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# E: AHERIEEA TG X A LB (SOM) A4 AU(TN) 4 i 2 AR SARAE AN A A 23t A HLIE AR ILRR =8, SR A2
WG4 HhGETT2A A GIS S5, XFMVPEM 2000 4EF1 2015 4EAH AR £33 SOM Al TN B 23 AR SARAEHEA T T 9T, 5588 . 2015
4E SOM M TN SEH&EH 2000 450 I8N T 5.03 g/kg F10.31 g/kg, HIEHEE 21.39% F121.99%, SOM Fl TN & i fH/IME
AN, AR R BKMEMNZEAEK, Moran’s T F5EbrElL Z (A R/, HA&R0NEN; SOM M TN it “IR” “EH” ZHmM
SIINTRET 3.42%. 37.73% H12.04%. 44.43%, “@=7 “Bewn” SSGOEAGRINT 32.21%. 8.94%F1 35.67%. 10.80%. FAHHFG
FEAH 13 SOM FI TN & FIAE RGN, SOM Al TN 23 1] [ ABCENSS , BEHLAE P 0R . fEAE +48 SOM 5 TN &Rl
W 5 IELRMEAR DG, SOM B B TN M—> 2RI,

SRR MVE; AR APLE Al WaARR

RESES: $572.06 XHEAARRRD: A

Temporal and Spatial Variability of Soil Total Nitrogen and Organic Matter in

Tobacco-planting Area of Xiangxi, Hunan

XIANG Shipeng'*, XIANG Deming?, TIAN Feng?, ZHANG Liming"?, LI Juan', ZHOU Miliang?, TIAN Minghui’, LI Qiang'"
(1 College of Agronomy, Hunan Agricultural University, Changsha 410128, China; 2 Xiangxi Branch of Hunan Provincial
Tobacco Company, Jishou, Hunan 416000, China; 3 Changsha Branch of Hunan Provincial Tobacco Company, Changsha
410007, China)

Abstract: Based on the methods of classical statistics and geostatistics, the spatiotemporal variation of soil organic matter (SOM)
and total nitrogen (TN) from 2000 to 2015 in tobacco-planting area of Xiangxi were studied in order to provide scientific basis for
reasonable application of organic and nitrogen fertilizers. The results showed that from 2000 to 2015 average SOM and TN
increased by 5.03 g/kg (21.39%) and 0.31 g/kg (21.99%), respectively. For SOM and TN, their minima decreased while variation
coefficients, maxima and ranges increased. In the past 15 years, the normalized Z values of Moran’s I indexes of SOM and TN
decreased, nugget effects increased; the “low” and “suitable” grade areas of SOM and TN decreased by 3.42%, 37.73% and
2.04% , 44.43%, respectively; while the “high” and “extremely high” grade areas of SOM and TN increased by 32.21%, 8.94%
and 35.67%, 10.80%, respectively. In general, SOM and TN contents and their variations increased significantly in tobacco
growing area of Xiangxi, the spatial autocorrelation of SOM and TN were weakened and the random variabilities were enhanced,
and SOM showed an extremely significant positive linear correlation with TN, the mineralization and decomposition of soil SOM
is the main source of TN.

Key words: Xiangxi; Tobacco-planting soil; Organic matter (SOM); Total nitrogen (TN); Spatiotemporal variation
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AR N Z A S R R HGE . it AAFSEL
2000 41 2015 45 A I SR PG 925 A0 3277 X - 39 A
FXR, RMGMG T2 Gt 27 7 ikt T
SOM Fil TN F 4 E LA S 25 A8 AR, B e A
VU K 0 A 7 B2 B P AT AILAE Fn /IS 4 i) 2
WA

1 #MREIE

1.1 X B AR

WHPE A T F 4 PE AL, ZRPE 9840 170 km,
ALK 240 km, [E 1R 15 462 km®, Hok
AL 1.99 x10° hm?, 4N 35 P b s AR ARG
B B AR DOl R LR T, A BB AV,
TP M e S B 2 KU e, KB M SRR AT ]
W, HERMEW, LXRIER T, FHRIR 16.5~
17.5°C, AFEAFERRHR 1290 ~ 1 600 mm, 4F44 H FR
$1219~1406h,

PG R R 2= X 2 —, FEASHR 3.07x%
10° hm?, HA7K4H 1.32x10° hm?, 524# 1.75%10° hm?,
T R M 87 A1 K326, A MARH M i i
2.25%10%t, AR AR 2 328 A I K~ A0 T K L A -
RNC—IKAE, IR R A4S KRS 1 214
W, WA AR LS.

1.2 HFmRXEMSH

PUCRAE A0 2000 4EFT 2015 4R/ 11—12 H
HEAT o FENH FH A BT, BEEUR A =667 m” /Y I HLikf 7
FEA RS, TR GPS @i, idst Lz
SRR . ARPERAEE IR, SR X" Bk
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20 cm), FEASHBELE S MRS, # S At
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Fig.l1 Sampling sites in 2000 and 2015

1.3 TEANRMERITENIRE
A5 S B B S 45 5542, il s T I PG A
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Table 1 Classification standards of SOM and TN

IiH 51
A i A = ]
BHHLF(gkg) <10 10~15 15~25 25~35 >35
2R (gkg) <07 07~1.0 1.0~15 1.5~2.0 >2.0
1.4 HEBEHHF

% ] IBM Statistics SPSS20.0 #£47 SOM 1 TN 7
BRI EGHA K-S Ko, 205 22 s B Rl ()
THE MBS RIS R GS+9.0 5EA7, Kriging

WH(H . 2 E KRG 7E ENRI ArcGIS 10.2.2 H5E
f%m'm]o

2 HEREHN

2.1 HAEETEEVRMERERGITHFE
15 a 2%, MIPGHEIM 14 SOM Al TN &= {HY
Hhn g, 2015 48 2000 4E43 9] EFHT 5.03 gkg
031 gikg, EFHIREESH1EE 21.39% Fl 21.99%,
MR SRR T S, moMEAE/N,
S RE RORME . WEWAEKR, £ SOM Ml TN
ER AR I R, AR Sl AR
22 HAEETEAEVRMERAR T T RFE
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®2 TEAHAMRAEMNERELE SOM 1 TN 22K
Table 2  Statistics of SOM and TN in tobacco-planting area in 2000
and 2015 in Xiangxi

ESRARIEN SOM (g/kg) TN (g/kg)
2000 4E 2015 4F 4R 2000 4E 2015 4F i
¥ 2352 2855 503 141 172 031
b 2% 5.87 10.68 4.81 029 0.61  0.32
BRFRR 2495 3742 1247 2057 3548 1491
/M 8.70 373 497  0.66 036 -0.30
WARME 5010 9130 4120 2.72 447 175

B 22 41.40 87.57 46.17  2.06 4.11 2.05

FRSE(FE 3), BAAERER) SOM A1 TN & & 1 et
PR TR Ry 341 8 BB A | A5 A A ) LA 3 = UL
H5EE(RMSSE 431 1, MSE #2231 0), AEASAR - Hb iz ke

SOM I TN %5 [B] G5 FFFAE o P4FBE () SOM He 434
NEITE 25% ~ 75%, T TN fHR &R 51<25%, 3%
W] SOM (125 [A] 4% S Hh B ATL DX 2% RN 435 44 PR 3 ] e
E, T TN W 3222 25 P R R g © 2015 4F 45645
() B 4 RN AL MBI 2000 4FA BT, St Bl
PEIZE XS SOM Al TN ffEHAE K, W] SOM #il TN
(2 (B S5 R PR 55, BEALAS S PR3 ss . BkAh, 15 a
% SOM Fll TN ) Moran’s 1 {HWH A K TR, &
WREALITE, PIN4EG Moran’s T I9kR#EfL Z (3K
T 2.58, ULEHPIAAEEEAEAH 18 SOM Al TN #7380
Sk i A3 18] B AHOE, 2015 4EFRIEAL Z (BT 2000 45,
FH] SOM M1 TN MYz [a] [ AH CMEAEvss , BEHLIE
FOu H e

F 3 HAEEMELTIE SOM 1 TN HEHFEREBIET RIEXSH

Table 3 Semi-variogram models and parameters of SOM and TN in tobacco-planting area in Xiangxi

Bzt AEy i o  EEMH &N AR Moran’sT fRifkfl TRERT B2
Co CHC  Col(Corc)y  km) Z{i  RMSSE  MSE
SOM 2000 4 RG] 22.77 36.21 62.89% 0.589 0.364 11.17 0.963 -0.005
2015 4F i B Al 94.60 141.45 66.88% 0.049 0.263 7.42 0.907  —0.003
TN 2000 4F HE A 0.003 0.070 4.627% 0.027 0.342 10.110 0.973  —0.004
2015 4F FRB A 0.020 0.262 7.057% 0.039 0.213 6.960 0.929 0.000
K FE- Kriging Hfi{EVASRHL 2000 4EF1 2015 4F 10.94%, “f 7 SFGIN B R I /NE B2 A 4 n 2

PG MAR I 35 SOM Fll TN & #4256 40 A K (] 2),
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48.00% M ALK FEFY, FNHL “IETF 7 SFHAIH
FUFFRZE 38.90%. £i L, 2015 4EHIPUAEAN 3¢ TN
“rE T R R ARG TR E RGN, Ay B T
35.67%H1 10.80%; T “AI%” F “HEFH " S0 K IR
TRE, AT IET 2.04%F1 44.43%, 15 a M7
A+ TN & R0 .
23 HEEBELIEGIRSEENXE
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Br 148 SOM Xt TN &= AsEmm , 455 %] 158 SOM
X TN S20a A 45 254351 A 21.80 g/kg F1 24.10 g/kg, 2
AP m0F 13 SOM IR i 3 21, 4% 43 4 11 TN
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HE SOM 32 ] 22 5 iAW i E /KT (I ) s R SRR
AECE- W W AT 75 2534 3 SOM 5 TN & i
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Fig. 2 Spatial distribution of SOM and TN in 2000 and 2015 in Xiangxi

F4 FEIFHAHEFEE L% SOM 1 TN B ZRERE(L
Table 4 Area changes of SOM and TN under different grades from
2000 to 2015 in tobacco-planting area in Xiangxi

R SOM T R H 51l (%) TN HRL (%)
2000 4F 2015 4F  HfiE 2000 4F 2015 4F Hih
A - - 0.00 - - -
fi& 3.52 0.10  -3.42 420 2,16  2.04

EH 83.05 4532  —37.73  83.33 38.90 —44.43
= 13.43 45.64 3221  12.33 48.00  35.67

e - 8.94 8.94 0.14 10.94 10.80

2, 13 SOM 5 TN E# g F IFL A (=0.749,
P=0.000); JLRMBIRI LSRRI, 3 SOM X

TN & HEZ W5 805108 1650, 19.94, 25.00.,
29.50, 36.20. 42.10 g/kg, 6 PHAK 1 SOM
R 7 A, F 0 AR S RIS R
0.953,1.298, 1.474, 1.681,1.929, 2.162, 2.647 g/kg,
TN 7£ 13 SOM 43-4H 7] 22 5 35 B 2 K1 (KT
SREARBOIE A AT R B (] 3), #5411 SOM
5 TN & i 20 8 R IE A CR= 09799,
P=0.000), SOM Tl 10 g/kg, TN AHRHENN 0.431 g/kg.
Zi b, WAMESY SOM 5 TN S R m g —2k.

3 ihie

SOM F1 TN Y5 A A 1 AL 1 040 0 B S A
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Fig.3 Correlation between soil SOM and TN in 2000 and 2015
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