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Abstract

In order to study the spatial heterogeneity and the distribution patterns of soil, and the reasona-
ble protection and utilization of the forest resources in Luoshan mountain, Ningxia, 6 plots were
set up from the altitudes 1616~2610 m. The soil physicochemical properties of Luoshan mountain
in the different altitudes were researched for exploring the relationship between the altitudes and
the soil physicochemical properties with the application of statistical software. The content of pH,
soil organic matter, available nitrogen, total nitrogen, available phosphorus, total phosphorus,
available potassium and total potassium was determined by the laboratory tests. The results
showed that there was the significant correlation between the altitudes and the soil physicochem-
ical properties, including the pH, soil organic matter, available nitrogen, total nitrogen and total
phosphorus (P < 0.01). With the altitudes increasing, the pH decreased and showed the quadratic
polynomial fitting relationship with the altitudes. The content of soil organic matter, available ni-
trogen, total nitrogen and total phosphorus increased with the increase of altitudes, however, the
soil organic matter, available nitrogen, total nitrogen showed the exponential fitting relationship
with the altitudes, but the total phosphorus showed the quadratic polynomial fitting relationship
with the altitudes. Based on the result, the content of available phosphorus, available potassium
and total potassium didn’t have the obvious correlation with the altitudes (P > 0.05). The pH per-
formance of the topsoil in Luoshan ranged from 7.81~8.86 and the topsoil’s type was alkaline. The
soil physicochemical properties in the different altitudes were obviously different (P < 0.05).
Pearson’s correlation analysis showed that there was a strong correlation between the soil physi-
cochemical properties. The factors which significantly affected the soil physicochemical proper-
ties were the soil pH and the organic matter. There were the differences in the topsoil’s physico-
chemical properties at the different altitudes in Luoshan mountain. The soil physicochemical
properties were not isolated, but there was a certain correlation. In the cycle of nitrogen, phos-
phorus and potassium which were in the topsoil of Luoshan mountain, the soil pH and the soil or-
ganic matter as the primary limiting factors affected the structure and distribution of the vegeta-
tion communities in Luoshan mountain. This conclusion is a significant guidance, based on the
scientific research, for the operation and management of Luoshan National Nature Reserve.
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B LR X 1616~2610 miFREE R B oM rEH, SN EHEpHIE. BIR. EXE. BB &
ME. 2R, 28 2858, MASIHERAEDPS 7.05, XRE AR SR TR
. £2EH: 1) PILRELFEHKpHE. BVRE. EXE. £%8. 2B 5EREEEREEHXP <
0.01), HPpHEFERREERNABRE, HFE2RZMAMERER; AIR. AUER. £8. £2HEE
R mENT AN, KPEIE. 88, 2858k EEREEER, 2BE5EREEE
2REFAMERR. AN, ARFNEH5HERBFELHIKRAP > 0.05); 2) FILURBEIIEER
t, pH{EE7.81~8.862 /7], AREREENTEAIMMFRERHE(P < 0.05); 3) HEEIEFRZ A
FEBBPMAME, BWtRE. B SR 3ENETH, LEpHEMHEEYREEERHET.
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F W BELEHN AN, X—ERF LR XHEENEHEAFEENMNEEER L.

X 5in
BN, B3RS, WREER, TREP WL

Copyright © 2018 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

TIERAEYIIG DV EAA RO, WA RERAIUR . R B B 85 BE. BRAEE SRV, R
PR B AR M KR B OB AE SN T, A2 ke T IRAL ) A0 L i B i) SR AR[ 1], T IEAE

DOI: 10.12677/wjf.2018.71004 20 MRl 5


https://doi.org/10.12677/wjf.2018.71004
http://creativecommons.org/licenses/by/4.0/

43

NEBRGHAEY SHEATAE R, BV E 22 R . R ER RS
SO, ARG (AR A A A B AT A2 (2] (3] AEANR) 2 AR BT e S PR SR 1K) 5
P, AT TR RO SSAIThEE, RNt BT TR IR SR R (4]

TE Y IE KRB RS X2 T H = KRR =IO IRAARX 2 —, RN TER “ R
PR AN CSRIRAGER” , HAA R H AR ILAE T B i T Rl B @ IR T 2 ARk s
AR A 2 18] 23 SRR AL, X6 A7F 5 i R gt R i i A Ao Y L - 38 8] o LB K 4R 2 2 1L R e
DX AN R S et MR - SR A S, R AR, SR MR IRV T, 43 DR3P XA AT Rp R JiE 2%
A AR e CMEXT 2l (i 7E B PR Bl . RSN AT R A, T 2 L SR AT S
B[S1[6][7][8], KTZ thiifg ik e BEX - AL ML R B My T R WARIE o 563 R S5 [9] 1 X FR I R 3 AN
[ SRR B I S ik R B SR REBEAT W TE, P S M BEE R AT e, 3R pH EFER, AL
JRAERL Py K S EIERKIZE 1 TKITMIEE[ 1010 ZR 08 JOHBIE MR X AORT FE 45 R, 3% pH . AR,
G RURE R & B S R R P TR 3 A SRR A s R RS 1 10T FUA i 4R o B B A 1Lt 2 A 7
Z—, BRI, SURRHE. o0, R, SEOTR R L IR T A 2
(B2 H ATIE A 20 7 B D b X g A 1 I 5 2 ) 23 SR B AT B 5

NTHRZD X A IRBEACNER SR WG R, Rl 3% pH H. APUR. &, B #ES
SRR AR, R BORESGEE A (1616~2610 m)Z A U6 1F T RFE, FIH 2015 4%
SERE I (0 SRR, BT TR 0T 2 L DA [ B 2R A T TS BR AV BURFAE, TR e = B S
IR EAANE T 2 R AR DG DA B A B 5 (AT AR DG E - AT AT e it A i S A 2 s LD b
gy LB SRS KT IE A NIRRT R S AR MR E S S AN T e SR (B K4

2. MRS 5E
2.1. WEXEER

2l EZ g E AR XA T 7 B R A X A0 E(106°04'~106°24'N, 37°04'~37°25'E), J& $L AR 77
KEEPES A%, IR 8.8°C, FEIMF/KE 261.8 mm, 7~9 HFE/KEL A& FEBKER 60%, F VK E
N 2467.3 mm, KRR 9.4 %, >10°CHESIAE 3100°C [12], F il s ckb T 58/ 2 M v 8 5
Wb m R AR A ey, DAL SRR 32, R0 U DUZIE” R R 2624.5 mo B L I I
HIKRESL[5], MeAh, WIEA R REE A KL, bt Byt wmat, 28 1% 10 M
X R XNAFEYTHIR 65 FF 204 J& 366 B, MILEERNL TR KA. LB FEE 2 i 2 — v L EAR 2 —
W IR E-FRBERE, K EE S (Picea crassifolia) FIiMFA(Pinus tabulaeformis) K% 1111 X
ARMRAERE (VR BEM, WA AR &), HIKAFE R, P ILRHREREN 9.6%, L EE 2.03 x 105
m’ [13].

22, HIRERRE

IR SCRAERT R N 2015 55 5 Hr, EZLERBAR RS XHTER 1616~2610 m, BEEFEH 6 1,
TERRAFEHVZ IR “S” JEAR sVERf B R A i, A KFE 3% 0~20. 20~40 cm, 3t 2 N ZE#ATREEGRE
+39), FEAEFRE 250 g, FEIEFEHSR SO ERER G, B 500 g 2N IEAS, R RISEIG R T BRAs. 0T
BERLR S, WSS RIS AT [ 14]. FEHBSEARERRAE L2 1.

2.3. HIIERRINE S *
IR AT AE T KSR B I E AT . A AR e R & AR SR e TR 14]; 13
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Table 1. Plot characteristics in different altitudes

1. FEMEAREHE

FEHh S KA HE TR /m A4 /N ZJE/E s e
DLS-01 =% 2610 37°18'11.80" 106°16'54.38" 30 250° 7R
DLS-02 ESTHAPS 2552 37°18'2.20" 106°16'55.49" 50 135"
DLS-03 IaLiAs: 2443 37°16'59.78" 106°16'55.93" 20 i
DLS-04 kLG 2279 37°16'8.70" 106°17'5.97" 15 80°75-t
DLS-05 FEE 1704 37°15'5.10" 106°14'54" 5 5]
DLS-06 SR 1616 37°16'18.94" 106°13'21.26" 5 135° 747

pH TR AR E (1515 - 3AT L5 B SR P SRR IR A SR AR [ 165 A A0l N 52 R FH It PR 24
RETPIBPTELOIR[15]; A3 RO e R B RR BER SR JOE BE TR 15]; AR R A P Rl LRI [17];
SENE R BRI PIBE P L R [15]; APl e R BRIE K MGG ETHA[15]0 35 IUEAL R O 5E 1
3 REE L

2.4. R

s (R0 B AN 3 M K Excel 2003, =Gt KA DPS 7.05, %13 pH {H. AHLE . AL
B AR, AR, AR AR WSR2 R T EE 58T R 9E P 4 BT (Pearson A5 4>
#r), R Origin Pro 8.0 # A1 .
3. BRE S
3.1. BESEMNTLURELIE pH ERFID

MIE T RTRLE H, 7E 1500~2700 m BTG I A, %7 1% J2 338 pHL (B Bl v B 1) v i BRI
[ Y543 H7 2 B 2 118 pH [ SRR 2 WE WA AE KR, FIHFFEN: y=—7x 107x +0.00187x
+7.4348 (R*=0.9388, P =0.00169 < 0.01), 3 HIifFik i AL X 35 pH {8 AR FE 50
32. BESEMNTURELREGI RS ENRID

Kl 2 KD LR LB HUR & B AR T & RSN, 2 RA 5T LA YR & &R
ThE 2R BE B, BIHGREN: y=0.00639¢"""7" (R* = 0.92163, P = 0.00844 < 0.01), Bk =
XA B B 2 AR B 0
33. HEESENT UL EBYRANE I

Kl 3 BPILRE LA A GRS RO R, AE 3 R DG RS LIRSS &R
FhemiTh e, JFEEREE . BIHGFEAN: y=0.00739¢""7% (R* = 0.9008, P = 0.00231 < 0.01), K]
TR e X 3 R AR R R
34. BEESENT LT MEYBAR

M 4 5, BLERE T S S R R B E RIS, (HERVASNT, RILHE AR,
POA T B i (AR BR B A TR y = 1.9752¢%% (R? = 0.28605, P = 0.39639 > 0.05), 3 BH ik = Xt
T O R AR AR S
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Figure 1. Relationship between pH values and altitudes on topsoil in Luoshan mountain. Note: (P
=0.00169 <0.01)
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Figure 2. Relationship between organic matter and altitudes on topsoil in Luoshan mountain. Note:
(P=10.00844 <0.01)
2. BREDRANRMERESENTLESE. E: (P=0.00844 <0.01)
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Figure 3. Relationship between available N and altitudes on topsoil in Luoshan mountain. Note:
(P =0.00231<0.01)
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Figure 4. Relationship between available P and altitudes on topsoil in Luoshan mountain. Note: (P =
0.39639 > 0.05)
E 4. ZILRBETIEANMEESHREENTLESE. JE: (P=0.39639 >0.05)
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3.5, BREEN T LRAHRE

MBS wT g, PR 2 A A bR T E RS, EHERIAST, KIEE IR,
WA B R 2 IR TR BN A TR A y = -8 x 107°x% + 0.40239x — 334.5 (R*=0.25081, P =0.64847 >
0.05), IR = T B 4338 2iE Em%%ﬁﬁﬁ%

3.6. BREENTLTRERAFN

Kl 6 £B, PILRETHROAE S EMERSENA®EERN, SRA5HP LERE LIEN2E
SESEREEERBEREEL, PMETEN: y=0.00006e""" (R*=0.88371, P =0.00116 < 0.01), #*
HF R e S 2 1 R A R R AR R

3.7. R EEXN T LIRS BN

K7 220K LIRS B E AR S, WE 7 DU AR S R R
TG, SEES T, KRS S E SRR R 2 K2R EEG KR, UETERN: y
=—10"x*+ 0.00091x — 0.78445 (R* = 0.9255, P = 0.00233 < 0.01), X BIH33k = Xt B 1 - 33 4 ol & - 0 fit
PEFEE 38

3.8. BREENT TR F IR

K 8 BB LR E M BRI S AL, B 8 ] DLE H A 2 B v bR i R e
TGRS, (BEME TS AR, WEEREN 2 RETRREWE RNy = 2 x 1078 +
0.07201x — 52.421(R*=0.71458, P = 0.15249 > 0.05), WA FEXH 2 11 38 440 B AP FL FE 45 55

3.9. FUFREHRSERETREME RN G EMEX I

3.9.1. FESH

AW E T A AR = (1616~2610 m) 2 11138 2 381 pH ., A& 2 AT %1113 2 13811 pH {HBE
FIFR AR TS, PRIME (829 £0.16), SbltE. HHUR. A& A%, F8. &%
AW AW EEWEEREENEK, FEBAEANFERERRD . 8 2 WA FEER & i B
JRHEAT T Duncan Hi W EE L EELE, 45REFW] pH R T ERIE T 2443 m. 2552 m I EF AR E
(P> 0.05)4h, EHEHEHEEERLESE. AR, ARASENZ EILEEN, GIUR. BREbEE
PR FE R IE AR 2, 7E 1616~2610 m (1) 6 NMIURE SUE MU A & 2 7P < 0.05). A& 2 it
AT DUE A R0 . A RO B R R R A B R R . R AR R A = R R
R, (B2 pH EAHR, R EE 2443 my 2552 m I AR ZE (P > 0.05), T 6 MNIRE AR
R R R . A B SR R AR B AR A, TR R FE 2443 my 2552 m i, I
GRS HE RSN SHEEALEZERP <0.05), HEEREHIEELESHESBERKIEE
Z5R

3.9.2. X9

AW GNP 1L 3R 2 A T IR AR DG AT T Geit A, RIS o) A R (R %
FE IR AFAE — 52 MR o 0 v FE R - 3 3% SRR AAE (8] (R AR DG ) MR B (32 3)ifg k=i 5 pH H 2R %
ﬁi*ﬁa‘%(Rz 0.9388, P < 0.01); 54 i# B M52 EAHIE(R? =0.9255, P < 0.01); SH PR S D EIEAHX
(R*=0.92163, P < 0.05); 54 JA 2 &3 EHIER® = 0.9008, P < 0.05); 54 % 2 53 FAHIE(R® = 0.88371,
P <0.05).pH 18 5K A HUR A G i 2R3 AR 7R = -0.96, —0.89, —0.88, —0.98,
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Figure 5. Relationship between available K and altitudes on topsoil in Luoshan mountain. Note:

(P = 0.64847 > 0.05)
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Figure 6. Relationship between total N and altitudes on topsoil in Luoshan mountain. Note: (P =

0.00116 <0.01)
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Figure 8. Relationship between total K and altitudes on topsoil in Luoshan mountain. Note: (P =

0.15249 > 0.05)
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Table 2. Multiple comparison of topsoil physicochemical properties of different altitudes in Ningxia Luoshan mountain

2. BREEMNT LREDRIBUM R M S LR

P2

R

AP

AHA

s

A

2 /m pH (i oke  Nimgke) Plmgke) Kimgkg —augks 2Wieky  2H(gke
DLS-01 2610 78le 142,16 f  22298a 1531a 188.19 b 324a 0.79 a 21.57 ¢
DLS-02 2552 8.04d 6338 ¢ 93.46 b 9.00d 87.69 ¢ 1.63b 0.70 be 25.58a
DLS-03 2443 8.06d 50.50 d 82.10 ¢ 11.65¢ 137.94 ¢ 1.44b 0.77 ab 25.58a
DLS-04 2279 837 ¢ 54.55¢ 2833 d 744 ¢ 127.89d 037¢ 0.62¢ 21.60c
DLS-05 1704 8.59b 6.75b 112le 14.05b 268.59 a 0.17d 0.47d 21.58 be
DLS-06 1616 8.86a 153a 1.82f 3.19f 67.59 f 0.02¢ 033e 21.58 be
DLS-01 2610 781e 142.16f  22298a 1531a 188.19b 324a 0.79a 2157 ¢

e AR A MHEAF R R TR EZER(EEKT =5%).
Table 3. Correlation coefficients between elevation and soil physicochemical properties
3. BHREERTESENIFEREXRE
WiH  #EkEE pH A ﬁgﬁ}f Nfrﬁi/%g) ani/ﬁfg) Kfrfgz/%fg) L%(gke)  ARieke AH(gke)
ML 1.0000
pH 18 —0.96" 1.0000
AP 0.84" —-0.89" 1.0000
HREA 0.78" -0.88"" 0.96" 1.0000
A 0.4100 -0.6300  0.5400 0.6200 1.0000
A X —0.1400  —0.0900  0.0800 0.1300 0.82° 1.0000

25 0.82" -0.91" 0.94™ 0.99™ 0.6100 0.0900 1.0000

4k 0.96” —-0.98" 0.82" 0.78" 0.6000 0.0900 0.82" 1.0000

el 05300  —0.4700  0.0600 0.1300 0.0400 -0.3600 0.2400 0.5200 1.0000

s AN Pearson MMM, XA, MXARBUFIA “*” ARFMREP<0.05), FrH “**7 FREFEHKP<0.01),

—0.91,P <0.01). FAHUR SHHFEE. 202 EE EHX®R =0.84,0.82, P <0.05); 5 pH £ 8% 1
FXR?=-0.89, P <0.01); 5H K. SREWEE EHER? =0.96,0.94, P <0.01). AR GHEK .
Ao R IEHIE(RY = 0.78, 0.78, P < 0.05); 5 pH {6 2T % AR =-0.88, P <0.01); SHHLA.
SR MR E EAHIER? = 0.96, 0.99, P < 0.01). A N 54 2 AA71E 5.3 IE M 9<(R*= 0.82, P<0.05), 5
Hg HEE AR AR B AR SR A R R, SRS &2 5% EAHX®R =0.82,0.82,P
<0.05); 5 pH H M8 & fUAH<(R*=-0.91, P <0.01); SHHL. A B EWE E EMHRR =0.94, 0.99,
P <0.01). 4 Sk EEWREE MR =0.96, P <0.01); 5 pH {HEWEZEMAR®R =098, P <
0.01); SHEME. AHE. 2R EEEEMHRR=0.82,0.78,0.82, P <0.05).

4. THg
IR R A RS AL By C =2, BIREE@EIRD). O tRGERE) R

T EBRR)[18]. TR SCREA RAEASTH AT A Z 1L R)Z LR BEACTE R Sk s R &R . 3
PG A R I 11 3R 2 L pH B S A R R AR 2 OROR, E RX — LR A 32 R PR 2 3 pH (.
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Z AN LR E R 3), R IR & BRI S R s g in & 2), R
IR X R 2 A HUR R BN 18 SIRIERAH L SR B NUR, ST RE R EHUR & 2k
VR T m B . A LT ARG 5 8 pH I PR, X 550 RAE[9]. TkITHISE[10]. FHiKSE
[ ARG R—. PILRZ LA RE . 2 RBEE K = B 110 5235 T o SRR R SR Bk
(B 3 1 6), F R PR SR AR A 2 R E T8 WA T R 3 5 N\ A 2 AR R /N [19] [20],
ZER I N ) 3 AR T R AR R ) V8 B AR A, A D BRI T RARDTRE(21], BRI =
B, BERA, AVURAG M, AMERERR S REMN: i, FEERE TR PRI K R,
RO IR, SRRETFEARSEEIH L2 FEETBARR[22]. AR I R4S
SRR RN, AR S s R TEAR G OR R (] 4. 3% 3), HEABE SRS 2K
B 2 WE WA REAUA R R(E 7), 1 ROX— 45 F 0 R R 2 33 v (1 B 3 AR AN [R] 38 5% 44 I8 pH {AL
FERR LB 0 WA S 4. BB AR . CaCO,. BRES AL 1 LU A5 LA R (it ol B AN (L i i) 1) 548 /) 5
BT AN (VR B ] R, A A AR R A RO A TR O ZE S AT 23] [24] AWFARILE LR E LI
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