.8
Percentage of paper with international cooperation
E bSR3 S 5 E K
o . . 103 129 70 95
Country number in international cooperative paper
FE PR EIR SR 2 5 E K5
o . . 2.6 2.5 2.3 2.5
Country number per paper with international cooperation
TOP 5 & EREZEIE S L/ %
. . ) 20. 3 25.7 13.0 12.5
Paper percentage with TOP 5 cooperative countries
TOP 10 5 /EE R IR At/ %%
5.2 37.6 15.8 18.5

Paper percentage with TOP 10 cooperative countries

6 B R

e [ 2 b ot BT R 0 K A A S AR R
BEUR AL TEAAE)T R B RS TR S, e A
TE LLR )R- 1) AR Wy 7o o 9 A ) e 4 00 5 i —
AT 208 FAE B AL T BOA R A H TR R R
ARG 2R o3 e FIAGE T 5 30 T 5t ¢ JRAE 5 B8 ) AN
%, X B 2% H A /D T A 1 AR A DL A 5 40 Ao
Jot B PR T e TGS < i A, AN A T U B AR E
A 5) [ PR & AR AT 5 in o, 0 H: 55 25 26 o it B O
FEEZMEERD.

T B3R A, B E SN LLT T 10 5 AR 8

b o R A AE B, LR fo e 1 L DR B RO [
AE 1) Ao Jo 9 ]

1 AR 13 3 [ B JE 4 b B ik ) B B il H
e, T e S BT L R ] BB IR R %
AR R By BotE LRI, I B AR O H AR o 8 BT IER ]
0B YRR A T ) () 25 B, AR R o A
DR 2 M 5 Y AR 0 7 L ST T A R
R s Ao, o3 B B W 5 LA o 5 3 AH O i 2 A B
SR 0 5 Y AR 0T G R RIRE AT Rl B DR AP ORI T . 8
il B oA LA I A B e A R R AE B 2 5 e B Y
TR 52, WA BT IR AR L A A R AL AR 20 BE 7
3, i b i B R AL
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2) I ST AL AN 515 AL B E A
SUBMIL . 58 25 22 HEFf 5 58 PRAE 5 A 30T H 28 3, i
VAL T WU H a3 1A 1 T PR IE L A By
A AR AR 28 9% T R b It B R LR A7 AR B BT 5T
A L BN B 5 AL, A2 25 R e S0 5 A% R
55, R Bl 5T BT IR A M T DUAE O BB R AR 2
— o T Al A A TR A AR W A o B IR AR 0 5 M
LG 2 Y A B AR, 10 75 4 1 Rh BT BT IR R B 4
—1f.

3) B v A B 5 B AR BE , O A A i) A
TR LA 5E 3 A [ T — B R BB DR A BOF- L 8
4 [ i AT 28 90 R I3 CIRRT D 7 i 5T 8 A A4 B
[vi) IR 35 Jaly e 4 BHIF e i R 2 w1 AT D o 0 D5 42
- o B BT A R TOR R E A B R AT
RE S AR L 8T, O HLZOR SCHR IR 45 BT R
] el 12 TR o 2 — 20 A ol Jo 9 DA i O R
$& TH A AR 23 B

4 4k 2 n i [ PR A AR R i U AR
o MAS—al —E R U R S AR L S
RIANER A || o R ks W8 SRS 3R (B R
FMMARFEMEFRREEERXZHNEGE. £
i v oal LAE i e 52 0T 58 4 AR R SOy T R
BB ESHe p b Rl s 25 D7 AORER AR 3
AL AEA AR T Z B A CEL A 3 A B0
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