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Abstract

To study the spatial distribution characteristics of regional soil nutrients under different micro-
topography and their correlation with topographic factors, in order to provide a theoretical basis
for soil nutrient management in other regions with the same topography. Taking the hilly and
mountainous areas of southern Shaanxi as the research object, the spatial distribution characte-
ristics of soil organic matter, total nitrogen, available potassium and available phosphorus under
different micro-topography (slope, slope aspect, slope position) were analyzed by variance analy-
sis and correlation analysis. Analyzed and explored the correlation between various soil nutrients
and topographic factors. The results showed that the contents of soil organic matter, total nitro-
gen, available phosphorus and available potassium in the surface layer (0~10 cm) of the study
area were significantly higher than those in the middle and lower soil layers, all of which belonged
to moderate intensity variation. The contents of soil total nitrogen, available potassium, available
phosphorus and organic matter were affected by slope, slope aspect and slope position to a certain
extent. In general, soil total nitrogen and organic matter contents were significantly negatively
correlated with slope position (P < 0.05). The slope aspect showed a very significant positive cor-
relation (P < 0.01), while the soil available potassium and available phosphorus had a very nega-
tive correlation with the slope position and slope (P < 0.05).
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1) Hifr: FHAL(<500 m). H A7 (500~550 m). b3 A7 (>550 m); 2) HEFE: LRH(<10%). L2+ (10°~15°).
H(15°~25°). BEYE(>25°); 3) HilHl: B (0°~45°. 315°~360°), PH4(45°~135%), BHI(135°~275°). ¥
[133(275°~315°).

2.4, BIRLLIE
R JEAE R K i Excel 2013 HEAT RIS 5L, SRJ5 KR SPSS19.0 HAFHHAT Bt 40 -
3. HRENH

3.1 HRFHHEESHIHE

M 1 BUE H, THRX LR & B L ERNEE M LAERKESR, b ERE N 2
B PR ss, HAE 2 A2 FAR8L, BI 0~10 cm 5 20~40 cm + )2 (84776 2.3 % 5+ (P < 0.05), 1fij 0~10
cm 5 10~20 cm LERTEREZR, YT X LRI MR BN GBI E . HFFEX 0~40 cm L3
SR AR SR LR TS B 0N 0.22 g/kg. 9.99 g/kg. 75.62 g/kg. 3.27 g/kg, JLH,
M AR E RO, KRR /IMER) 45 f5, 2% A XU LT B O E 9 B % B b
i 16 fi5. 5 %M1 19 5. WERRECRE, AFLERESR. ER8E. A5, AR 25
BT 33%~79%, J& T SRR AR . 7E 3 ANAEZ IR 4 FhFR - dabn T, AR R R EUH T ORI 2 0~10 cm
+Z4%(Cy =0.79), AHXEH/NZ 20~40 cm £ JZH B (Cy = 0.41).

Table 1. Characteristic values of soil nutrients at different soil depths in the study area

F 1. HREFRLERENTIRF DHHEE

TR T+ ERE BKRE B/ME PE ZEHE cv
B (g/ka) 0~10 cm 0.84 0.12 0.29 a 0.79
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10~20 cm 0.49 0.12 0.24 a 0.54
20~40 cm 0.19 0.05 0.13 b 0.53
0~40 cm 0.84 0.05 0.22 — 0.75
0~10 cm 22.18 4.71 12.04 a 0.44
N 10~20 cm 20.29 3.12 9.85 ab 0.50
H R (g/kg)
20~40 cm 15.52 1.21 8.09 b 0.47
0~40 cm 22.18 471 9.99 — 0.63
0~10 cm 188.65 44.18 88.30 a 0.42
. 10~20 cm 145.63 33.69 71.27 ab 0.42
TR (9/kg)
20~40 cm 123.94 33.69 67.29 b 0.41
0~40 cm 188.65 4.18 75.62 — 0.49
0~10 cm 19.14 6.02 12.03 a 0.39
10~20 cm 16.37 2.93 7.41 ab 0.45
HHUF (g/kg)
20~40 cm 7.74 1.01 3.27 b 0.55
0~40 cm 19.14 1.01 7.57 — 0.42

T HAREME £ ArfERZE; RV 7 REROR AR ] 22 57 5.2 (P < 0.05), FIAl.

3.2. MM T HIRF DR

7 2 a1, ANFEAL FOFFCX AR MR G A LS A R B 3 A7 (6 b TR I BRI,
B B3R < s < RHAT. 32 T BREE b il R RK R AE 0 22, R3O MO SR BELE, BRI RDE
VERISE, L3739 b 1) 3% 43 0 3R B B AR BT R, 78 S i I AL BRAR(8] . B & IR TESAL
)0 22 S A0 A e, B3R WSRO IR 07 R SR m T B3AL(P < 0.05), TiHr A Al
A R ) ZE AN R

FERE b, AL A GRS 1) & B B A R I T PR, TEE AL B B, il
10.17 g/kg~ 0.28 g/kg i1 117.28 g/kg, AZBEYLM) 1.64 1.4 F1 2.0 £, {EAS[F) 3 B 2 ) - 4945 HLFE A4 )
ZEFYIAREP > 0.05), MLEH S BEHHE B & 81 2 Rk 3 7 B EKF(P <0.05). X2 F T HEE
BT RAR, SRR K R R EE R R, WK, KRR, B2
SR BE B R 2 o 7 L B E R I T > BE > ek > RIMARLES, HEES
Hdl . BEIANZE R 2 AR T B KPP < 0.05). 3% 35 B PRy - 43 R0 3 B 99 v i /N ok
GEETE—D, BEME. I NONTEEN AR D, R T SR AR AT, AR R AT E VeV B 9]

FES IR b, B3, 2 B S 33 A ORI L 25 & 2 2 v T2 B3 . FH(P < 0.05), T i &5 B R i %
B BRI RIS FHICE 2w TR B3P < 0.05). IXJ2 PR A A AR5 R 42 52 ) O AT R 7K
FAFAE, BH3E. CEREYE. CEICZ B PHORE S, BEE R, MUEYITERRE S, ANURAE R
IrRAEACIE R, AR TR BRAR[10].

Table 2. Soil nutrient content under different slope position, slope and aspect conditions in the study area

=2 REAFEIRAL, WA BEZFGHTHLRASSE

HuE T FHUB (9/kg) HE&(g/kg) B XB%(9/kg) B (9/kg)
- nt’; 1A 6.33 +0.40b 0.18 +0.01b 8.82 £0.35b 70.39 + 3.44b
. LR Z A 7.22 £0.60b 0.23+0.02b 9.59 + 0.32ab 73.83+2.32b
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AL 10.53 £ 0.53a 0.28 £0.01a 11.48 £0.24a 81.76 £ 3.17a
23 10.17 £ 3.47a 0.28 £ 0.01a 5.35+0.14b 117.28 +9.35a
SRR 8.26 +1.38a 0.23 £0.01a 10.31+0.77a 75.65 + 5.33ab

W
il 7.06 +2.27a 0.20 £ 0.01a 12.24 £ 0.76a 63.80 + 3.68ab
BE3 6.28 +1.19a 0.20 £ 0.02a 11.45 £ 0.62a 60.09 + 3.28b
BH 8.49 + 0.60a 0.26 +0.01a 8.69 + 0.66b 63.80 £ 25.55b
- BRI 8.26 £ 0.42a 0.24 £0.02a 12.24 + 1.56a 92.03 £ 30.91a
P 3k 5.89 + 0.58b 0.18 £ 0.01b 12.10 £1.48a 89.50 + 22.34a
Bk 6.35+0.71b 0.18 £ 0.01b 7.50 £1.01b 56.57 + 18.34b

3.3. HMETEMFEETFRIHERE S

HI7E 3 MRNE AT T k0, WEFCIXBROE RS, R AR SRR R R, A 5 5T
I K (P < 0.05), HACH 5 BRI # IEMAHK(P < 0.05). 1M H3H TR MAHLITE B S
R BRIEARSS, o, RIEAR. AP S E SR EMREE EAKP < 0.01), XRY, BRI GE
fE—EREE LIRS AR Z), BHEGEMA VR RS . RO A N S 2 R 2%
FRRIF AP < 0.01), BEMISZ KSR R AIFET, 35T 77 73 o 3R AN i 1A 3 I 7 e 4

Table 3. Correlation analysis matrix of soil nutrients and topographic factors in the project area
7= 3. I HRXTIEFR 5 S EF M M 5 1

&t BE TR AR AHUR W WA £/ A
MA 1.000 — S S - - _
T 0.201" 1.000 S — - - _
A R 0.123" 0.195™ 1.000 S — — _
A B 0.733" 0.228" 0.057 1.000 — — —
e -0.068 -0.152" 0.148" -0.034 1.000 — _
1) 0.157" 0.080 0.100 0.200™ 0.251" 1.000 —
i -0.520" —0.486" -0.403" -0.432" 0.105 0.102 1.000
P LTI R RSP < 0.05) Ak E HIK(P < 0.01).
4. &g

BrEg Epg X 955 BB MR ENE, 0~10 cm L2 HIEAENUR . %R H0AE R A
R E R 20~40 cm )2 AT RIEEEKR S . REAEHUTAEA RO IE SRR AT R, B
B 3 RE B3 im) o it 9 X 385 43 0 AR DL A BO R ZL 50, R & 2 B AA LR, A FALA
ANV ) AT R S S, T S G R A R A R . MR ME T R R LA
B AR SRS R EZEAMEKAP <0.05), S 2R EE EMHRRAP <0.01), itk
B R RO S T L M R R S5 SR R (P < 0.05). BRILAEASHIE 78 X I, Ik ) MU A 2 5 i 3 A ML
JRAN 4 58 A B 0 S B IR 1, T 0 R R 0 A7 A B B R o ) T B IR
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