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Comparative Study on Conservation and Utilization of Black Soil in China and Argentina
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Abstract: Effective conservation and utilization of black soil resources is an inevitable requirement for ensuring global food
security and realizing sustainable agricultural development. This paper took the black soil resources of China and Argentina as the
research objects, compared and analyzed the distribution of black soil, the degradation of black soil, the agricultural utilization of
land use, agrochemicals, and agricultural mechanization in the two countries, systematically sorted out the relevant technical
models and management policies of black soil conservation and utilization in the two countries, and put forward the prospect of
black soil conservation and sustainable utilization. Both China and Argentina have adopted conservation tillage practices in the
protection and utilization of black soils, actively engaged in agricultural science and technology innovation and have achieved
notable progresses. China focuses on the integration and application of a variety of conservation tillage techniques, such as
less-till, no-till and straw mulching, and has introduced a series of laws and regulations on black soil conservation. While
Argentina combines no-tillage with straw mulching and diversified crop rotations to promote the implementation sustainable
practices. The two countries have their own characteristics, which provide multiple reference examples for global black soil
conservation and sustainable utilization. In the future, it is necessary to strengthen international exchanges and cooperation in the

conservation and utilization of black soil between the two countries and even the world, strengthen the construction of technology
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research and development and application system, increase scientific and technological innovation and policy support, realize the

complementary advantages of black soil conservation in different countries and regions, and promote and realize the conservation

and sustainable utilization of global black soil resources.

Key words: Black soil conservation; Northeast black soil region; Argentina; Conservation tillage; International comparison
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Table 1  Overview of black soil resources and soil degradation in China and Argentina
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20 22 90 AU, PIARERALIE A — 8 DD, DISCR e m i)™, ARl nii e

R BF 1990 42 ), BTAREEA TT A RALHE Y

PR PR b X A BRI 3R ) S SOIR B — ELAT

http://soils.issas.ac.cn



%5

EORAE R BT AREE R b R4 5 R T LB T

955

FEM, 2018 4R, BIFRAEALA 44% MY X IE it e,
SRR 63 kg/hm?®, Hodt 92% SHBEAE, 6% A
BRAE, (EE L 70% A BRAA7ERE R BRH], thAf
TER L B i o0 ORI Y SR i PR, SR
T IE AR HAE LA GERE PO BRI, A EE AR LR
UE S5 43 A8 10 XoF 44 v BT AR 28 A T 174 7= i 0 IR
FEEL PUAD, BTAR AR X A M7 A A i 9 2 AR 3
2018—2022 4F, BIHRLEAT 60% ~ 80% AL ALY FERK
FED, HoR AR R 15% ok [ R,

222 RAMAGN R FAO AR, i
30 AFM), EE. PE. P, BA PR R

—o— I —=— PiREE
'_(A)

N W
S O

LG TR (10%)
=

0
6

2% |

Ll

Rz |

SE

i

= ol 1 I 1 L L 1
1990 1995 2000 2005 2010 2015 2020
4y

i IRE . Hrb, b EA A T EAE 2010 4EAT
PR IEAEE =, M 2015 4 EZ AR 24508 m Ok f5
BT, o P R R

H T T D A A ARl A 7 A, A 2 ol FH s —
F TR 3A), (HEAN UK 256 KT
BUARLAE(E] 3B), FIHREJEHI T 1994 4ELLK, FTAR AE X%
R AR BEE R Sl , (AR R A TE N R
A FEAGARE TP R 2021 4F, RE L TR
FE A BT TR 25 FH RS2 Oh 1.83 1 5.58 kg/hm? (&
3B). 1 5 BT AR AE AR AR 24 it FH 7 A DA BR B R
r ] it FH — 2 B8 %) 2% ORI AR R 5 (B 3C)

R HH ST I A AR )
©) JCE - T A2

Pl AL

20

—
(=]

2000 2005 2010 2015

Al

0 1
1990 1995 2020

CB SR 5 G B Mool 4141 (2023 4F) )
3 19902021 EHRESMRERBEREZEA). BUEARKRAFERAEB)RAFLEINKAERZ(C)

Fig.3 Total pesticide use (A), pesticide use per hectare (B), and pesticide use by different categories (C) in China and Argentina from
1990 to 2021

A % 9 ] A DX e ) AR o 24t P 15 O
5430, v B 2R b B A IX 32l A A2 A 8 71
FIEFE T LR, MR SR BTARAE N %
H A O RS B 65%) . 2,4- AR LR
(2,4-D). F5 . N FE i RUA FEER Y eah, B
HRAE AR — B3 T s 3R 58 A by AR 24 5 55 3L R B
PR FIER G S &, DARGE 22 5 09 B -
2.3 WAL AKFE

AR IS 4 XIERHURAE 2 AL
PP K P B o R M X et 224 (R Al S B A % ]
SPAIRIMET LS, RPLE A O A2 N | PhReRFLL
BT, F 2020 4F, RILE L XEE LA LZEE LK
TEREET 80%, BIRTTA L] 98%Y. LINLMIL A
Somt, ML, pRiEfk . Ltk FE4E. Ashik.
BB R RFIE ALy 3 B 2 R AR G P 4 X BAR
ARFLEAOD R R AT A, BEERHE AR
Wik e, AR R E S . BRI R LA 1R

TR 28 B A AFE B0 2 AR B PR b AR B R R TR Y
PR,

BT ARAE AV LA ) KPP A, 20 b4y
LK, BaTARSEARO) C S LARAL , JEA DL A T
W ge . B, BUARAE A AU AL R (oL f i
TRMERE, Flk EEHUAAT B, —LEK
A WA B | 32 5 i) 4 B R FHPLARAE 2
77, HHLHL . B CRIBLAE A B 57 55 42 Jre A 20 1
Kl RPN G AR 2L A, AR IR 5 X
s, BTARAE R - DAL HAR Y Al A 7= HL
PRACTE A , LA AU BT HDRS Ol A T
SR R G

3 HEFRER T HRPSFAEARERX

FeGe iy BIBE #RER M A 7 S —E R |
SR R R SRl RS T R AR AR EREEAY
IR o TR AP A A 0 i U sl o) - S AR 5l

http://soils.issas.ac.cn



956 +

e %57 %

PR - SR SRR A TE IS 2 , DA AR I 35 Y
SERIFIIE F7, v S - M A T R AR AE B0, R
PHERHERAEFEIED IS, (FHTE 3R B Y 33k
JEHEAT 30% K LA SR R k> g
T 20 22 30 R0 ST . A 20 HE4E 60 41X,
TR B BRI | BTAR AE S5 AR T4 1) 95 [
2], NS HLARD AR T ORI A . M 20 42 70
EARTFGR, BTG G S dE | R AT B 56 A O
K, FEBEH AN

H AT, H R AR AR AR T — R 51 2R A g
PERHERR , EZE R 0P s . 1EYf
VELA B MBS B4 | 35 2 st 1 o [ PP AR A2 22 4

FEBOAPPEREBOR 5 O SRR ORRR BE L sk
AT v E BT ARE f) A LSRR, 7E—E R
VAN T R R, SR TR A
AR . e, SAEOR )2 A PR AE PR
DCHAS T 525 A, WA XA 90% LBk
W X IRIAT b, IFAERBEIE S Ve R M
255 T DCEEAR O, 2 FH 1 A LA 24 22 T A % K30
MSCERE S . FESEPRARL TG S, MR TR
ARAYZEE N AR T3¢ T - L 8 i SRR A
HATE B o TEdb AR ARBOR A X, B A T
AR LR3I TR G S T A I I, 7
(571 N S N TR v R S s T (2 L

2 HEMMARESR T RPEFERAR SR

Table 2 Conservation tillage techniques and effects of black soils in China and Argentina

RIPHERERA EE NGRS FEBL SCHik
Gt B BRI EE RS SR HEE TR D DR R SRR SRR AR REE L AR R [34-39]
AT 5 B FRAEYE . WD LIEREER B Kbl SRR R, R DISR RIS, S L [3,39-43]

B T FORPOP G, et T e Bt
TEYSEAE IRFEF BRI AR (EIERE D IRA BRI B RGO ERERYIR &, W HE, % [44-46]
TEPIRI AN A AE T7 =X SRR
NERHE 7 AHUEHALIEEEETEH AT LA ML S BRI R E RS, (R (2, 47-49]
AR B, DT e L 39 o e L
Febe AR Bl (N R gt R A . HOKYE, PR BRI, A BT R AR R [8,50]

i, I K R

A A DR, e K BRI EY) A K
St 5 b D) AR 25 A R T AR e e B s
WA TR HOK AR Y Rk, st
BRI R, 02 3 A R A0S I, DA SR T
Regegel A= .

EASVE R, FEARRUR DR R E R AR R R
T, 3 EAR AN ] X 38 2R 4 3R A Y 3 R AR T K
TR HERHER RS R Ry 2, AU
7 AT R BRI A A T
JEC i S ) 2 B DXL S R B e R D L R AT
B, KBRSy BRI
R AR A BOAR 55 22 20 FH B0 L 858 e ) ARl Pl A
ARBEAPY, FERX AT, Rl 2R R L AL 1R
b, R AT S5 A s, B A AR Y A
Ap= Ty, KB TR 5% ~ 10%, 1K ALE)
F115% ~ 20%, FEARAERE 25% ~ 30% MURR. 5
RGERERIA L, “RUMAE” SFEE AT 60%
IR E . 80% MK WAk, HARRM LA™

T3 RIS koK sk i 2 AR P, R, 7824
WFSEFISZ T, A MR B2 4 28 5 v RUORh A Y
Teyrp”, REL R RIE—RER R
BT A5 B b b PR S T RS R I B AR,
10 3 S Al BRI O 5T 5 0GB B R W R A 4 S 2R AT
MUBLACHES™ , 3 3 3 [ R 4R35l 520 H
FH SR R 1 7 b

TESESRBHE BT 5 AR AE 57 T AR Lt
TP S AR AR TR BT, (R PERHER)
AR SRR S HE) R R AWK RS
S o [, “FUMA WEC) TR a7,
55 BTARE DA - 34 HURI R 4 0 B AT ) Al AR
RSN AP B SRR %" 18
WY B, I, RS A “—af
— %" S E GFIHIX, PRF IS AR [ SR X
RO PRI R ERE, By —aff— g% SRt [ SR
DX Al 2 B RN A Ml 55 o S A (e, R JR SR A g A At
ST R TR R R BB

http://soils.issas.ac.cn



%5

BEORAG o AT ARAE B8 M S5 0 L 5 957

4 HEMMAREE T MRPSFIAECR

WAL GERFVE B ORI PR ) 5 2 2 v [l R AR
IER AR SRR IR 250 . e A AR R

e, BRAHSCHER T I BOR S . RHITHLI RO TE HE)
A A 5 R PR — AT FEZ AR R R M Z T 485 )
T, P BTAREE K [ PR 2R R L b O S5 A R 7
T T — Z 50178 (E 4).

2012250448
TG oA AT -
PRl Z AR EE
20234
(R ZR B A MR T RESE y P
20121 HEITR (2021—20254)) e R A L 200V
LERHIEREC R PR PR A e
(GSP) &1
20194F 20074
e SCRHEY A E I 24, (ML)
20175 RO A,
[ B AT
(INBS) B,
) 20184 20174
20224 EETQ [CEZ/ A4 20184k
3 e + 0 B SR EHA . BRI
oL 2022 S o - st
(IRIBS) P ANl ks == X (3 MR 4% f5] )
[ 28 4 i A 4Prs ) AR G JEAEN ) KAk
20204F
20214F He) (AP PERRE
A MR R BT
TR R s

B4 HE. MREXRERAREXBLAFPSHAHNEETHINEH S

Fig.4 Main actions and time nodes of China, Argentina and international community in black soil conservation and utilization

41 HEELHRPEFAETEER

T2 b b i R R T IR A AR | AR
Ak AERARRE, thESRRE PR A
A M R SR SRR K. 2015 A,
BRGNP P B = R 1 9 7 s e o
b PR AP R A S E e DI R 4 O R
FEMECO, JEAHLR I A T — RSB AR ECR, W
CARAEZE T MR 3 RLA 20 22(2017—2030 4F)) (&L
B AR R ED T 331 R0 (2020—2025 4F) ) AF,
AT T R AR LR B HR T BORIs 1AL, 25 i
FHZ FhE AR VAR R R L MR B TARR I e
FE - TG Y W 1T, HE N7 T A AR B R ML R IX sk
CER BT HIRE , SEATH— W BE L R A A o S
PRBEALRICT 437 B 2 9B Ak IR B A BB+ 4, SR
B R R iR B RE EA TIE R AR L

FARVE 2 1 R+ HEBOR #3003 3 5
P, BARAA LTI R ECE . BAT, HAT
2 T R bR 5 Al e A B [ Rk rh e
N R B A R ), Horika: (EME R L

AR A ) R A8 B A bR A ) (G T R
T ORAP S5 ) NS IR X - b R4 55451 ), AE
] R R AR A I 114 D - b PR R R W A o
P, BRER T 2 S 500 H0E, R
PR A M BT A ER Y (ARG A MR PR
1T8hi14(2020—2025 4F) ) #5 i, FREJ14r 2025 4F
PRI B S T AGA S 933.8 07 hm?, (AR JbHBIX
T B X A ARG 70% 2P BRI,
v 2R A b PR A O I S it AR £ R N e A R R
b 3R 2 SR A T B R Y B A S
PR ER & SCE S SCRE W A E R A T4
0 gEAN, R 2 SRR it B TR
MG RIFI Y, S T RGRE R A S,
Aelb A r= 0y, B E AR AL X B 2 TR i E — RS H AR
VAN BOR , P A AR, fR iR R
ROR R
42 MIRZEZELHRPEFHAEEBR
YRR =R G A | R B ER )2
N7 FH R BT AR A A O e e ) LA LR 20 4l 70

http://soils.issas.ac.cn



958 +

e %57 %

AR, BATAR ZE T 4 e 4 T K S S Bk P A
2001 4F, PUARIEE A 70% LA b Ay K G Rl % S
FAR . SRiMT, B RTFTRAE RO AT B & SR R B 44
TGN — AR, BOIERAE-HHLSS
() = AR R it 5 U RN AR LR A AR R DL R
Forik . BRI H S EOR SR, MR R G n]
etk Mz v al APy O 1) & J ™ 23300,

BTAR AE G T - HELR A ) 75 AR BRI A G0 22 T
HOAFAE . 2007 4F, BIAMREEMIAG T (FRpRIE), HilE T
FIIAREE A RELR bR e, WG T e A S RGO Rk
Al HRSE & AT L, 2017 AERAH) (Al HRsE +
B PR BEAE ), oA R A M AR R TR SRR
0, PIARAE (EZR AL ) A 3 Ak R
PHBE MRS KRGS S ERLHY, 755
KK G HAER R T, BURF LIBBUE 204 T4 BN
AR TFHE A R R AR RO AR 7= B [
B, PR AE 3 = A A2 SR BTAR AE -
PR NA, WA dE R dal LA
KRB0 XAE— B LR S T A A= B
PSR S 5. A H)Z T, BARRE B R
A PRI A A X A R L 4%
1 A ) R — 7 1 9 Lk T AR ISR R A ) 2 R

(i — 25 AR 5 — Ty R ik T AR A PR R Y
K. 2017 4, PTARAEAR A E S T R A0 1 8
Wk TRV ST T DA S R A ARASE B A 3R Y
RN S ARG, WA IR S E0NE
B, LIS HE AR R A S et 4 3R i s, X
T HRRBE AT XIS W, HES A H IR LR AL PR
SERIRTRESRE B, 3Ah, Kk i BTAR A AR O A2 B 1)
AR A 48 7B R AR A Y IR A A 7 2R
b, oy AR R T DA A BN AR 4 A A
L P R Yy S Wl | RIE =P E o N s W {1 A
% o FR R 120 oAy B - b (R b 5 T R R B
TR A

ZE TR, E I BTARLE R A A R L R
- Hi AR5 ) AR X A R A 56 3 T i R AR
lzab, EIHAFERRESEE 3). TEESE 2
FRORAP MRV E R AR HLES G, R Hi o] B b R X A
[7) X R A AR SRR R % ) A
SF-HE )9 T30 R Sy B AR A K T AU S S Bk B R S
AR AL T RARIE I TR LAY R E S Al T
FREE BT = T, 19 I S () S B o B s
h A BRI A R S ] R R R T Zotia il s
AT RS

*3 PEMAREZLHMEPSHAZRER

Table 3 Similarities and differences in conservation and utilization of black soils in China and Argentina
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