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Table 1 Information on soil types and grassland types at the measured sites
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Fig. 3 Temporal dynamics of soil organic carbon storage

H: K3 A B.C.DEARERRERE G E m a8 CH M P8 A 2 b A HLa A i i [ 8 528 1k .

5 i M R PR 5L B P R ) AR IR 3 0 Y 2 ()
SRR R X 5 AR ST AT R 8 L R Y B R R
BT BIURR ik 5 o0 A =S AL AR JR A T o k4l R
73 ML XS R B R Bk RE ), A HLRR Gk R AR R B
TS, e AR E (PR iR B AL AR 1 A L
e it 12 4 0 SR o ELAS [ i DX A A A —
TE 22 5, o R B iy e (L DX I ] 3R A2 7 AN 1B
R EL v R DX O PR R o PR R AR RE W AR ) o
JEU W R 2 AR R I SR AR S I
R4 R M2 S R G i i o RO R TN R

ELTRTE B, 70 S MR S B T G2 i 5 TR ) AN R
SL 0 A LA A B e DXl DY R XU AR R AL IX
S o AT FRLRS DR/ K R L e S R R AR, AT
{7k 43 77 43 A5 DAL IE Y, L3 oA HLBK Y 7 e Bl
B S A HL A B 3 0 AT L S S K A A
A R S B Ll P 3 1 St R Al R RS
ZfrEm e, A R R TR R R R, A
BB IR T8 AL o DRI 201 X 5 3t 0 A 3 25 1) A B DA e
R PR Rty i 4% - 38 [tk 1) 75 <

FY T 5 A1 S0 s i 22 RO b A R M T AR O A )



A5 E H1M O 5 OB OB 2025 4F 57

PR BB AE HESOCR/Tg
i 65.08023

fik: 2.23661
02040 80 120 160km

e [0

¥4 HLER A% ESOCR/Tg B4 HL % FSOCR/Tg
i 58.26195 B 65.08023
fik: 1.75025 fi§: 2.23661
O AR R (X 5 90__120km 0 PRI X 38R 01530 60 90 120km

~. L
N

i JPY N ‘:’M
i SRS FHAT BB BESOCR/ Ty ‘ %\\f’
ll'%: 44.32371 Y ’

T4 LB A ESOCR/Tg
. 48.67897
1%: 5.30331 i 14.63391
AR < Q80080 _320kn S et

LTS

N

s 65.08 023 e SFEATHLBR K RESOCR/T,
=y N

4 : 65.08023:
;223661 Im 2.23661
. 0510 20 30 40km
Rl R R D o ——— SRR B R X A 0,510 20 30 _40km

B4 TEFHBRMEEZESHE
Fig.4 Spatial distribution map of soil organic carbon storage
TE A F7R8 2018 — 2022 4R 58 X+ HE A HLA it 2 s B .C D 43 I 3878 1970— 2017 45 A Il R 450 B A2 0 40 FRTRS AR A 5 40 1 R
FAF 5 X AT HLBR A B E F LG 43 51 387 2018 — 2022 47 55 il P 0 PR 5 30 FRASS 03 b 30t ot IR A9 R 5 X 38T HLAR At £

12 DK L D45 R Ml B A DX S 3l 27 38 S I PR 4 mEp

B LR e b . DA, (0 e S0 A -

BRI Al 4T 25 1] 485 (1 — PR 1 22 W% 23 ] 5 o e A B 5% JE T 5K 30 M X 45 A4S 520 b s BOdE )
T E R A T SR R ol i — A 3 A R DAYCENT # 8 317 22 B8 U | 16 1 A5 A A5 4L 45
it B P A b ) Ho TWMHE SHEREY & BRI, RS HBA A E 1



58 GRASSLAND AND TURF (2025)

Vol. 45 No. 1

DAYCENT #5 5 GE % 4 4 15 40, - e A ALk sh 221k .
N T T30 07 A e Xt A AL B B SR AR B R A
B 5 R I 4 B PR 480 PR RS T AT BB At k384 i o o
TE R T I AR, 6 4B A2 T b e HLAR i 4t L) 55
M2 m TR SR . 3 LA ff i 2 B
FI VG R 1) A 638 18 09 25 ) 0 A iy, O ROR B
B8 N AR LR R A AL A Y X,
JH DI S - S A BB A IR X o A R AR A i
N, A URRAE B X YK e R
BB At 1t A8 Ak e #4558 1A 1 HEH BILBR f & 45 18] 43 A
B Jm — %, 1 PRE SR b B RS A Bk
i AL LT

SE

(1] FIRACRZ LR . FOHb B AG BF 32 28 52 ) X 3% M iF 58
[T, B B, 2023,43(4) : 144—156.

(2] R AT VIR, A5 RO 7 8 Bt s 78 B 3t
He A plaw & B (1], RS R, 2023, 43(3)
21—27.

[3] Oduor C O, Karanja N K, Onwonga R N, e a/. Enhancing
soil organic carbon, particulate organic carbon and micro-
bial biomass in semi—arid rangeland using pasture enclo-
sures[J|. BMC Ecol,2018(118):

[4] LiuS,Sun Y, Dong Y, et al. The spatio—temporal pat-
terns of the topsoil organic carbon density and its influenc-
ing factors based on different estimation models in the
grassland of Qinghai-Tibet Plateau[J]. PLoS One, 2019,
14(12):22—39.

[5] LiW,LiuC,Wang W, et al. Effects of different grazing
disturbances on the plant diversity and ecological functions
of alpine grassland ecosystem on the Qinghai— Tibetan
Plateau[ J]. Front Plant Sci, 2021,13(12) :65—73.

[6] Zeng Q,Liu Y, Xiao L, ez al. How fencing affects the soil
quality and plant biomass in the grassland of the loess pla-
teau[ J]. Public Health,2017,33(14).

[7] Parton W J, Stewart ] W B, Cole C V. Dynamics of C,N,
P and S in grassland soils: a model [J]. Biogeochemistry,
1988,5(1):109—131.

[8] BMESE, B4, £, 5. WX/ E  E RS L
B HLGK A BT —— &5 T s Y RothC BRI [T, A
WAk, 2016,49(21) : 4160 —4168.

(9] Thgass i, 284, % . 2T DNDC KB 23 B fie ok A2

[10]

[12]

[15]

[17]

[18]

[20]

[21]

AL B+ 5 X A A ) R A ALRR B9 B [T ], B
AL RF2,2023,40(1) : 25— 36.

Sakrabani R, Hollis J. Evaluating changes in Soil Organic
Matter with Climate Using CENTURY in England and
Wales[J].J Environ Qual,2018,47(4):695—703.

Ogle S M, Breidt F J, Del Grosso S, et al. Counterfactual
scenarios reveal historical impact of cropland management
on soil organic carbon stocks in the United States[J]. Sci
Rep,2023,13(1):14564.

MM, X, AR 5 CENTURY A58 575 37 38 K 1
X 35 PR o B (7). % M % 4, 2020, 28 (1)«
252—258.

ZSH KM LT 56a 5 e JRUR R 1 v g
TAEARLT]. TR XL, 2019,42(4) :914—922.

Gurung R B, Ogle S M, Breidt F J, ez al. Modeling ni-
trous oxide mitigation potential of enhanced efficiency ni-
trogen fertilizers from agricultural systems[J]. Sci Total
Environ,2021,20(801) :149342.

Brilli L, Martin R, Argenti G, ez al. Uncertainties in the
adaptation of alpine pastures to climate change based on
remote sensing products and modelling [J]. J Environ
Manage,2023,15(336) : 117575.

Quemada M, Lassaletta L, Leip A, ez al. Integrated man-
agement for sustainable cropping systems: Looking be-
yond the greenhouse balance at the field scale [J]. Glob
Chang Biol,2020,26(4) : 2584 —2598.

Mayer A, Silver W L. The climate change mitigation po-
tential of annual grasslands under future climates[J]. Ecol
Appl,2022,32(8) :¢2705.

Zhao F, Wu Y, Hui J, ez al. Projected soil organic carbon
loss in response to climate warming and soil water con-
tent in a loess watershed [J]. Carbon Balance Manag,
2021,16(1):24.

Yue Q, Cheng K, Ogle S, et al. Evaluation of four model-
ling approaches to estimate nitrous oxide emissions in
China's cropland[J]. Sci Total Environ, 2019, 20(652) :
1279—1289.

Wi, T, /NI, 4 . DayCent £ 8K 401 2 + 1< I
TG T - e AR AT ], BRI AL, 2021(10) -
23—31.

PP, AR, A, A L R R S R GRS
B S KA oy BT —— LASK i o I [T, AR 2 e i



WOE 5 BB 2025 4F 59

[22]

(23]

[24]

[27]

2022,42(13).

T, SO, XVBE A e T B - B T A SRR A
BB PP (7], BRSO, 2022,42(1) : 1—12.

Jian ZJ, Lei L, Ni YY, et al. Effects of gravel on the
evaluation of soil organic carbon density in Pinus massoni-
ana plantations. Ying Yong Sheng Tai Xue Bao, 2023, 34
(8):2073—2081.

TR V&M B, 55 AN TR S8 X T B S U B
Dt I e A RS2 [T]. Bl A 4z, 2019, 28(3) ¢
12—19.

Chang, C, C. M. Cho, et a/. Nitrous oxide from long—
term manured soils [J]. Soil Science Society of America
Journal, 1998,62:677 - 682.

Gurung R B, Ogle S M, Breidt F J, ez al. Modeling ni-
trous oxide mitigation potential of enhanced efficiency ni-
trogen fertilizers from agricultural systems[J]. Sci Total
Enviro,2021,20(801) :149342.

Santos R S, Zhang Y, Cotrufo M F, ez a/. Simulating soil
C dynamics under intensive agricultural systems and cli-
mate change scenarios in the Matopiba region, Brazil[ J].

J Environ Manag, 2023, 347:119149.

[28]

[29]

[32]

[33]

[34]

=B oK MR S, 4F . R AL R 2 T DayCent
S R K AR R AR HE O AT Rl TR
##,2023,39(11) : 128 —136.

Zhu D, Ciais P, Krinner G, ez a/. Controls of soil organic
matter on soil thermal dynamics in the northern high lati-
tudes[ J]. Nat Commun, 2019,10(1):3172.
T, e EFS IR, % . SEF CENTURY BER Y 5K
05 b - AT HURRAST D S o R R AF SR [T ). B A AR,
2023,31(4).

B A U BSOS AL AR L KA 2T M AR L
FRALE T B 5 A+ B L i M e b A BT (D). pE bk
ARBFB 2 4 CA AR B2 IR L 2017,45(1)

ZEES TR S R BOR R A LR
fits B B IF A3 AR Ak B (T]. BIAC #2022, 36 (2) -
655—661.

CIQ [N =Y 7 N Y N e w73 D2 2w 2 2 i
A HL G MR S bR S BRI Ay a (D). A
I 5 0L, 2020,26(8).

KT L 2R 0 L SRk AR L A L IRk R SE R SC R S R
P 22 3 8 Ak S it 1 N R AE (] 2E S 2R i, 2020,
40(18):6293—6303.

Spatiotemporal statistical analysis of soil organic

carbon storage in Zhangye grassland under different

grazing management measures

WANG Chen',ZHANG Mei-ling"", TIAN Jing',ZHANG Rui-qi', LI Zhao',XU Yu-

juan’, HUANG Shan-feng®, GAO Zhi-wen’
(1. Center for Quantitative Biology/College of Science , Gansu Agricultural University, Lanzhou 730070, China;
2. Climate Bridge (Shanghai) Ltd,Shanghai 200120, China)

Abstract: [ Objective] The objective of this study is to investigate the effects of different grazing management

measures on soil organic carbon storage in Zhangye grassland and to provide essential data and scientific support for

the sustainable development of grassland. [ Method] The spatiotemporal distribution of soil organic carbon storage

(SOCR) in Zhangye grassland from 1970 to 2022 was simulated by using the localized DAYCENT model. Simula-

tion was conducted no grazing management measures and various grazing management practices, including fallow
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grazing fence, rotational grazing fence, and degraded grassland improvement. [ Result] The DAYCENT model with
parameter localization effectively simulated the dynamic changes insoil organic carbon in Zhangye. Soil organic carbon
(SOC) increased significantly over time, and different grazing management practices positively influenced SOC accu-
mulation. Spatially, soil organic carbon storage showed an increasing distribution pattern from southwest to northeast,
with high-value areas of organic carbon storage were found in the northeast of Minle County, Gaotai County and Su-
nan County. [ Conclusion] From the perspective of long-term development, the carbon sequestration capacity of fal-
low grazing fences is stronger than that of rotational grazing fences and degraded grassland improvement. The carbon
sequestration advantage of rotational grazing fences is slightly higher than that of degraded grassland improvement. In
terms of grassland management in Zhangye, long-term soil carbon sequestration can be achieved through reasonable
grazing measures.

Key words: meadow ; management measures; soil organic carbon stocks; DAYCENT MODEL; spatiotemporal

statistics
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