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Abstract: Based on the soil data of 16 823 plow layer (0—20 c¢cm) samples of cultivated land soil collected in
Jiangxi Province, the spatial variation characteristics of soil nitrogen and the affecting factors at a province
scale were studied by field survey, mathematical statistics analysis and geostatistics analysis methods. The
results showed that the average contents of soil total nitrogen (TN) and available nitrogen (AN) were 1. 57
g/kg and 164. 13 mg/kg, respectively, which indicated that both the TN and AN in the study area were at a
rich level. According to semi-variance function analysis, the values of the nugget to sill ratio were 62. 03%
and 78.97%, respectively, which suggested that the spatial variation of TN and AN in Jiangxi Province were
determined by the co-effects of structural and random factors, but the random factors played a more impor-
tant role. The contents of TN and AN were basically the same in the spatial distribution, which were much

higher in the north area than those of south area by using ordinary kriging interpolation. The regression anal-
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ysis results showed that soil parent materials, soil types, topography, soil erosion, straw returning pattern,
farmland use types and nitrogen fertilization rates had very significant impacts on spatial variation of soil TN
and AN (P<C0. 01). Soil TN and AN contents showed significant negative correlations with elevation and
river dynamic index (P<C0.05). The soil parent materials were able to independent explain 6.1% and 4. 1%
of soil TN and AN spatial variation, and the independent interpretation ability of soil types to TN and AN
spatial variation was 4. 2% to 4. 7% and 3. 1% to 4%, respectively, and topographic factors explained 4. 2%
of TN variation and 2. 8% of AN spatial variation. Soil erosion explained 6. 2% and 3. 5% of soil TN and AN
spatial variation. Straw returning pattern explained 4. 2% and 3. 3% of spatial variation of TN and AN, re-
spectively. Farmland use types explained soil TN and AN spatial variation by 2. 9% and 2. 0%, respectively.
The independent explanatory ability of nitrogen fertilizer application on spatial variation of TN and AN were
18.8% and 5. 6%, respectively. Thus, the straw returning pattern and annual nitrogen fertilizer application
rates were the main factors in controlling the spatial variation of soil nitrogen in Jiangxi Province.

Keywords: Jiangxi Province; cultivated land; soil nitrogen; geo-statistics; spatial variability; main control-
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R6 AEEFEMHERATEE TN AN SE5ITHEE

+ 2k —_— £ B A
e 7 - {H e SRR/ % - {H FrfE SRR/ %
IG5 Ak 12487 1.579a 0. 46 28. 9 164. 86a 57.29 34.8
L=y e 1552 1.580a 0.46 28.9 167. 49a 54, 42 32.5
rh B 3 1705 1. 580a 0.45 28.7 159. 67b 55. 39 34.7
7 {2l 1079 1.515b 0. 44 29. 1 157.92b 57.06 36. 1

2.4.5 FArE Wy X TS HE A S ROk a8 BT A SRR R SR 0 ok R e A BILB AL A
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%32 &

Rora, AR T A SRR AL H O R AR
S AA B 2R (P<0.05) . £ TN & 2B
BIEAE | (1. 59 g/kg) > 556 H (1. 56 g/kg) >R
W (1,56 g/kg), 18 AN & &) 52 90 7 3554
(168. 26 mg/kg) > H (163. 83 mg/kg) > ik

I (161.82 mg/kg) . Ak H A% 2 Fif H )7L F
TN & Jo i #2255, o % X 3 55 38 B oy XA
HUK VA R Filk— 2w, REFRFFEH T +
8 TN R AN &g i) 728 5 R EO9 0T 28. 490 ~35. 7%,
FEI Ry rp R B A S

x7 AEBFEAFXTLE INAN § 245 ITHF1E

i 38 H e e el fiee &L

N N SLEN ez AR RE/ % R SLE] ez A RE/ %
Ak H 4479 1.56b 0.47 30.0 161. 82c 56. 22 34.7
R | 9176 1.59a 0.45 28. 4 163. 83b 58.55 35.7
5 3168 1.56b 0. 45 29.0 168. 26a 52.49 31.2

2.4.6 RaA @y X RKHEA M I EE
il b9 TR A 09 A O ROR IR ZI e AR
() BEUCRFNA % . B2 8 n . A4 A O S+
TN F AN & 354 W3 s (P<0. 05), +
BTN #{E K /MR A 2 &K H (1. 61 g/kg) >
1 Z27K H (1. 56 g/kg) >/KPEAECL. 52 g/kg) >1 F
B (1. 48 g/kg) >2 Z=E 4 (1. 25 g/kg), Ifij + 1

AN BER/NE TN AL, I 1 Z=ok B (169. 90
mg/kg) > K B # VE (164, 40 mg/kg) >2 Z=/K H
(163. 41 mg/kg)>1 Z= 5 #h (154. 39 mg/kg) >2 Z=
S (149. 16 mg/ke) . WA RBORE. TNLAN
7R S R BT 27.9 Y0 ~41. 3%, 3% J2 e HY S [R] 4
HA & T TN Ff1 AN & & 3 32 9 8 b 45 2
JE 8 S

#x8 ARAKHFMAARXTLEE TN AN SELHITHHE

A< H A H o 2R el e &L
N A ez AR RE/ % FHE ez A RE/ %
KB 1377 1.52¢ 0.46 30.0 164. 40b 53.87 32.8
1 &R 500 1. 48¢ 0.53 35. 9 154. 39¢ 58. 14 37.7
2 R 484 1. 25d 0.51 41.3 149. 16d 47.77 32.0
1 ZFKkH 3408 1.56b 0. 44 27.9 169. 90a 51. 89 41.3
2 ZFKM 11054 1.61a 0.45 27.9 163. 41b 58.78 36.0
2.4.7 RAEARAE  EIEHAEA TN 300 ke/hm® B AN &R 5 (169. 32 mg/kg)  AUE

AR TR DA R I 25 Z ] 1 e A 8 5 L R RE 8
B A ML SR RPN SRRl mE A
R U it P A X BIF 5 X R KA A 2 S
(P<<0.01), A4 TN & &t Fifi 35 %I 1 = 69 4
LB BT A E A [R) SN i P o 21 2 18] 66
AT RS RASEAE—EZ S ZILHHRAE 250~

JitE /N T 150 kg/hm?® B, AN & &8 5% { (135. 39
mg/kg). TN Fl AN 7 & it F & 150~ 200,200~
250 kg/hm* L F 2 7  RUTIH AW ANLHKAE
BHACF AR T — 2 e, NESRECRE AR
AT TN 5 AN &8y 25. 7% ~39. 3%,
Bigb T AR R,

*9 AEEIEHEMAE TN AN EEHRESEITHIEER

AL HE e/ - 2R B A
(kg * hm %) 4 {H PRIfEZE  ERRE % 4 {H PRifEZE R REY
<150 1460 1.31d 0. 46 35. 4 135. 39d 53. 25 39. 3
150~200 3548 1.56¢ 0. 40 25.7 167. 78b 18. 08 28.7
200~250 5005 1.57¢ 0. 46 29. 5 167. 21b 57.51 34.4
250~300 4522 1.62b 0.45 28.0 169. 32a 58. 90 34. 8
=300 2288 1. 69a 0.45 26. 5 159. 81c 60. 53 37.9
2.5 AEEZRHZINIEEDH J& VP L Jm X - TN AN 25 [ 2428 e 9 0 57 fife

H 2% 10 AJ A BF 5T XA [R) 52 e PR 25 6 VT 75 48 #F
Mo 88 TN FI AN 25 [a] 48 50 52 o 4 B 2 3K 2 4%
FIKE(P<<0. 01 s X BEIA A BF 52 Th 26 By 9 > 52 i
PRI Z X PE 48 488 TN F1 AN & & 344 R 6 58 B 1
SO TESSAE PR DR 2R rh B AR R B R B A B S5k
+ 3 TNLAN 75 1) 48 5 04 00 57 fiff J6 58 1 AH X A8 8, 43
WK 6.2% 3. 5% 6.0%.4.0% ; HIEI ALK, +

RE S0 h 4. 2% .4, 5% ,4. TV H1 3.1%,3. 8% ,4. 0%,
Ut BH A 8 S (70 37 e R B ) Bt 43 2 B B AV T T o 5
M PR F I o 57 A R BE T 40 30k 4. 2000 2. 8%,
FEREHLE R 2 L F FF 8 B 7 U0 18 TNLAN %5 [
A S 1) 0 ST A R RE D SR s 4 i 18 TV T 5. 6005
Rt 2, 2 Bk 4. 1% 3. 2% s 4 A 7
R0 2. 9% M 2.0% ., mILA .77 +
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KIS A - VLV 48 B M e 3 50 3 s [A] Z8 e R AE ML 2 P I 3 311

e TN R AN 75 [) 22 57 32 232 B BEAILPE 2% A 520
AT B 5 =R RS i 2 BF 5T X B AR R A

)72 5 A 2 2R N R X 5 36 2 BT 20 A b i
WFFE A R —2L

F 10 HHMEZRI L5 TN.AN BB 3547

2R el fige &
A S - . - 5 ;
F{E HOE BB BROEDE REL Sig. F1{H B REL ROEPE REL Sig.

B B 155. 59 0. 061 0. 060 <<0.01 75. 34 0.041 0. 040 <<0.01

+2% 373.65 0.043 0. 042 <<0. 01 180. 31 0. 031 0. 031 <<0.01

DS 265. 52 0. 045 0. 045 <0. 01 75. 34 0.039 0.038 <<0. 01

+ & 208. 87 0.047 0.047 <0.01 71.05 0.041 0. 040 <0.01

B K+ 105.15 0.042 0.042 <<0.01 246,51 0.028 0.028 <<0. 01

T A AR B 123. 52 0. 062 0. 062 <<0.01 101.59 0. 035 0. 035 <<0.01

FiFF 8 /7 X 121.03 0.274 0.273 <<0.01 142.19 0.033 0.032 <<0.01

A% H A A = 166. 16 0.029 0. 029 <0.01 114. 21 0. 020 0. 020 <0.01

B e P & 83.72 0.188 0.187 <0.01 418.3 0. 057 0.056 <0.01
3 i e b R 1Y 19 05 W 35 55 A 9
3.1 EMEEN T ERESEN I WA 225, 14 TN W& E X 32507 78 Z L i

HEJUET HIEPRRM S RZZ MR EES
SR H s ) AR S PEAR O, Fh 3R 2 AT VIS 4 3 TN &
2 BN AR DR AR R 3R 3R [R5 e L H 2 57 B
CIRES TSNS R O AN R s DN i e R LTSN
U AR RR XA S5 B AN [R) e 21 22 18] B T ) A
PCRIIE A% o AN —fif - 345 GOORE 35 1 A7 o 22 57 . (H £
SENUARZE BB LA AR PR T A e B TV 7 4
3 TN ORI AN 28 [] A2 S5 B 52 ) 52 B R 390326
PO A B e B S ) I BE A% 26 8 0 A P 5
R Y L) S BTN A B S P SRENN PO e
GRS AV S5 o S i R I T B iy 3 - At DX Il )
FELEREAR BT ARBFTED L ARBR S AR
T Sl BE 4 KO 5 A 5 A1 55 AR 20 B I IH 1 A 5C 1k
IR G2, Hoh ST il BERE AR 53X 5 U 355 1 B
FERB N —E, NIRRT TP %
SRAR A AR X T 53 A 60 B 180 O dm R G 9
U o AR o R R R X T v L DX ) 4 A A
JE - TELAC) 380 BH T80 F- 0 5 48 4 M 2 A ok o R IR
R PTAR X IR (P 3D X 5 A A B R 41— B, 2
AR FE Rt AR P R R ) R AT IS L A B
TR A LT AL & PR A AT SR AE B A 2 VR AR
B R R W L R R R
T A7 280 E 4 S Bl S AR B . ARSI Lk
FE AR P 7 O F 58 X 398 20 3R 19 50 Wi A 2 A1 G T
AE I A D 78 8 3 i P g bR L Al 7l 5 44 9
B AR BB L AR AL I 55 1 A A O 5K
XM R A S R AR BRE BT R L
Il ¥ 77 K AR 9 28 5 1 B R R 104 ~192 kg/hm”,
BT X R IR R & & (K 3 5 A & (K D i
F7oxF HOE e B YTV 45 4 TN &5 4 B 3 OIS e A
1S A b B bR R T AN B R

FHAR B R RS BT 75 22T B N TN R T AR X,
77 326 4 X4l AN B S A1 10 1] A 9K AU it P & 1 1
n—E R L Re 4R R A AUE L (HR AR R R
A E— 25 3 THAE AR 2 R e A <7200 kg/hm® [
TR IR R R B 2w B AN T A D, H
T HE TN FAN 5 o 240 T 55 i 7K 7 U B 53K 4 X Jk
LA AN R AN A HC A B T AR M E M
BRE . BFAES R G0 SR 2 AR T bR b | e b
R AE RS RGN S ILTIRA MEWES. TR
ARG FF IS A R it FH A 2B X R R AN
) FEER R BRI S BTV VE 48 I A R R R it
B S SRS A A By =X R AN it A A X
TN A1 AN fJ520 . DR Ib, XFRF 5 X 4 38 0 2% /9 18 4%
FRUNE A8 N A EERTE I 43 B DR AT A0 22 S Ak A8 3L
() B R T 4 ) A AT RIAR FE 38 1, & BAN A LS AN 7%
RACNE TR IE X R ST L IRA R G &M
PRk H 1A R R A6 PR By 8 S
3.2 HtEEMIEREZSENTN

T 5 b A T A B R DR 1 R DG M
ST R, SOM,CEC(FH & F 3¢ e i) . -4 pH., £
HEASE HFR R R KB SR R AR
ARG E R FESR D ZFEZm(E 1D, 5 CECH
+3E TN FAN &AW R E N IEMHX R, R+
e CEC & it My, 585 BH B8 19 W% B B )t 25 384
s, UE AR E T AR MALIERE Y. 8 pH
5 TNLAN & B 20 W& fAHCOCR R 1%
I i Bk A AR s 7 S ) - A9 R O T R R
S5 AL, DN 52 - 3 AR I 0 Ak g i A R R
RIS L MR R M T R e A SR B, B
ma - HEEAPERE IR RN ET . LA LA E
5 T B A M B B O DG L X AT RE S A 9T X B
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% 32 %

b A A 7 T IS AR R RN AR AL PR K
PRI RE 1 25 . 5 s KU 3 + 498 50 38 ) B /K 3 2K %5 )
G, AT LA R & E YRR R (0—20
cm) Y 3G T )2 3G L 3% 2 i T RE ML )2 (0—20 em)
IS PIER R RN EE AT AENH
BT BE B2 TS 3G . B A 2 B, 2R 5 1 K
T AR AR VR B RS AR R . AR R 1 B

25 RBE I, R & e X SR AR AL B SRR
SRR R A, ABESE P, B3 TNLAN 547
AR R K B 43 I A S OO DG R IE A 56 56 R
(P<<0. 0D, 5 H N, RIEA R FZ kIR T AW
FUR R AR 7K T PG 48 i Ak v S HAGHS A% X 8 3R BR
B Tk T MR K Ak o A T R R 2 1
WA ) F 20 Y [ LR

F11 IHEATETINM AN SEXWEFHXME

TSRS TN AN SOM CEC +3 pH TR #HHEEE S FTEHRE ERKE
TN 1. 000 0.369" * 0,945 * 0.026"*  —0.066** —0.036""  0.092"" —0.079" " 0.160" "
AN 0.369°"  1.000 0.359 " 0.025"*  —0.019°  —0.024""  0.018" —0.059" " 0.127" "

4 é:ln: I/I'f (7] ZBHHk.Z2HRN.EEL. L NP oEEE FIERES

TEPE A B + 3 % 2 (020 cm) th TN Fl AN
SEHME S R 1,57 g/kg Fil 164, 13mg/ kg, W& ¥ /&
THEEHKY. KT ZRE T BRI E
TN Fl AN & & 48 T b S5 5 5 1Y 25 A48 S5 1, Hoss
() 43 A7 R AF 32 45 46 4 DR 2% RN B AL 1 D9 3R g [ 5 o
ER S RIR PSR 151 o Y ) S P
TN A1 AN H A7 [F] (9 25 8] 43 A a3 2 90 b & e
IR 25 (B 43 A RRAE . 10005 43 B & B, o BF L 1 ¢
KA B R R AR B b R O RS A
T FH 5 ORI 2y i 20 62 6 V076 48 Bk b £ IR R R =8
) A5 S A B i S (P<<0. 01), TEFTA H &,
Rl AT 34 F 7 =R M8 it A 2 % TN AT AN 2 (] 45 53¢ (1)
ST AR B BE S B, 4y ok 18. 8%, 27, 4% il 3. 3%,
5.7% B i T HA A 2R RO X R R R A AR
S EERNE, Rz b AP CEC, -1 pH, 1%
HE BRERE AR RR AR KRN AR
() o3 A R AR AT VR Z i 52 e (P<<0. 01)
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