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The evolutionary characteristics of soil organic matter in Guangxi over the past 30 years
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Abstract: Soil organic matter(SOM) is an important indicator of agricultural productivity and soil health, which plays a significant role in
promoting regional food security and alleviating the food crisis under global warming. Based on the data from the second soil investigation

project (1984) and the soil testing and formulated fertilization project (2009) in Guangxi, temporal and spatial evolution characteristics of
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surface SOM and its distribution at different elevations were studied using geostatistics, dynamic methods, and distribution indices to

further reveal the change in SOM in Guangxi from 1984 to 2009. The results showed that the total SOM content has increased significantly
over the past 30 years. The gradient of SOM content in Guangxi had evolved from an uneven point distribution to a relatively concentrated
contiguous distribution. The distribution area was as follows : grade 4(20~30 g-kg™) > grade 5(30~40 g-kg™') > grade 6(>40 g-kg™") >
grade 3(10~20 g-kg') > grade 1(<6 g-kg™") > grade 2(6~10 g-kg™"). The proportions of grade 4 and grade 5 rose from 28.20% and
18.73% in 1984 to 38.09% and 36.19% in 2009, respectively. In terms of change speed, grade 2 reduced rapidly, with a dynamicity of
—=3.76%, grade 5 increased rapidly, with a dynamicity of 3.73%, showing that grade 2 > grade 5 > grade 1 > grade 3 > grade 4 > grade 6.
Except for grade 4 and grade 6, the remaining grades of the distribution index curves changed at different altitudes. In the area of altitude<
200 m, grade 3 had consistently maintained highly dominant features. Grade 6 remained highly selective to altitude changes. As the altitude

increases, the superiority becomes obvious. The content and spatial distribution of SOM in Guangxi are quite different. Altitude is an

important factor for it.

Keywords : Guangxi; soil organic matter; spatiotemporal evolution; dynamicity
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Table 1 List of environmental covariate data
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Figure 1 Terrain and sampling point distribution in the study area
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Table 2 Comparison of precision evaluation indices of

different models
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GWRK -0.57 5.15 6.00 0.79%*

R P<O.0T (UK o
Note : #* indicate P<0.01(two—sided test).

(b)) P A= e it A5t H (2009 4F)

Soil testing and formulated fertilization project in Guangxi(2009)

[ 2524 1 Grade 1 [ 12202 Grade 2 [ 12203 Grade 3
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Figure 3 Distribution of SOM content grade in Guangxi in different periods
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(a)J7 7G55 0 E e A 5T H (1984 4F)
The second soil investigation of Guangxi(1984)

FR1
Grade 1
16.12%

(b)) PG - AL 77 it LS5 H (2009 £8)

Soil testing and formulated fertilization project in Guangxi(2009)

ER 1
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1.14%

EH2
Grade 2
0.38%

B4 AR ASOM S EERER GEL

Figure 4 The proportion of the SOM content grade in Guangxi in different periods
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Table 3 The changes of SOM content grade in Guangxi in different periods
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&3 3.29 2.04 -1.25 -5.26 -1.52
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Note: The variation proportion indicates the proportion of the change area of SOM content grade in the total area of Guangxi.
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G2 & 79.40%) , %59 5 1 SOM £ v 23 4ii 7 <800
m B FRIX (B2 15 86.52%) , 2544 6 1 SOM & Hh 4y
AFE 200~1 100 m A = AR X (B340 5 79.05%) -
2.3.2 2009 4P SOM e[l i B 1 4 A
M EA, S T 2%(<200 m) A SOM 3%
L2 4(42.73%) M52 5(36.64%) , 1= F2 1T 2% (200~
500 m) [ SOM F % 45 9 4 (36.97%) F1 55 94 5
(37.23%) , & A5 I 2% (500~800 m) Y SOM =% hy 25 4%
4(41.96%) 240 5(27.39%) F125:4% 6(21.11%) , T 72
IV 2% (800~1 100 m) fit) SOM F= % Jy 25 4% 5(38.94%) .
S 4(28.76%) M4 6(27.88%) , E5 2 V 44 (>1 100
m) {4 SOM T8 K 454% 5(55.81% ) F1454% 6(36.05%) .
A 1] - BRAEDR 6 41, AR S g SOM ¥4
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YA AE<S00 m B = AR X, g 1 A4
85.18%, 5 4 2 & 11 2915 88.88%, F 2 3 511 4 5
78.43% , G H 4 51T 4 i 73.70%, FE 5 514N
71.51%. 59 6 ) SOM £E H 4341 7 200~800 m [ {5
X, A4 14 56.33%.
2.3.3 3 304F) 7Y SOM 7EAN R4k i B 72 2

38 35 ) Eb PR SOM 76 A [R) i 4k s B 1 i A8 4k
(L5 R EH N MEH 2 EA m R X E mH
83 e M A [R) R B2 1 4 08, 55 2% 1 7E 800~1 100 m Y
i DX R R A5 K (—23.01% ), S59% 2 #E<200 m =y Fit X
MR K (=9.13% ) ; % 9% 3 7E 500~1 100 m {7 FE X _E

(TR AR R BRI G, LA M 4 s, HAE <200 m A i 21X
IR R (~12.18% ) s 2550 4BR>1 100 m AL XA, H
A AR DX B T AR Y R B K AR AE 500~
800 m Ff 8 K e (19.85% ) s S0 S EFT A AR X |
(A TR RIS 8 A AN TR AR FEE B4 7E>1 100 m [ i 2 X 4
W 5 K (40.70% ) 3 9% 6 7£>200 m 5 F2 X_F 19 T A2
R N[ AR S 4 U, 7E>1 100 m 19 v 7 DX PN AR A e
(-11.63%)
2.3.4 AL

81 5 AT, 1984 4 53 A 48 BURFAE . 76 T 2 78
X, 29 2 549 3 FIZE 9% 4 1) SOM 4 4b F I 340, 45

R4 I'ASOM EEEARERSERHSFHBR

Table 4 Distribution of SOM content under different elevations in Guangxi

SOM I 9%(<200 m) 1T %%(200~500 m) I %% (500~800 m) V%% (800~1 100 m) VZ(>1100m) Bt
SRS WAL W 2 ER R Hpl2 WAL R Refl2 WO R Hepl2 WL Rl Hem2 A
Year SOM content  Area/ Ratio Ratio  Area/ Ratio Ratio Area/ Ratio Ratio Area/ Ratio Ratio Area/ Ratio Ratio  Area/

grade  10°hm*> 1/%  2/% 10°hm®> 1/%  2/% 10°hm’> 1/%  2/% 10°hm*> 1/%  2/% 10°hm> 1/%  2/% 10°hm*
1984 4441 082 924 2141 147 1887 3838 084 21.11 2193 053 2345 1384 0.17 1977 444 383

E3Y) 0.85 958 5743 045 578 3041 0.5 377 1014 002 088 135 001 1.6 067 148

%903 205 2311 6231 094 1207 2857 023 578 699 005 221 152 002 233 061 329

E 4 3.08 3473 4597 224 2875 3343 088 2211 13.14 038 1682 567 0.2 1395 179 6.70

R 1.64 1849 3685 143 1836 3214 078 19.60 17.53 047 20.80 10.56 0.13 1512 292 445

4% 6 043 485 1072 126 1617 3142 1.10 27.63 2743 081 3584 2020 041 47.67 1023 4.01

Bt 8.87 100 — 7.79 100 — 3.98 100 226 100 — 086 100 — 2376
2009 ZEH1 0.14 158 51.85 0.09 1.5 3333 003 075 1111 001 044 371 0 0 0 0.27

£ %) 0.04 045 4444 004 051 4444 001 025 1112 0 0 0 0 0 0 0.09

L% 3 097 1093 4755 0.63 8.09 30.88 034 854 1667 0.09 398 441 001 116 049 2.04

o4 379 4273 41.88 288 3697 31.82 1.67 4196 1846 065 2876 7.8 0.06 698 0.66 9.05

LS 325 36.64 3779 290 37.23 3372 1.09 2739 1268 0.88 3894 1023 048 5581 558  8.60

L6 0.68 7.67 1833 125 1605 33.69 0.84 21.11 2264 0.63 27.88 1698 031 3605 836 3.71

it 8.87 100 — 779 100 — 398 100 — 226 100 — 08 100 — 2376

TE: HO) 1 305 55 SOM S5 i RRUZE FURH N, (19 2 R O3 DX AP ) o B 5 BE 31 2 3R T i BRI X1 1) SOM A5 2% T B L 2 SOM BV TET AR 119 155 L
Note: Ratio 1 is the proportion of SOM content grade in the respective elevation level area. Ratio 2 is the proportion of SOM content under specific
elevation levels in the total area of this SOM.

&5 E30FTESOM EBERRRETELER
Table 5 Changes of SOM content at different elevations over the past 30 years in Guangxi

SOM I 9%(<200 m) I 2% (200~500 m) %% (500~800 m) IV4%(800~1 100 m) VZ(>1 100 m)
A~ EL /Sy
REE31 B B B B B
SOM WAVEA gk mAVER  EFE mAVEe EShed mRvEde RS mAvEfR AEShl
content  Lhe change of ~ Variation The change of ~Variation ~The change of = Variation =~ The change of = Variation =~ The change of ~ Variation
grade area/10°hm* proportion/% area/10°hm’ proportion/% area/10°hm* proportion/% area/10°hm*> proportion/% area/10°hm® proportion/%
£ 378 -0.68 =7.67 -1.38 =-17.72 -0.81 -20.35 -0.52 -23.01 -0.17 -19.77
2 -0.81 -9.13 -0.41 -5.26 -0.14 -3.52 -0.02 -0.88 -0.01 -1.16
E3 -1.08 -12.18 -0.31 -3.98 0.11 2.76 0.04 1.77 -0.01 -1.16
a4 0.71 8.00 0.64 8.22 0.79 19.85 0.27 11.95 -0.06 -6.98
95 1.61 18.15 1.47 18.87 0.31 7.79 0.41 18.14 0.35 40.70
%496 0.25 2.82 -0.01 -0.13 -0.26 -6.53 -0.18 -7.96 -0.10 -11.63

TE A3l HU B 7R 5 SOM 45 45 11422 2l TR oy HAH I S o A i) IX TR 1) LLA41)

Note: The variation proportion indicates the proportion of the change area of SOM content grade in the respective elevation level area.
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The second soil investigation of Guangxi(1984)
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3.01 (b)) P - e 5 AL H (2009 4F)
Soil testing and formulated fertilization project
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Figure 5 Distribution index of SOM content grade in different elevation areas in Guangxi in different periods

23 1 SOM EA 2 X L3 76 1 P 21X, S5 40 1/l
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I, S5 4% 6 1Y SOM HAT 4 XA 3 72 IV e i A X, 45:4%
15590 5 FAEDR 6 1 SOM Ak F I 37 , S5 4% 6 1) SOM
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AL FAEHAL , 5554 6 /) SOM HAT XA, fdAk |, 46
2% 6 1) SOM 43 A1 15 Kt 26 8 sl e K, DS 6 1Y
SOM X HAT AR BB, S R 1 555, 555
2 FE R 3 55 411 SOM 43 Aii 45 H i e AL, FLAR X
G DEIIX TN, SOM X4k 1938 I PRS0

2009 443 A PR BURFAE 76 T B FE X, BRE L 6
Ab AR SOM B 4b FARHAL, 9 3 1 SOM
A YIS TE T H G FE X BRER 4 55, H AP
SOM 44k F 1L hr , %5 9% 2 i SOM ELA 248 S 3% 76
I 2% i 2 X, 45 4% 3 AR 4 6 (1) SOM A T4 7, 45
2% 6 117 SOM HA 2 X L3 76 IV g s R X, S5 90 5
LG 6 1) SOM AL FHL L, 5549% 6 1) SOM HAT 48 X:F 1
P AE VIR, 905 T 6 (19 SOM Ab T4l
B, G 6 1 SOM H A L Xt L #h . 15 1984 4 A H
2009 4554 6 1) SOM 43 A1 48 #i i £ sh 7 4% e K
SEY 1 S 2 FIAE SR 3 1 SOM 43 Aii 15 B 26t & 2k
TEKRWED,

3 g

S SOM AL Y N SR AR 2%, F R IHEE N
o IR 2R 4 [ B 9 A B (A b B 5 P
BB R P ER (Al B A B B2 it A
O FEFTE )P

EISVIEARAE T VNN & 5 | AN RS A U RN RN
HEAR) SOM & 5 5y , X T2 BRI X 2t [X - 122
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S, A3 A AETER 800~1 400 m (Y H L b |, R EE
ik, 3R)Z SOM 5 Fag 42, FErbrih X e -2 2
DLZT 33 00 32 A I BHE 1 - 3 AR A K e, 1
R IRIE Y 2 AR AR R S
B3 53 ik 55 e A 1) R 2R A B IR I SOM i R 2 4 9
AKX 55 BB S A 5T 25 AR AT o A R i X -
DIRG L1 F |, F Lo A et AR & pp BUF I X
S XN T BT 43 % g T SOM I gk, 5
SOM & S HIL , 3 5 LIU 25 B9 45 AR

25 HE TN SR S B R A B TP R A
Hi SOM A4 AL B B, & BT 30 45T VG HH g 35 1
X SOM . &R & EH R B FE LI, oo
Foe BTl A AR VY VY RS R b RO A, R AR
T 36 E (VX)) B 1 7434 1 HERE 0 I ZE SOM %
i, 55 TR A ZE AU E, SOM Y g
B R (T X)) A 3314, 15 91.7%, SOM ¥ 5 & K
31.9 g- kg B ZEAEILE VG T HEARTT (SR
A AT R BT I BN T R T RO
T FFJE T 29~35 a ZKAG H - 38 55 40 00 5 o7 W), &%
SRR W S B (2014—2018 4E ) SOM ~F- 34 5 &
36.2 g-kg'o FIABFFESAE IR HANIEH SOM & iR
R T 285 SR — B0, R 2 5 S 4 FIAE L5 1 SOM
TR RS A 285 SR AW o

A, 2009 4E L 6 (1) SOM 1H X F 1984 4E i /b
3.0x10° hm?, Y 2> A [X 388, 32 B4 P 7E A P 0L R R
FEAR b 55 DX 3, 5k 6 Xl A Ak 4 i i X3k
NP JEAEE g8 K R T . ] 20004F, )
PO 304 B A AL TR LG 1930 4RI 3% i T 4 246
km?, SE A AR VAR, R AT DA, A 58
A 7K A= 3 2 7 E AT B EE U AL R RTEE AR
S DX SOM 75 i PRI iy H 2 it ]
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