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Abstract: Spatial variability of stoichiometric characteristics of soil carbon, nitrogen and phosphorus and its
influence factors were systematically analyzed through classical statistics analysis and geostatistics analysis
methods in Rapeseed Planting areas of Jiangxi Province. The results showed that the averaged values of soil
organic carbon (SOC), total nitrogen (TN) and total phosphorus(TP) contents were 16. 99 g/kg, 1. 44 g/kg
and 0. 50 g/kg respectively, and soil C : N, C: P, and N : P were 12. 28, 38. 31 and 3. 27 respectively. The
ecological stoichiometric ratios were 33. 86 ¢ 2. 88 ¢ 1, and the ratios were at a relatively low level, indicating

that there existed variation coefficients and spatial variability with a moderate degree, which also suggested
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the spatial variability of soil C ¢ N, C: P and N ¢ P were determined by the co-effects of structural and random
factors in Jiangxi Province, and the structural factors played a more important role. From the characteristics
of spatial distribution, SOC, TN, and TP content trend to be high in northeast and low in southwest. The
high-value region of soil C ¢ N mainly distributed in the north of Jiangxi Province and the distribution area
was small, while the low-value region was mainly distributed in West Jiangxi, Northwest Jiangxi, Southwest
Jiangxi and East Jiangxi. Soil C ¢ P and N ¢ P had the same spatial distribution characteristics as well, the
high-value region was located on Southwest Jiangxi and Northeastern Jiangxi sporadically; The low-value
region was mainly distributed in Northwest Jiangxi and South Jiangxi. Regression analysis showed that soil
parent materials, soil types, topography, climate condition and cropping system had very significant impacts
on soil C* N, C: P and N : P ratios (P<C0.01). The soil parent materials were able to explain 16. 6%,
3.7% and 7. 0% of soil C : N, C : P and N : P spatial variability, respectively. The topography factors could
explain 3.5%, 2.9% and 4. 2% of the spatial variability, respectively. The explanatory power of cropping
system were 9. 7%, 4.4%, and 7. 6%. The annual fertilizer Nitrogen application explained 3. 9%, 4. 4%
and 7. 6% of soil C: N, C: P and N : P spatial variability, respectively. However, The explanatory power
of soil types and climate condition were 16. 8%, 5.1%, 9.0% and 13.4%, 9. 8%, 15. 2%, respectively,

which suggested that soil types and climate condition were the dominant factors in controlling the spatial

variability of soil C: N, C: P and N : P.

Keywords: carbon, nitrogen and phosphorus; ecological stoichiometry; spatial variability; influencing

factors; rapeseed soil; Jiangxi Province
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K FE 17.52+5.17a 1.52=+0. 46a 0.4940.17c 11.69£2.53d 40.52419. 10a 3.5241.69a

2.4.3 WM AT HUE AR X H K ISR T+ R R T BEOK IO ik R R AR Rk %% . H

BB BT ) RT3 T A TR 220 5 i) - S itk R B M
T Es B 2 5 550 6.t 3 6wl J, 5 X 43
C = N5 IR I E AR5 M P kAR B2 AT it 3 RE R
B R AR B 3E (P<<0. 01) 3 i 3% (P<<0. 05) AR K R
M F48 C: P AN = P 54k I B 3 A8 32 i i
PR EE RT3 20 B 4 A5 35 S A B 2 (P<<0. 01) IE AH 56 ¢
Z; T3 C: NL.C: P HIN = P 53] By 248 2 HbFk]
R b T 1 i A [ T B S A DG . R C -
N Fifi & ¥ 00 1 T 3 R AR K b TR R AR B T DA
S FRAR AR 0 T B 1 AR T S T R A 1T - 48 C = PN
N = P EREE TR 00 T 5 B AR B L 1 TR B R B v LA
S ZFRAR AR L g () 38 i 2 B LR S TR i A, X
TR PR R VAR o b AR R 3B R 1 X
IK R HE A 26 A% A T iR 20, 98 5) i ] 42 e

VAR ) T e o U B 1 AR B B T KA A o A
2%, W RIS . 3 R RS BRI 1S 14
C:PHIN: P AW T&E, M C: N ASWFEAL, &k
T 5 MR 3 1) 728 SR I A AR R 3 3 e 4
BOESRIT A MELEC: N.C: PN P2
AR SRR AE ) HE P T

2.4.4  FrME E 54 MR O UM L RloRE D R
WREA 208 7 B N ZSBRAE E TE A5 7 it A T 2SN
JETE SN i 5 S 1 5 o0 i A OC R 1 22 SRR
TLPG AR PR ] B X s £33 C = NNC: P FIN = P
A REFEMF(P<0.05) (F 7)), Her, 11 C: N K/h
I L A4 2% 3 Sy 3 S AR F8 A (13. 93 4. 40) =i
S WERFEAE (11, 92+ 2. 86) >3 = AF f 1
(11,291, 80) > B/ (11. 1840. 31) , JH =% Huff:
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SRR R EZS: LR C PR
NP AR UK Ay il 55— B A e A (42. 51420 33) >
B A (39, 91 418, 34) = il 3— W T A & AE
(39.34418. 23) >3 MR AE (32. 11415, 60) ,
TSR AL RS R 5 Al 3 b Rl A o) I A 7E L 3 22

S (P<0.05) 5 132 C = P R /INIFUFH IR Ky i 38—
ZAEHME (3. 804 1. 83) >l S ¥ (3. 54+ 1. 55) >
W3 — W TR AE (3. 36 £ 1. 58) > 3E— M 1L 56 1E
(2.54E1.47) 38— AL R A 5 Fo A 3 oA il 2
FERE 25 (P<<0.05),

®6 LTEC:NC:PHMN:PEMBERFHEAIESH

ok %73 e & e WEAE R W& WhFRMAE B I 3 3 g

»

" (H) S (A) (SOS) (SOA) R (QFD) (M) (¥ fEH(QD)
SOC 0.137" " 0.035 0.038 0.020 0.051"° 0.051" —0.018 0.001 0.030" "
TN 0.200"* 0.043 0. 040 0. 043 0.055" 0.048" —0.017 0.004 0.025
TP —0.095" " —0.055" —0.011 —0.049** —0.004 —0.086" " —0.007 0.038 —0.078" "
C: N —0.184* " —0.051" —0.010 —0.048" " 0. 005 —0.004" 0.016 0.036 —0.003" "
C:P 0.153" " 0.066" ~ 0.035 0.054" " 0.036 0.101" " —0.008 —0.033 0.081" "
N:P 0.193* 0.069" 0.032 0.065" 0.036 0.096 " * —0.003 —0.028 0.078**

e FR BFEMAKE P<0.05; * » Fom BEMIKFE P<0.01, TR,

KT AEMEHETHLTEC: NC:PHMN: PHEELR
SOC/ TN/ TP/
b AR 1 B C:N C:P N:P
(g kg™ (g+ kg™ (g+ kg™

VHI 3% BAAE 16.47+4.28bc 1.47+0. 35a 0.47£0.17¢ 11.18+0.31c  39.91418.34ab 3.54+1.55ab
WM AE 15.53+4. 79c¢ 1.22+0.51c 0.54=£0.18a 13.93+4.40a 32.11+15.60c 2.54+1.47¢
W — BT AE 18.11+£5.67a 1.62+£0.51a 0.48+0.17c 11.29+1.80c 42.51420.33a 3.80=*1. 83a
W — N E R AE 17.17+4.82b 1.4740.41b 0.49+0.17b 11.92+£2.86b 39.34+18.23b 3.3641.58b

2.4.5 AMELEZ AT Pearson MR, -
B C:N.C: PHIN: PER3ZEN H BT R A,
A7 H| 1% pH AT A4 AE AR =>10 CH
TR K AR T &5, 3R 8 mT A, bR 4wk
544 C+ N HAH AR B E 4N (P>0.05), 3 C,
N.PICESEN C: N.C: P M N: Py EE Y
Wi ; 138 C+ N AN : P 5 pH 248 F M k%
FP<0.0D), 13 C: P Y5 pH EHAHC AR E
(P>0.05); +HEC: PHIN: P 5% H W EEHM

MK KR (P<0.01), 1M 1 C: N 55 HEZWE
FHRIEMEE R (P<0.01) 5 118 C + N S LYy
S0 53 0 IE A 6 6 R (P<<0. 01, 1 4% C : N FaI
N = PO 2826 i 52 4 b 38 9 B AH 06 56 R (P<C0. 01
5 C+ N AP SR AR R A I B 0 R
KFZR(P<0.01), 4 C: PFIN: P HELHR
T FNAE B K B S A B ) IE A 2 6 &R (P<C0.01) 5 &
BC:N.C:PHN:P5=10 CHUEYZHKEE
[ 1IEAH 56 56 R (P<<0. 01)

#8 FTEC:NC:PHMN:PERERFEEFHEXESN

7 SOC TN TP pH Vi ZE 4 ELHRE =10 CRRE ERkE
SOC 1,000 0.893" " —0.057°  —0.134* "  —0.085° "  —0.273°*  —0.2247*  0.084"" 0147 0.150" *
TN 0.893°* 1,000 —0.081°" —0.163"° —0.110""  —0.303"" —0.305"°  0.198" " 0.190" - 0.235" "
TP —0.057"  —0.081"" 1.000 —0.057" 0.020 —0.015 0,089 —0,137" " —0.028 —0.101" "
C:N  —0.069" " —0.459" " 0. 046 —0,184" 0.073" " 0.146" - 0.270°* —0.268 " 0.1027*  —0.221"*
C:P 0.645" "  0.594" —0.691° " —0.045 —0,092" " —0.182"* —0.171"*  0.137"" 0.112" " 0.128"
N:P 0.604" " 0.689" " —0.664% " —0.064* " —0.107°" —0.207°* —0.224"*  0.208"" 0.146 " * 0.184"
3 iqk w FH 9 AT, FE 45 0 D 2 v HOB IR % 1 4

3.1 AEREXMEESHT

3 AR A BE BT, A e bR IR R A
A oA TR RN RN e FH A R R AT I A3
DA SE £ 48 7~ 5 A6 P DR 25 R0 B ML DR 3R S VT P 4 il 3R
+3EC: N.C: PHIN: P s[4 5 sgm BB, [n]
VA5 #7 (F& 9) F B, WF 58 XA [] 52 ) R 28 A [l 9 7
3K B B 35 K (P<<0. 01) , 3% 136 B A< BF 9% o 36 B
() 6 A R Z XM £ C: N.C: PRI N: Py
ZER L ETE AP AIE(ER - A F 32 N

C: N,C: P N = P 23 [a] 48 5 (9 40 57 i B 68 )
643590k 3. 5% ,2. 9% Fll 4. 2% 5 i 4 B B vk, oh
SEARRERE J1 03 9 16. 6%, 3. 7Y FI 7. 0% 5 + 1Y
A 5 S v ST BB 0 0 3o 16.8%6,5. 1%,
9. 0% H1 13.4%.9. 8%,15. 2% ., TEBENLE &K b, &IE
Jit PR 3 C : NLC = P AN = P23 )48 5 1 4 <7 fiit
BERE ST IRAR AR 3. 9%, 4. AV FI 7. 6 %% s A fhil i Bk
R 9. 7% A A% R 7. 6%, FR LT AT, TFSY X
A4 C: NLC: PHIN « P23 [a) 28 5 32 832 5 25 Ky o
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% 32 %

PR A2 » EL UM 2 P A e 3 I T R L2 ) 2 S ) 2

BN R X 53 2 07 20 W PRIBE A R — 2

R9 BHWERMIHIXLEC: NNC:PHN: PHEFSH

Wi C: N C:P N:P

32 ERE RIEJE . IERE RIEHRE HERE KIERE .

K2 R ZH R Sig. . 2R Sig. = 2R Sig.
A 4B B 0.167 0.166 <0.01 0.039 0.037 <0.01 0.072 0.070 <0.01
+ e 0.170 0.168 <0.01 0.053 0.051 <0.01 0.092 0.090 <0.01
Y B 7 0.036 0.035 <0.01 0. 030 0. 029 <0.01 0.042 0.042 <0.01
S S 1 0.136 0.134 <0.01 0.100 0.098 <0.01 0.154 0.152 <0.01
b ke g B 0.098 0.097 <0.01 0. 045 0. 044 <0.01 0.077 0.076 <0.01

SRR i = 0. 040 0.039 <0.01 0.039 0.038 <0.01 0.051 0. 050 <0.01

3.2 IH&AMELTEC: N: PEBMEAESH

Wi VEBE R R A R R R A
Krf g FRIT R, K3t & & LH T 22 4k
MAMmARM G AR T LA RGN EF
PECS L RS AR KW, £ SOC. TN TP 5 C & N,
C:PHIN: P a4k EHMHE RS, P<L0.01), %
B+ 3 CONP M EZHWHEA X REE, H15
C:N.C:PHIN: P2k F 2T + 505k A
L DN TR IOR DO S AN TR < e s 5 5 1N 5
O3 TRCE WU B X D AR S s AR A A
S s AN TR 25 A 22 8] PR R 5 A o B 1 R I o A 1Y
S DXV AR A PR B 22 R M A B YRR A S B
RNIFEAHT 5T P04 p g Ry &2 245 O g
FAEFE X C 2 N.C 2 P AN = P 2s ) 28 5 (14 b
W (R 9, P<C0. 0D, [A] A}, WF 58 XA [R) £ g2k
By C: N.C: PFI N: P WFEAERZEXERGE4,
P<<0.05) , Hirh 84 119 C = N e, i+ 2r 5
AR A FHW KRG AR C s PAIN = P LAIKAE
dfeE A K A R AT K, A BRI X
TR RO KRS EE K WIBUK A 4T . B LUE LR
J o 3 dE Ak ARy B K BF Gk b R EUIE AR IR
(1% o A O 2, - 98 AL AN R R AR B B 4 L
BER B Rk =, B4R 52 B ORI A S A5 1 1 5 )
BRI v T BURRAE B B0 R SOC A B B, i
TP &aEa. Wi, XM+ C: N.C: P
FIN = P 2 [ A48 AT B B 25 152 ) (3R 9, P<<0. 01, A%
o I HFXT X HHEC: N.C: PRIN: P
ST R RERE ) IR, 3X 7T BE 5 VL VY 44 DEM 9 5 [a] 43
PRI X S8l 10 25 T3 AR iR MR A kG B
SR DO o (P i A LT T i 1 1 NN o e
PR B 100 DI PR 1) T 3 I8 4% F i £
Bk VA BER SZ I R A R . AR K B, oA
X3 C: N.C: P AN : PAWDEM S, (A
ST RRERE IR T SR BRI S SRR AR 2
ENTE N IESRE S i A (SN S S o (D]
2255 1 2 L U I [ — M X %) AN T) Aol oA i 3 6 i 3
B C NP (R ZRIG A A W B Ay, s {2

LT A BV T Ui b DX SR ) R A
I F 170~220 kg/hm® , i 717G 44 1 3¢ FloRg X AF 34 24
it P e 37 A8 T o s T 20 1 A, L OB i P
I C s NLC: P AHIN = P HRAR (& 1b Fl
B 2) R S 0 BH B A T B L B T A X3 IR
FIRCR A R ifE— B $E T, 30T fig 2 00 it F %
WFFEIX 4 C: N.C: P JI N : PRyl i B g S48
(S RN v < A R | o il s B B A
A NS T Xt +3E CONLP ST E I 5%
NI A5 3 B A 5 TR 252 ) L 5 2 % B 1) o8 3 L A7)
s K A A AR AR

SR S T K SRR A 28 B RN 25 B 1 Y 43
B bR 5, E 1 2 R 4 C NP 4550 2 96 2R 5% 1L A
OIARELATT . ARHIRGE R B, SR SRR 8 C s N
C:P.N:PHHEEFN(FE 9, P<0.01), H+ 1
C:N.C:PN:P 5L FE K FFHSRE.
=10 CRUR S AF B 7K 5 2447 16 B 35 10 A OC ¢ R
(£ 8, P<<0.0D), MLV A MK L C: N.C: P
AN = P23 E] 4345 22 20 1 B S A = 1o b ol PR R AE
SV L, HHEC o NOLE R A 20 R R R B T B
s HOBEEAR 0 T SRS, M+ C: PN P
Bl 25 2 i I 52 e/ 1 e HA LB B VAR Y T o
ISG S S 1 NG U R 1/ AR S Y G Sl 1
TR R R R C NP 25 8] 43 A (1 5 2L
2%, VLV 48 v S #1800 2 XU UK, A2 7K A 4 1R Y
SR 5 UL 22 T RE A% 0 PR A i XU AR R KA
R YW LIBCT £ SOC & s i AU w & &
REAG o AT L, A0 DR 38 2 TR VI G 4 il S A A X 1 3
C:N.C:PHMN:PERYEZEAREEFZE; FH, L
PEE R+ C: N.C: PAIN = PAML 5N T
CRENRE S 2B 45 B A7 330 DL A B K i) 1
KRFFANG IR A G TLVE 8 A 1A S R 50+ ek A
A AT 2O A S

TR AR (C 2 N = P2 e BT 4 % A
Wy b TR A A A0 B RN - 8 5T i 1Y) B 0N R AR L 22 W
e A BRI DR O AT A R B LS BN 1E
JH W CONLP TR A A AE AR 5 4F ] Y & 245
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B, VEVE AR 4 C s N = P RBLH PSR
()23 B) S Pk, H IR C+ N = P 2y 33.86 : 2,88+ 1,
T E L C: N2 P60 = 52 1) HE g T R
M C: N:P26:3: D i ShEKHESRS
C: NP1 :3: DERAKR, RIS X5 LR
SRR RO AE AL B B B AR R AR . SR
S HAb X AR B -4 C = NLC: PFIN = PAHIL (R
10), VLPG A 28 -4 C + N PS5 (E 2K T A W AR A8
5 M5 PG A H A A1 o BB XK A e AR KR
- B S ey T BT R FH A S AT G A A g, 4 0
C+ PFIN = PP EARTIRAH) AR AE - 59 . g 7 4
e T SR A e T 8, S R B T TP AR T R
+4C: NLC: PFIN = PRLET op & 4w T KF. %
WA 5 X S 38 SOC & 4k 3 2 518, i B il s /Y
REWD IR Y IEA VLB T 5 iR,
MSEA RS S T R PR R A g A
Wy 1 R A T AR KT T I s 3R B VP A SR
SRR BT b e U R ok A BE AR X B = 0
Reich &5 58 43 BT o B2 205 30 - 48 i 3 22 09 PR
JUE AR = 45 B R A R T R
I, YLV A48 T A S R g T ) 2 i it BR A b
DI B 25 By 32 R 0 BRI S A8 AT 3% 4 03 DA B L
1S b, DX 9T S 1) A AL B R DG T i 1 it o i A R vt =R
30 R 2 R R H .
£10 THAMBMFXTEC: N: PLEITERS
R R o E X+ L
ERRGERA C:N C:P N:P ZHELit
WRRF L AR AL - 4 20.00  324.00 16.30  [22]
Pk H A3 12.90  40.30 1.90 [23]
w7 S A 0 10.40  101.20  10.00  [24]
68 B b 1 1 11.81  18.32 1.59 [15]
S #Al T i P 0 10.23  66.52  6.85 [16]
NI B XK H - 3 12.35  26.87 2.11 [25]
JNER B 12.28  38.31 3.27  ABIR
4 4
TP EAMM X+ C: N.C: PHIN: PF
YIE 4N 12.28,38.31 #13.27, 13 C: N : P3F
B R 33.86 ¢ 2. 88 + 1, B A 4b T AH XF B ARACF . F
FEXIHSE L1 C 2 N = PRI Ao S5 R B 19 25 (0] S5 T
P s (] A2 S 52 3] 25 4 PR3 0 B AL PR 3R 10 3 ] 4R
AR B2 B 85/ N R B2 m . 25 W a1 L, 1
5 SOC. TN Fil TP & f R I AR b = 74 g A% 19 25 ]
Sy A JRy, 1 C o N B X E 2 AR B AL X,
AR A DAV AR X 3 22 4 A 70 35 74 L #5 v5 b B 7 e LA L
BRI, T C: P 5 N P mEXERISMIE
VU R AR G A5 A A v 1 DX IR X A A
FEB P g i X, Bl b BRI SR B

T A A R T R R R e P R R A 5 X S
+3C: N.C: P A N : P AL A W 2% %
(P<C0. 01, JiF A 52 X & v 1 2R RS 55
Xf+HEC: N.C: P AN = P 5[] A8 5 49k 57 B fig
JiEe sk 16, 8%,5. 1%,9. 0% 1 13. 4%, 9. 8%,
15. 200 378 i T A 45 K 3R J2 5% MR VI VG 45 T o 1
C:N.C:PH N:PEMERNERHEE, HIL,
VLV A8 il S AR XA S 2 3 i &UIE T A A AILAE £
FH B[R B S V0 50 VR FURS #1368 FAH 25 &, S50 IR 4 1
BEVE T 5 G TE 5 8 b R 45 4 N S A R G AR
AT I 22 e W A A Ak 2E T R R AR R T 4 L A R
TULVGAE A% 38 5% 53008 20 F0 0 08 o i
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