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Fig. 1 Study area location and distribution of sampling points
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Table 1 Descriptive statistics of SOC contents in Year 1982 and 2007

. 1982—2007 SOC
i 22

o f Fe/ME STFN] ¥iH s B 2 p Ak ik
O HILAH :ia;n;)% Minimum Maximum Mean :tar.lda?rd C(:f;;ifflof SOC variation in
Year o Landuwe T ation 19822007
(gkg') —— (gke™)
7K H 120 7.02 22.78 15.10a"’ 2.41 0.16
Paddy field
Esi) 26 5.86 17.40 11.62b 3.17 0.27
19824f Dry land
Year 1982 S 28 5.88 18.73 12.63b 4.21 0.33
Forest land
ERVN 174 5.86 22.78 14.18 3.19 0.22
Total
KM 173 5.00 34.20 18.02A 6.07 0.34 +2.93
Paddy field
S 39 3.42 17.41 9.07C 4.16 0.46 -2.55
20074 Dry land
Year 2007 L 41 3.11 34.03 15.758 9.21 0.58 +3.12
Forest land
N 253 3.11 34.20 16.27 7.17 0.44 +2.09

Total

T 1) ARIFRFERZREE (p<0.05) Note: Figure in the bracket is that different letters represent significant difference
(p<0.05)

Jits M HAS b | VIAH G . [\, SOCHEZ S Z25h [B] FAH G, x5 HA s 3 7 413 XA SR A5 2 A9 SO C
19824F (0. 2234 Il 2 20074F (9044, AN T 1454 25 10] ARG ME R AR — 3% 1200 WA Bk 24 B iy 25
Fi, FWI20074E X IESOCE B 1% sh #8198 24F K ] [ AH B 35 43 3k 5880m A15130m, Kk TR kk

4 55 SRR RAEIE B, R W SRAE 0% B mT DAl 2 48 7R
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BF P2 AR F BSOS T 3G KA R 25, BORBIEAAIE . Al AR PR B SOCTE2s [A] 43 A BB T8k
BorAi, RNHRIESDANTTHEATHM S, £ 25, WNE4akE, 19824ESOCH itk Jm 2 B b
ARG X 19824FE FI20074ESOC T SR 22804 7 il AR AT I M IX SOC & 8wy, T HoAth X SOC &7
#H47Kolmogorov—SmirnovFi 4, 5L PSOCHE 2= T ARG . SOC T2 5 1 1A M X =38 2 S Tl 3 Y
B RN IES A (E2) . AKX, T A A RSO C A AR . i A

19824FF120074FSOCHE 22 fH 1) 7 22 sR Bl & Fl4b3kFE , 20074-SOCZS [A] 53 A7 R AE Sk A0 i X
BRIDLIEIZ . AT LA, PIRTBOR 2 Jr 22 VIR X S R, b A X A SO C & it 8%
PR AL G BRI R F B ek B, BRI RIW IR, SOCT F 4 ey Y Hin X 3 2 2 AU LU DXb b 1 A
PR T B2 7 25 R B 4 B3 1) 0.30110.352, AKH, FEBRARA X B LR s L ]
19824EFI20074E AR & S5 A M2 W, SOCTE & A %s 18] /0 A RRAE 5 21 3 X+ 3 A1) ] 5
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F2 1982 (a) FI20074F (b ) SOCHE 2% 54 58/ 11

Fig. 2 Frequency distribution of SOC residual data in Year 1982 (a) and 2007 (b)

B3 19824F (a) FI20074F (b) SOCHEZE K J5 22 R %L
Fig. 3 Semi-variograms of SOC residual data in Year 1982 (a) and 2007 (b)

4 19824F (a) FI20074F (b) L3 HLAK =S ] 53 A [
Fig. 4 Distribution maps of SOC content in Year 1982 (a) and 2007 (b)
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X FARH L F T AN [ B SR B A b R R AN
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KER

MAFFEIXSOCT 723 M P RMSER E, 1982
AEFN20074F 4> HB 50 UEAE 25 A9 S R MSE 43 1) 4 3.29
f4.26 ¢ kg™, 5 b ) B0 RE 25 (E A9 23.2% F1
26.2% (1) o MWMNSF LM FH 0k E, K
FH B U R 22 e /N, 19824F F120074F A Fi M RMSE
O3 2.37H13.29¢ kg™, 3l G s BEOK 44
B121.8%F118.25% ; MK HL A TR 22 5 K, 43 5]
N4.05H16.21 g kg™, 43 i 9 B B K b 2 (11
32.1%#139.9%; FHLTMRMSESE F W& Z[H, 47
B K3.66H14.35¢ kg™, 43I P A B 34 Y
31.49%H48.0% . | J7 20y il 15 22 K /N5 H
SOCH A MR ISR KC R, KHSOC
T AR R/, B RMSEfR /N, MAKHSOC
AR SRR, HA R A FI R MS EAE 5 K
(A A A 1 fl T O SR AR A 4 R Oy S A
PEA Y — BORE B S Bk, i R T AR ) A b R
77 2UAE P B SO C IR B Hh 22 5%

El5  19824F FlI2007 4 56 11F A5 1Y T 152 22

Fig. 5 Predictive errors with validation samples in Year1982 and 2007
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TR X & EE A A X, 2042902
AR ML KT BT RO Bk (2o b ), I

SOCH K NFEAL, FEI9824EMMSOC & HE#E A
BAK . TOOAEAR LS H 1 S it R Bl AR 1 1L 7 Ak
Tt , PRI 3 A AR B B T R O, Mt 2
REWIE, HRANEL IS v 5 A - St i kg
HSOCTE &, X5 H A= # e 2 X 58 25 51—
O FEHZ MK LA £k E T A
TN, ol AN HA b X 2, SHL
PRI Y R R LU X SOC & it R A iy o v AR S it X 5
Wi Z, mTRHIkEE 2, SRS, £E
IR E AR, FEOLAFERSOCH REZ R
ML RV, A 19824E LK, FRHLA
JK FH - 345 BT Bt fl LSO C & B 3 ka3, i
T IEE R A FE A BRSO C 5 A i i
RPRBUR A ) S [ B R e 5 | A

K6 1982—20074FESOC ¥ i L ]
Fig. 6 Evolving map of SOC content from Year1982 to 2007
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K7 WF5EIX Ca) FIEFHTTEN (b) BISOCAENR 5 Fraa b sl AL X &R (95% & fFHKF)

Fig. 7 Relations between SOC variable amplitudes with required samples based on all sampling points (a) and various land-use samples

(b) (95% confidence level )

K8 WX (a) FIEFHITE (b) BISOCENRE 5Tt s AL KR (90% EfFKF-)

Fig. 8 Relations between SOC variable amplitudes with required samples based on all sampling points (a) and various land—use samples

(b) (90% confidence level )
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SOCAE L M FEATHE S AT B, 5 b BT 75 R s B i
KK H60% LA L, TR SRR s 85 1 A 7K H 1)
245 VA E o M 19824E FI20074F 4 H A1 A ] + i ) FH
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[ Objective] The knowledge about characteristics of the temporal variation of soil organic

carbon (SOC) over a region and a rational sample size needed for expositing the temporal variation is of
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important significance to the study to reveal tendency of the temporal variation of SOC in a region efficiently
and evaluate regional agricultural management practices. So far much has been done on spatial variability of
SOC in a region and its rational sample size, while little has been reported on temporal variability of SOC
and rational sample size needed to reveal SOC variability in a given time period. [Method] To make up
the shortage, Yujiang County of Jiangxi Province was selected as study area, and the data of soil sample
size in 1982 and 2007 as basis, and then spatial distribution maps of SOC in 1982 and 2007 were plotted
by means of Kriging. Through raster overlay operation of the two SOC content maps, characteristics of the
temporal variation of SOC content during the period of 1982-2007 were worked out and then used as basis
to estimate the number of sampling sites needed to exposit that variation. [Result] Results show that the
mean SOC content in 1982-2007 increased by from 14.18 to 16.27 g kg™' with a growth rate of 14.74%,
while its coefficient of variation ( CV ) rose from 0.22 to 0.44, both demonstrating a large growth. However,
SOC content varied with land-use. Among the three main patterns of land-use, paddy fields and forest lands
experienced rising in SOC from 15.10 to 18.02 and from 12.63 to 15.75 g kg™' or by 19.34% and 24.70%,
respectively, during the period of 1982-2007, whereas uplands did oppositely in SOC content, decreasing
from 11.62 to 9.07, or by 21.94%. However, in the meantime, the three patterns all had a drastic increase
in CV of SOC content. In the light of spatial distribution of the variation of SOC content, the northern and
southwestern parts of Yujiang County were on a substantially increasing trend, while the central-eastern part
was on a declining trend, which was closely related to spatial distribution of the land use patterns. Based on
the data of sample size of the periods, 1982 and 2007, with confidential intervals being 95% and 90%,
the rational number of sampling sites required to reveal temporal variability of SOC content in the whole
county was calculated to be 186 and 147 for the two years, respectively. And based on the SOC variation in
lands different in land use, the rational number of sampling sites for paddy field, dry land, and forest land
was figured out to be 68, 44, and 144, respectively, with confidence interval being 95% and 54, 34,
and 112, respectively, with confidence interval being 60%. Generally, the sample size for upland should
be 60% or over of that for paddy field, while that for forest land should be 2 times or over that for paddy
field. By reviewing distributions of the sampling sites in the county and in fields of three different land use,
separately, it was found that the distribution of the sampling sites was not so reasonable in 1982 and 2007,
that is to say, a bit too many in paddy field and too few in upland and forestland, which no doubt had some
adverse effects on efficient revelation of spatial distribution and temporal variation of SOC in the county
in the two time periods. [Conclusion] The findings of the study indicate that in estimating the number of
sampling sites needed for revealing temporal variation of SOC in a region on the whole, it is essential to take
into account amplitude and coefficient of the variation of SOC at various sampling sites. In understanding
differences between patterns of landuse, it is essential to take into account amplitude and coefficient of the
variation of SOC relative to landuse pattern and work out how big a sample size is needed for each landuse
pattern and what the ratio should be for the three landuse patterns in sample size. The study is expected to be
able to provide some references in exploring temporal variability of SOC and consequently arranging sampling
sites for the survey in hilly red soil regions.

Key words Soil organic carbon ( SOC) ; Temporal variability; Sampling size; Hilly red soil region

(REHRIE: FHE)

http: //pedologica. issas. ac. cn

S

| T T —— (. [ |

2016-7-1 9:49:33 ’7



