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The Distributed Long-term Soil Archiving System in CERN
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Academy of Sciences, Beijing 100093, China; 4. Ansai National Field Research Station of Farmland Ecosystem, Institute of Soil and Water
Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling, Shaanxi 712100, China; 5. Shenyang Farmland Ecosystem
National Observation and Research Station, Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China; 6. National
Observation and Research Station of Fengqiu Agro-Ecosystem, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008,
China; 7. Yucheng National Field Research Station of Agro-ecosystem, Institute of Geographic Sciences and Natural Resources Research, Chinese
Academy of Sciences, Beijing 100101, China; 8. Key Laboratory of Vegetation Restoration and Management of Degraded Ecosystems, South China
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Abstract: Long-term archived soil samples, as an important part of the foundational support of national science and technology in
China, is of great value to the study of long-term changes in soil and environment and the sharing of samples and data. In recent
years, with the continuous increase of investment in agriculture and eco-environmental science and technology in China, soil
surveys are more needed and the accumulation of soil samples is accelerating significantly. Thus, there is an urgent need for
establishing the relevant standards and specifications for the long-term storage of soil samples. Based on the national standard
“Soil quality Guidance on long and short term storage of soil samples (GB/T 32722—2016)”, and combined with the experience
in constructing a distributed long-term soil archiving system in CERN during the 13th Five-Year Plan in China, a soil sample
storage management strategy, the standards for soil sample archiving conditions and the information management system were
introduced in detail in the paper. The system will help provide references for the long-term standardized storage of soil samples
and the construction of soil samples archiving system for the Third Nationwide Soil Condition Census.

Key words: Soil archiving; Soil sample management; Soil sample encoding; Storage conditions; Long-term soil monitoring

IR AL PR A R A S A T S AT
RO D3 o R D e s I 25 375 R B LRI

w8 I BT AR R AT AR AT E B A
b P ARG WIS TC A B A 15 B o A4 23 A |

TRAF T - SR 3 38 28 A [ ) [ i 90 5 6, R 3
HERREE BRI BUFEI, AR AR KR
EFsE$ it T 2% 36 . Torn 5 BHIARY +-4E
R T L HHE MR EELE 20 HEZERTS 09 E AR AR
Knapp ZEPERRS HAEH R BT 1940 4E LIRSLA:
FRATEFH SRR 0 (4 PHESG . Navratil 555Vl {47
10 4F~17 AF0 EREPEAL T 05 s R RS dek il .
Lilly S50 2o of b 0 988 R 5 [ 007 8 2 R 1 1
7 TAME LR | R R A A X e SR A
(4 5

H T R e M B A T AN Wk A R 2

R iR TR % R EI M i) ST Al wt = i
HH AT, SEEL T UIREDRIER G . VR R A
Ak . BRAGIAB R HESED) [RIREH, 1 RG24
Bt MC R E TR BT AR R R, S
i A S ] T O s A g AT AR B ) A st TRD U o T R
TR0 g s AR SR L SRR, PR
R S S A M B A ERE
Liu 550258 3o ) o [ A 25 R GEWF 5 4% ( Chinese
Ecosystem Research Network, CERN ) {17+ £k
T E Iy, BRI R R BB S FE R KR
BNOE sk e 3t CIBE <Y S -3 2= S s B/ U

http://pedologica.issas.ac.cn



6 1

FRETEAF . CERN 0 L e i K R AF R SRR £

1471

A 2 R Z ) Y DRI

Wb, TR SRR AR A B T RREE AL
P 9% R LI IR AR I B SRR AL 25
S A LA b I ST Y SEEE R
HZS RGN [ 2% ( National Ecological Observatory
Network, NEON ) T34 S 00 IR A it Y E 4
RAEH S SRR SE T LRSS T 4%, NIRAF+
P B TR S R T AT

B S T e = = < 1 D 7 N = A v o = R
WA S> L3 L AL & SR AF T — 2 Bt 1) 4%
(£ 1), EJUE, HRRAFAERAEHRTE, JUHRE
PRI SR SRR B S LSRRI T A U
(A B AL REEEN 22, SR, A TR E 2R RS R
GoRE R By IR 3R EIAE D S A TR A R

IR R A UR M AN | 4] 2 A Wi A P &
J, Hhdo BRI T Z, X ik s i
fE 2B IR AIRE A R A IR R S D RS AL

SRR, TR A I A T Y 1) R 4
AR JLAN D71

(1) BREORAF I i B = AR RS o th TR =
AHIL ) L RECRAFARIERLTE , #E2% B VERAE R DAL
FHIL BRI, ARER IR G ORAE T ok 5 DB AR
REBCIIIORAE, (ER HARAF T ik Al REJF A ML .

(2) 353 AR R T R AF , 1T 220 o HLR AT
HY BT 2K o KAV H Y A8 th 2 5 AL M ER
&, BASHIAAF T K. 55— I, Hg—
TRAEER FEAR I AR BT RN 55 0, — KN AEAEXE L
MAr AR, B, SRR — R AR

x1 ERIITIBRRTFEZRSG

Table 1 Examples of soil archives repositories at home and abroad

TRAFHLE RAFH= i 25 1S Rl AT e 3l
Repository name Number of soil archives Span of time and space Storage methods Sources
[ bR - 562 LA Bl 1160 {F# A 1k, 5000 P LFEAGAWR] 1927 4F; LEEESE B EEHIE . HE  [24-25]
TF R ot s M R B . 82 MEIR R HOBAS 4
3500 4 - FEH A
e 1% F S 2 4.3 J IR RETTE IR 1840 4F; FEREW BEIMHDUE [5]
R0 R
e E AT A48 ik R ERETTAIIE] 1934 4F; ERER BISUBEARS [26]
(ER ) N e
BAKFIW CSIRO EE L1 £ 7.8 i, KA T 9000 4~ P EFEEIHE 1924 4F; LFEIE BRDR [27]
FT T AW I
3 [ [ 58 A 25 L 1) 2% 3246 1 I EREVE WIS 2013 4F; LRRET DEESHESIACE [28]
FEH 46 1Bk
ERARFHRAE L0 BT A5 T R + ey E5 20 2
F ] B3 ) 3 257 itk 4:F, 1980—2013 4F FHLES S AN BE R, B [29]
IHARAT
o E B B Bt LR Y 24 9.7 Tk R EREEWAE] 1934 4F; BRAET ROEIEESOEEDE  [30-31]

fif CERN 3530

CERN Fir A7 it 5 0t ol gl £ 2% |

F s I A i

(3) LHFERGE e Z M. HAvE A Lk
PRAF E2ZOEE RS AT, BT RS B
Mo TR HURAE T, AFEHUE Z A L RHEE BBk = 5t
—RROAE L, BHAS A BIGE AL AT, BRI T+
R, T8 BT IR 9%

PRI, 5 ZERR R T ORI A DA 114 SR
AL, RGUHLTE S RS I &, A5
SWRAE A (LUTRIAR R =) 45, LU
Je B SRR rp i R LR AR, AT O 13 SR AT
TR LR IR T S A B SR A R e

http://pedologica.issas.ac.cn



1472 + b1

T 59 %

1 CERN AELRAESHmE N o3 A SR E R S

EE X} CERN 5 3 4 FE K ) 07 A7 1 I 19 DR A7 53
B, = G — B R, AT Tk
TA7 . — IR EHE AR (B 1), RiEad +
FESEI I 43 A0 SOE AL AR A R RS B — R e
B, I3 CERN HFEH G B R IF L= . %K
BEEAOR T ERER IR R, R T A RRER S
FHG AR Z MM P G, SCEL T L REE RO B

BT, fRHET ERAE BT, R T
TR A
1.1 CERN 1T E#H RREFRE

TG A AR E Ak 2 20 A0 2 R ORAE Y T H DRI
M EEFB, WS B R R AR X
Ao A AL LR R R S MR R IR 5t
— AR AR P R AR 58 BORE S PR T AR, 1D
SIEHLE MRS Ry, He BRI AR Y T ok
LG EFES,, R BRAFRE AR A R

[ >

e >

T
.
N i
X3, X
i o FEL AT R =
F1
© JLSEALRAEFIHIRE T © BT 5 B
= W RIS
® bR (b IR AF LI ® BB A TS
{AE 2
NV Are S N
— ) KATE
 RIEILIAT AN J— . ﬁiu”A
KH TG [,
s ) f :
- PN
X3l
RAFEN )
K o fAr . —IRER” RER
Fig. 1 Schematic diagram of distributed storage and unified management

S R B — AL B R AR AT R ) LY AL
TR IR TR T R SERY, 2 HFEE R
FAL A m B, — b (s B 3 T A
PRAERIIOA 2 SR, . B,
HERBIEE . LA E RS KA . b S LA
W R 5,

TEIZEmE 38 5 R, CERN 7E 2005 4E5]| A F-3h%
BEARATAE G i BE , 7E 2006 4505+ REARTEVE & 3
WA 55 ALK S0 B FE 0, 78 2010 4E 2247 13T
T CERN ke fh ey, %1 2016 4F CERN
FHE S b T TR B R AR G A [ R bR v
A St ek BRI TAESERE 1, T 2017 A8 A%
T CERN /3 H e S KIRAF 258, MEN L
BEK IO RAT B AR TR

D E AR REHEMYS (CERN) H0RE S R EHE S (AT )

1.2 HHXTEERKBRERS

CERN 73 X B 58k S KA R i 1 A
O FEFN 1T A KSR, RFESE — 0 - S it 2 A
-6, A A R T 45 XS MR A, ST T
THAE RN ST (K 2),

RGARAE T CERN &l +#E . 245 KB
TH A KIS RME A, JEXTR K i I s
TAE CAE IR 1934 48 ) #ATIAE, HETC AR
10 T ARRE, s TIRE R A, wibe
BT AR B R G B R i R BP0 B 2022
Fo A, P EREEIT 4.3 T, KIEREE (1
Ruli . NSEH RS . PRBHES . 2SIl . Sl
B vl g Wbyl Eheruh . RS L Bl
ViAE) AT 5.4 Ti

http://pedologica.issas.ac.cn



6 1 PRAEHELE . CERN 4345 28 3 RE S KR R S A 1473

=
96, 740 - 67,216

EHE3 L |
IS I |
LIEY |
TEFH |
B
I |
fih i |
L |
AL |
sl
(B

JOE L |
SRIRZ Mk
A |
AL

=YL WS, GSQ016)1595S 7
AT Y

o

10000 20000 30000 40000

9 FERL BN

37,232 313

P12 CERN ZpAi s dh K RAT RGN

Fig.2 Overview of CERN distributed long-term storage system of soil samples

ARG RAT B 3 S AR e S I e B 4
THOEE RO T ERUE Y A S T Uk
T EBEN . R RS ALK, &g
TAF TR AL R ARBIREATALETT,
A SR A IR ITBE BT, LA B 3B 43 [ A i AR AL
B SIAYIFR, FiHa8 T AR ZREH
IRANEHE , sl T 3 A i (K DA U A b
MR, fedt T 3R i

2 hREORAT B AN SRR R R

CHEERE RS WA R4 )
( GB/T 32722—2016 ) #& 1} S AR LRAF J7 58 091 57 f
LA H B H B RAE R b al 5 R AR AR
HWE . RAESAEZA T, R RO DL S AR
A7 22 J5 fe] o 28 - AR 23 B 4 TR AL T R AR AL
F6 3%, S MiZARME, CERN 14345t AR 4R 52 B
L, PRI T EREORAE SR E L RN DL S s
FREERINE, JRA12145 &0 0 T CERN K0 W 4
FER R ORAE (B 3),
2.1 REIHLXVMREFE

FEAUT = RERTFERLWRT: (1) EX
S 35T B3 R I Y R, TR IR
VLT RS (2) R, JBR R E i+
BeRNEbR AL, — ORI AEA IR 4 TR AR
M, 2l —FRSAEFERKBIOAE; (3) HIEPRIERESL

CERN fR77FRY A EZALHE . K 40 4

Bactre . KRG RE . 5 A A 4
FHAERM AR ZE e . Aol F OB . A
uh FATARAE I DT 2 A, DARCHA - RE . BREEAER
A2+ R R RSN, Hofl R RERE T K
WIRAE

TR A R B T L5 A 5 R RV AR
Y MRAEIA , R TEIREUIR 20 1.0 kg X
TRURIRAT, % 88 L REURES 5 A RERIME , HEFER U
AR RE, IF LRI R AR AR A S
22 REFEMHE

B R AR A Tl R 2 TR 5 A K SC M S5
FAFEA . RZIRWFEW . TCHE KRB | Iz s Y
TR AN NBEIR 2 e BB . R
BB AR A SR 50~ 100 AR5 A7 5 UL B A7 i =X
et . HHERAEIE UM S, i, IR A PUE .
Bk, Bids . Blidy. mETs Y . B 5 R 5 T
A TET R R EE S T A SR o Hi B TR R B
N 378 K F T A PR IO A R e R B, dnh
OFEBRTHE 6 R HEMRNBCET R, #5KE
1.2 t/m,

T AR ORAFAR BB A s T, e FHER AR A L
MR AL MR BN BB AT, AN
PR AN AT R KR, DB LR R )
JE 3 TR T G 5t T AR A 2 b AR 2 e s
PHAE R IR

BEARAE R AR | 4550 B L KB AR
B it AR R B R 07 A T T BT T RS T AR
AERE AR HOMSE R, IR S A M A A, Xt

http://pedologica.issas.ac.cn



1474 + B o i 59 %
< X Hi 1
> R ] [ad — -
I_ ________ | llm.‘f'lib(%
W1 2345678 910 26
&;&&A;;.&Ag‘r‘_
7/.7'5
had 1
S
- B
i ——
I —

T ZERE DR EREAOR R, HEGRLSE 1A VAR PI AL o LA (R A R 45 IR S 2 1 3 A R A8 AR OGS s F1

SCATAE B, Note: the left figure is a schematic overview of the soil archive repository, and the right one is a detailed diagram taking cabinet

1 of rack 1 as an example. Facility deployment and management of the soil archive repository is according to the requirements in Sections 2
and 3 of this paper.

13 CERN :AELRAF R A
Fig.3 A sketch of soil archive repository in CERN

T B AR AR (O AE T, BEAE A A Al R ST il i
(RESRAT (Al JREAE ), B0 A AT 50 38 0 B 4 B T b
Ao ARGPRA AL AT 5 FHAR N B AR . 7E 23 [R] R
AR FRVRR, AT (0 AR A, (AR UE R
T8

FE S AR I T A AR B A TS — S . Gmit
Tkt B A REARGS, RIS AR
Wi B — 2 TS, B — 2 RN B
7 =G5 . @it gis, BNFERER TSN T
ME—gi5 (&3 ).

TRAT AR 2R IR R N 255 5 SRS A TR R 25 0
HEEMER R BEXALSMERRIET RN, Fln
RECRPF B A G aliTs gy | SR B AR A2 O Z R <
S T2 20 (o P T 0 3 4 10 T O R A
Feo BRI B —IRTE 5~ 10 4EF 2786, FrLle ik
PR . (R AURRE S AR EIRE, AR BB
SRS, NG, OB EEEIMAENE, DO R
S0 AU
23 REEH

TR S B S V% SRR AT RS e AR

PR AER, BRI EERRE. (1)t
MRS e v — L ) 5 ROC R A ML
b, PRAFE R HDC IR 264, et AR (B¢
W e RS TR LR (2) IESR
M L RE AR . P, TR SR AR A
W25 B BN R N, KT e — e A i Ak
PERRAE s WRSQIE B AERYE Y 68, 75 18 ek
VRIS ARG s FORIEOL T, F BRI
W (3) MBE 2520 e A AR 36 1 el A~ 1
Jito & LRORGATAER A A b, U PRAT RS 0L
ARUERR IR ; A5 DREIRAFAE W AR D, D IR
TAERIRIIR IR R EAR . (4) Lt BRI
AP KA — D EE DT, FHMEI k. Bid . B
1IN 7 N O R SN 7K A NI WD/ 1787 N

3 hREHMEILALS
455 — 1 - e B A A T ARG SR 4 8 PR

FREPRIE . Sl R GE, A RAF B AT 58 i AR IR
R B R0, IS IS — S 5 2E . FrEUt

http://pedologica.issas.ac.cn



6 1] FRETEAF . CERN 0 L e i K R AF R SRR £

1475

AR . AR AR B AR AT R . R AR 2
15 B AW AEREARRNE; tnl DISCEU B K0
B . TRARRE A R R AR ] A
P 5 R ARAE
3.1 HREBRS

FE A R G 0 E D RE R N R A LA
SEME—ZRAT, %GR T R AR IR A R R
b R R Bk 5 A4 B 1Y, LRSS R AN

Gi—9w5 . ATHUEES (6 07) =RAEH (8 1)
ERFEALRACES (4 467) +HES RS (3 07) HERF
S +EES (1) HEgs (3 47 ).
Hrfr,

® TTHUGAY . HAEREHAT SR T,
B—%.

® CREEH: 4FE+HA+H, 120080910,

®  CREEHLRACAD: FTLLRBCER/ES R, R
N T S/

® BRGNS FRFERLRTRE S A e U
5 ATDRECT RS RE Rl SR AR R AR TS
ABEESE (XF CERN L%, MRISWNIAAIHE GRS
RS o

o ZUFE: mIEEN 1,
Fomat 9 2, WP RN,

Ji7 )

] AR UK ik 3
a F/n 10, b FR

0 Fmifi—; ERSHN 1 FRILEHEAAEKRT 1,
HiZm A5 1.

® (EHtHED: LR ERI A .

Bt : 53290120150501SQ0201012SSC, %A i
MHXEEWT: RATamM M, 2015457 1H
KA, R 02 RAEHEARML, FEE SN
010, EWNH 12, HES 2 RRA LM, %A
55 2 i, SSC F/RIET CERN 34 LR e
3.2 TEHMEEE

- SRR RO PR R R R G e R
4y, EEHTHRAMEHEHFEREFR . BIEER
LR APEAR BAE . B s PR i I LR B
PRt ALl e, R 2 R AR O A A B T AR
%K

- SRR B PR 6 N SCHER  SRAERE R R
FAEER. fHZERE. FEREER. Bk
FRFEMIER (K 4),

® CRFHtIRER: ORI EAG R

o FAfFEER: UOFSEARGE. A5G
B RO R 2 R SR Bl k.

® THZEKFE: WE—RESNEE)ERE

— AR 5K 22 T R L R
o FEMEESR. & RS AN E

1, YGRS T AT (S0, AT ke, B
e HRY. ZtHEAEREMRF. HESH X 0 M —— G — G
samplmg batch %*_ﬁﬁtu\i;% plot Eﬁ IJ_-T% soil layer j:):%
id FAftk L i PR 6 i o 1
.......... project_code Il H T, plotid KR T —
characteristic k1 Fi e
i Pesh B
............ 1 layer_id + 2 3k a
specimen_code FEfhHE

proposal i1 JFEF

id i

specimen_code

K4 LR

LSE U

SR P45

Fig. 4 Structure of soil sample information database

http://pedologica.issas.ac.cn



1476 + b1

=

59 &

o H{bMEE. Uy LR B R EE R

o FEFMINPER . WEFMAS . HiFA . H
WWEE ., WAL HEEA L R A
58
33 T1EHSITEESAGES

TR SEHS EAT G D REE 5 A
A M A B, AR I AR R B R
JE s IR S BAE . T B R — 1 ) YE A
VAT, SEEE T A AR B R A A DL R K
WRAF R DL RIS 5, 1%
SEARBFF & T PC 3. Web S FIFS 33 .

R EAE R TR, ZTPARETE2E
T X6 BRI AT A I o R O D) ) 5 T B
JERELR (WAL | REERF RS ), 45 2GR FE
TSR OGBS — 30 (ke A5 B R P i RE o
SRZ KA WA ) AR SR B R R E kR
F7AE ), AT B AR HERG . A7 A oT e S8 5
o CMBHE AT AR, R G R
FHB R, T Z 0 4 A 6 0 I 5 A e A% .
34 EEEETE

JE s B B B 4R T AR AT B 45w TR
PO, AR RSN IR A Ak . 4T
PLAE . HoA 8 il 2 S AR W s 0 4% e A7 T PR
B, AR FTEPHLAE S A aT S EE RO, A
WL RESE A . BRI, IR, O
AR AF H oK

4 HIE=EEERLE R B

b = R R AR, ASIEXT
T 15 [ 7 98 A A e B 0 o8 2 HA R AR R
iy At - 4 = B R R R A TR R AR R
LD AT D @ o8 2= 0\ A B il wt = 7 N 18 )
RAFSAL, 1= TAE T ZCYHME, FERE
= RN R —, BRI b . A
RETL 1 [ 52 0 RIS G - R B . ) + 398 T b
AR, FT CERN FE B AT 1 A SR Az
B, BEXF A R A R S DA

I3 AR RARAE N — AL B 00 L RR IR SR mG, 32
A A4 = e A 2Ny RN A R S T A
B R R E AR R R SR
8 R AL PR AT 5% CERN L A KR

RS, FEEE., X, 4. TSR 2R+
FEARAT B T2 B SR g 7 o3 A 2 A IR A R
FHFARAE BA AR ACE B 4 78 E K2,
LG — 1 REAE B BT, XA E] Ak
TRAERY SRS G — B 0, AU HRE A A T
RETHNERRM . FEHTAEHE, FHERL
RS S R R O B, R
PFARAF R LA ME— RS, I RE A b1 X iz 21 i 2
ORI TT, R E R P b A i R S
WER . RS ANRRBENLE . B2 (5 B L3

TEZH B 0 An T R R 0 = T AR R AR
TESCIET AR . R A T ARy U AR
LKHIMACAES T A TAEN EZHS, |
S R RAE I T R AL B R
A RE ] B E R AR ERY BT AN [ DX 38 A
MR, MR R . ERRHI& . TR
FEVE . PRAESAFAE T, DRAEIEHITT VR4 Y A
PRAFEAE RN . TEORAF EARRSSA D, PR T AL 2.1
HR R, XTI R A SR TR, B
Tt JFR R . T3 DNA/RNA ., Hift 285 +
R .

KWRAER DI 4, R R R KA S22k
PN AC RN SOk, Al & R A Be s
PILFESANE . (R 8 =R SR T T &
FIRHH A7 R X 2 115 3 7 Al A A S R 5% 40
ST I 1 SR AR (R, (S B TR L Ot
T2 SR XS AL B 23 B T BOM R g s AR T A
FEAT R, Ead ., K R EEAFRER
BOE I A LA SO TR s AR B i 25 A e, i Sr AR
B g s R A ERER R R IR R, O U B R
SRR, RORAE SRR R E L

B2 BR A A BEAIL A 1 49 = R 5 2 I
FEETT I b2 550 . A B 5 RHFBE & FLIMEDY,
ARG T A R RS LA R
(R R Wt 7 Y C LA/ Sl ot = Y VAR DS
e, PRAE B AR Bt | QRAF AR TIT
R . BRSO . R E B A
HEIE A A2 A 5.

B #  CERN ZFsh&sh (B, AEETFER
b, sk, Bk, &bk, HEsh, £EE
Apdesh, HFsh. BRsE BLk) FERFRS
T LIE AR PTPT B AHE P s (https: //soildata.issas.

http://pedologica.issas.ac.cn



6 1

PREFAE . CERN )AL SRE bl I R A R e Ay

1477

acen/). BEAFABEMHF & —B Rk 25 A
FHAEPC-LE 5 F S (http: //soil.geodata.cn ).
P B L343 % (http: //vdb3.soil.csdb.cn/ ),

S %3 Hk ( References )

[1]

[ 10 ]

[ 11 ]

[ 12 ]

Torn M S, Lapenis A G, Timofeev A, et al. Organic

carbon and carbon isotopes in modern and
100-year-old-soil
Global Change Biology, 2002, 8 (10): 941—953.

Knapp C W, DolfingJ, Ehlert P AI, et al. Evidence of

archives of the Russian steppe[J].

increasing antibiotic resistance gene abundances in
archived soils since 1940[J]. Environmental Science &
Technology, 2010, 44 (2): 580—587.

Navratil T, Burns D A, Novakova T, et al. Stability of
mercury concentration measurements in archived soil and
peat samples[J]. Chemosphere, 2018, 208: 707—711.
Lilly A, Chapman S J. Assessing changes in carbon
stocks of Scottish soils: Lessons learnt. Proceedings of
the Soil Change Matters Workshop, Bendigo, Australia,
F 2015 Mar 24—27, 2014 [C]. 2015.
Rothamsted Research. The Rothamsted
archive[EB/OL]. [2022-06-20]. https: //www.rothamsted.

sample

ac.uk/sample-archive.

Hannam J A, Dearing J A. Modeling soil magnetic
susceptibility and frequency-dependent susceptibility to
aid landmine clearance. Proceedings of the Conference
on Detection and Remediation Technologies for Mines
and Minelike Targets XI, Kissimmee, FL, F 2006 Apr
17—21, 2006 [C]. 2006.

Froberg M. Residence time of fine-root carbon using
radiocarbon measurements of samples collected from a
soil archive [J]. Journal of Plant Nutrition and Soil
Science, 2012, 175 (1): 46—48.

Dolfing J, Feng Y Z. The importance of soil archives for
microbial ecology[J]. Nature Reviews Microbiology,
2015, 13 (3): 1.

Liu J, Guo Z Y, Xu A A, et al. Consistent spatial
distribution patterns of bacterial communities revealed by
serial time-archived soils from long-term field
experiments[J]. Soil Biology and Biochemistry, 2019,
133: 137—145.

LiulJ, GuoZ Y, Xu A A, et al. Spatial differences in
bacterial communities preserved in soils archived for a
decade[J]. Applied Soil Ecology, 2019, 142: 64—71.
LiuJ, Wang CK, Guo ZY, etal. Linking soil bacterial
diversity to satellite-derived vegetation productivity: a
case study in arid and semi-arid desert areas [J].
Environmental 2021, 23 (10 ):
6137—6147.

LiuJ, Wang CK, Guo ZY, etal. The effects of climate

on soil microbial diversity shift after intensive agriculture

Microbiology ,

[ 18]

[ 19 ]

[ 20 ]

[ 21 ]

[ 22 ]

in arid and semiarid regions[J]. Science of the Total
Environment, 2022, 821: 153075.
Rothamsted Long-term Experiments : Guide to the
Classical and Other Long-term Experiments, Datasets and
Sample Archive [M]. Rothamsted Research, 2018.
Perryman S AM, Castells-Brooke N 1D, Glendining M
J, et al. The electronic Rothamsted Archive ( e-RA ), an
online resource for data from the Rothamsted long-term
experiments[J]. Scientific Data, 2018, 5: 180072.
Ayres E. Quantitative guidelines for establishing and
operating soil archives[J]. Soil
America Journal, 2019, 83 (4) . 973—0981.

LiHB, Feng HM, Chen XY, etal. Construction plan

and technical specification of soil sample bank of

Science Society of

Shaoguan University[J]. Journal of Shaoguan University,
2019, 40 (9): 70—73. [ZEHEih, WA, BRGE, “F.
FA OG22 B 3R R R R T R MEORBLTE D). BRI
B4, 2019, 40 (9): 70—73.]

Luo S G, Chen Y L, Song G Q, et al. Practice and
exploiting on construction the Hubei Province soil
sample bank and information system[J]. Environmental
Science & Technology, 2018, 41 (S1): 271—274. [¥
VU, BRELAR, RESE, % §HeE LIERERESER
LR GRS ERI]. HIEFRE S5HOR, 2018, 41
(S1): 271—274.]

Tang M H, Chen HR, Si W, et al. Construction and study
of environmental monitoring intelligent soil sample bank
in Jiangsu Province[J]. Environmental Science and
Technology, 2020, 33 (5): 49—53. [JEE M, Milesk,
FIRT, S VLIR4 PG e D0 A L R A A A R AT 5T
[J]. BREERH, 2020, 33 (5): 49—53.]

Wang C J, Wu X. Digital construction of soil sample bank
in Ningxia[J].
Forestry Science and Technology, 2020, 61( 3 ): 42—43.
[(ERKZ, RE. 7 &N AR BRI
THEAHMBIE, 2020, 61 (3): 42—43]]

Zhao C. Construction and

Ningxia Journal of Agriculture and

application pratice of

eco-environmental soil sample banks in Shandong

Province[J]. Journal of Green Science and Technology,
2021, 23 (4): 108—110. (R, IIFRA A FRHE 11
RGBS RH SRR D], SRR, 2021, 23 (4):
108—110.]

Yang D Y, Shen X E, Tian Z R, et al. Design and practice
of soil sample bank based on internet of things[J].
Environmental Monitoring in China, 2021, 37 (1):
2933, [iplids, LFEE, MR, . ETUEHME
£ R R AR S RRD]. P EREE I, 2021, 37
(1): 29—33.]

Yang X X, Peng Y X, Zhao J, et al. Construction and
application of sample management system based on quick
response code and internet of things technology [J].
Environmental Science Survey, 2019, 38( S2 ). 77—380.

http://pedologica.issas.ac.cn



1478 + o IR 59 &
[(#heh, WARE, BIE, & AT 4B MmyB M soilarchive.issas.ac.cn. [H [ Bl 2% B B 50 1+ 3 A1 25 T
ARWHE AT B R G i @ AN I, SRR 2 T, SRR AR P65 [EB/OLY). [2022-07-29]. soilarchive.
2019, 38 (S2): 77—80.] issas.ac.cn.]

[ 23 ] Shangguan W, Gong P, Liang L, et al. Soil diversity as [ 31 ] PanK, Song G, ShiJP, etal. Dataset of the soil sample
affected by land use in China: Consequences for soil archives of China( 1989-2013 )[J]. China Scientific Data,
protection [J]. Scientific World Journal, 2014: 913852. 2016(3): 8—12. WG4, Rk, Mg T, %. 1989 ~ 2013

[ 24 ] International Soil Reference and Information Centre. A ] SRR PR RO AE 0], P RS RO S Y
ISRIC Collections[EB/OL]. [2022-06-20]. https : R, 2016 (3): 8—12.]
/hwww.istic.org/explore/ISRIC-collections. [ 32 ] PanX Z, Guo Z Y, Pan K. Protocols for standard soil

[ 25 ] The Wageningen University and Research eDepot. observation and measurement in terrestrial ecosystems[M].
Recovery of samples lost from the ISRIC — World Soil Beijing: China Environment Publishing Group, 2019. [i%
Reference Collection [DB/OL]. [2022-06-20]. https : BRSO VRN Mk A R G O A S B
//edepot.wur.nl/483903. ' ' ' FEIM]. b5t P E ERES I B, 2019.]

[26 ] The James Hutton Institute. National Soils [ 33 ] GB/T 32722—2016, Soil quality—Guidence on long and
Archive[EB/OL]. [2022-06-20]. https: //www.hutton.ac. .
Al/about/facilities/nationalsoils-archive. short term st-()rage of soil samples[S]. Beijing: Staidards

[ 27 ] Commonwealth Scientific and Industrial Research Preis ‘Of China., 2?16. [GB/T 32722_?16’ i%ﬁi
Organization. Australian national soil archive[EB/OL]. i%}%#%ﬁﬁ;ﬁ%ﬂ%ﬂ%ﬁ%ﬁ%%[ﬂ. ALaz: i AR
[2022-06-20]. https: //www.csiro.au/en/research/natural- izt 2016.]
onvironment/land/Soil-archive. [ 34 ] Ministry of Agriculture and Rural Affairs of People’s

[ 28 ] The National Ecological Observatory Network. Megapit Republic of China. Work programme of the Third
and distributed initial characterization soil archives Nationwide Soil Condition Census[EB/OL]. [2022-06-20].
[EB/OL]. [2022-06-20]. https: //www.nconscience.org/ http : //www.ntjss.moa.gov.cn/zcfb/202202/t20220224_
samples/soil-archive. 6389472.htm. [AM AT, 5 = U4 1 e 4 AR

[ 29 ] Zhao X J, Sun C, Zhang S, et al. Construction of soil JiZ[EB/OL]. [2022-06-20]. http: //www.ntjss.moa.gov.
sample database and management of sample information cn/zefb/202202/t20220224_6389472.htm.]
database[J]. Environmental Monitoring in China, 2016, [ 35 ] The State Council of the People's Republic of China. Scientific
32 (4): 44—48. [BARZE, A, ko, 46 LIEFREE data management measures[EB/OL]. [2022-06-20]. http:
PE i R A T R S B A T[T, P R EREE WS, //www.gov.cn/zhengce/content/2018-04/02/content_5279
2016, 32 (4): 44—48.] 272.htm. [ [ 55 Be . B} % BCdE B Jp 5 [EB/OL).

[ 30 ] Institute of Soil Science, Chinese Academy of Sciences. [2022-06-20]. hitp: //www.gov.cn/zhengce/content/2018-

Soil archive management platform[EB/OL]. [2022-07-29].

04/02/content_5279272.htm.]

(ERERE: 4E90)

http://pedologica.issas.ac.cn



