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Soil phosphorus and influencing factors in the grasslands at different elevations on

west-slope of Helan Mountain, Inner Mongolia
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2.State Key Laboratory of Grassland Agro-ecosystems. College of Pastoral Agricultural Science and

Technology. Lanzhou Universitys Lanzhou 730020, China)
Abstract: In order to understand the soil phosphorus (P) distribution in different types of grasslands at dif-
ferent elevations and analyze the effects of meteorological factors, soil properties and vegetation on the soil
phosphorus, a study was conducted on the west-slope of Helan Mountain in Alxa, Inner Mongolia. The
results indicated that total soil phosphorus (TP) in both 0—10 and 10 —20 cm soil layers declined with
decreasing altitude and significantly positively correlated (P <C0.05) with the contents of soil organic car-
bon and soil particle less than 0.05 mm and vegetation coverage. There was no consistent regularity for ver-
tical distribution of TP content along the soil profiles and distribution of soil available phosphorus (AP)
along altitude and grassland types. The ratios of AP/TP in both 0—10 and 10— 20 cm soil layers signifi-

cantly positively correlated (P<C0.05) with soil pH and annual average air temperature which suggesting

W f H . 2015-03-09 32 H 11 .2015-06-01

FEATH 5 R A 2R S L TRMIF L 4 (20120211110029) 5 0 R} 27 5 ik w1 5 S5 Bk 4 30 < 1 o) 45040 728 A ) sk AT S IAIE B A %
] f” (XODA05050406-8)

—AVEF R (1972- ), B H IR AR AR S, FENF AL TAE, E-mail: wdw2046(@126.com

WAEEH AR A7, B IAREMA LI, 4, FENF A S =P . E-mail: lixudong@lzu.edu.cn



07/2015 wolk Bk

(5 32 4% 07 WD 1055

that soil pH and temperature could significantly affect the activation of soil phosphorus. In most of the

plots, AP content in 0— 10 cm soil layers were significantly higher than that in 10— 20 cm soil layers may-

be as the result of “surface accumulation” effects of vegetation to soil phosphorus.

Key words: Alxa; grasslands; total soil phosphorus; soil available phosphorus
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1.1 WFR XS

BT 7 36 7 T M Ab ST W SE E B AR R (377417 —
41°52" N,103°21—106°51" E), M f1%) 8.04 X 10*
km®, 4EREKE 60~200 mm"' L AEH IR 8.3 C,
TCFE 120~180 d. HY T /™ M 09 A 55 1 L 1 X3
VB DX Sl AR A B o A P IS B — AR B 5 T Ak X B
LI W RN 3 556 m, A X R B s 25 A Ak
o A5 A 18 | A K DA R A 2 R A R ) M R
B,

Wi 1A A 1 T e R A R 1 A Y SRy R Ak

Fie I e Ak R Ml A B J S g 1L ) R gy 9 AT
(TR W A (L e S W L e R L S A
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zanthox ylum) M EREE (Salala passerine) ;s i AL
RO BB A B T AP gk FE (Ceratoides
lateens )55 ; i IR ¥ JFUAE 9 M 98 FE &1 3¢ (Stipa brevi-
fora) +¥ 8 (Artemisia frigida) BEV 5 15 F€ 50 fa) Hl
¥R 1l B (Kobresia pygmaea) Ik 3L (Po-
Lygonum viviparum) Fl K B E (Leontopodium ja-
ponicum ) FEVE .

1.2 WFseJiik

1.2.1 FEHbRYBCE WA B S Ll PG B, MR v AR
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W pHS23C HU R 2 11 5E 5 4 50k B8 43 B R H
10 Y0 XA K (10 26 £ R R 5 06 B 7 i B4 12 M Ak B
I MALVERN 4 [ gl OG5 S kLB 40 -
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Table 1

General information of different plots

b EZ¥205°
Plot  Latitude and

FE

Vegetation type

Community type

T K MR TR

Elevation/ Average annual

longitude m air temperature/C
38°57'29" N EILF A i L R
o . 2 940 —0.97

105°00'59" E Alpine meadow K. pygmaea
38°39'53" N Wi L1 ) v L T v

2 . ) 2 480 2.02
105°51747" E Alpine meadow K. pygmaea
38°54'48" N Hit AR B [ AR 3

3 o 2 100 4.49
105°50°05" E Ture steppe S. brevifora+A. frigida
38°52'01" N JmR R B R

4 R ‘ ‘ 1 960 5.41
105°48 20" E Ture steppe S. brevifora+A. frigida

0 38%2'13" N JEBLRR 72/ SRR VR e 2 {32 1 820 632

5 .
105°45'48" E Desert steppe S. passerine +R. soongorica+S. brevifora

5 38°52'58" N Tt BEAL BT BIRSe+L0 +HH PR 1 700 10
105°44'27" E Desert steppe S. passerine +R. soongorica+S. brevifora '

; 39°01'10" N FJGALTE EAR U b v S S R R 2 L 110 2 08
105°39'35" E Steppe desert R. soongorica+C. songorica '

¢ 39°08'32" N BFILFEE SR+ i E O R T R | 370 021
105°36'25" E Steppe desert C. lateens +Z. xanthoxylum +C. songorica '

0 39°08'32" N A T TSR+ R R TR 1 370 024

105°36'25" E

Steppe desert

C. lateens+Z. xanthoxylum +C. songorica
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Table 2 Vegetation and soil properties in different plots

b T4 5 Hy A pH A LB <C0.05 mm KBy KL 2 1 3K 5
Plot Vegetation Above-ground Organic carbon <£0.05 mm soil Soil

coverage/ % biomass/g * m ? contents/ % particle content/ % moisture/ %
1 100.0 317.8 7.86 8.82 86.6 59.0
2 99.9 237.8 7.76 3.83 73.9 25.8
3 52.8 47.1 8.44 0.93 68.6 7.9
4 45.0 44.9 8.63 0.90 73.4 6.9
5 41.4 54.1 8.57 0.74 65.9 4.6
6 31.8 41.3 8.68 0.65 45.1 3.7
7 53.2 67.6 8.89 0.31 22.5 2.1
8 25.9 70.8 9.15 0.17 8.4 2.6
9 28.6 70.9 9.07 0.16 9.4 2.6

2.2 LEEAEE AR AR

Wit 25 VE 3R e FE A R LG RN R 26 AL Y AR Ak, T
)2 TP & 2 ¥ S B W B AR i #4 (3R 3),0—
10 F1 10—20 em + 2 TP 25 AL FE Bl 451 80,191~
0.865 F0.167~0.990 g » kg ', TEA [F] By 2 7Y
T TP &M IE R 0—10 em 2, 5
Ly ) = 31 2 L ) = AR R JE > 5 R A i >
FEAL T (P<<0.05)3;10—20 cm + 2, B H
A ML Y JEURE MR S e T Ak R R M 2 (] 22 S
AN A, A A A 2 B A W R (P <

0.05) (FEBEMIFR 0—10 em +2) . %k
TP &H7E 0—10 fl 10 —20 em + )2 2Z [6] #4725 1k
BA— A,

IR HE A+ 5 AP & AE 0—10 A10—20
em 2250 TE B4 5~ 3.138~6.559 Fil 2.663 ~
6.485 mg « kg ', BRAEHL 2 (U = Ll s ) FLRE S 5
G AL F O A0 A FEH 0—10 em +)2 AP & &
PR EEST 1020 cm £ 2 (P<C0.05), FiH K
o FEE T A AR ORI M 28 AR 4 AR Ak, AP o I AR b
AR —BOW LA

R3 TR TEESB(TP) R L ENH (AP) S E
Table 3 Total soil phosphorus (TP) and soil available phosphorus (AP) contents in different plots

FE Ho L& TP contents/g « kg ™! R & AP contents/mg ¢ kg ™!

Plot 0—10 cm 10—20 cm 0—10 cm 10—20 cm
1 0.86540.013aB 0.99040.027aA 5.27740.226aA 3.56840.759dB
2 0.6554+0.014bA 0.667+0.027bA 3.873+0.133bB 5.47740.683bA
3 0.604+0.011bA 0.518+0.024cB 4.92040.293abA 4.368+0.126bcB
4 0.48040.014bcA 0.5254+0.014cA 6.55940.072aA 5.3674+0.091bB

0.44540.007dB

wl

0.573£0.036cA

6.276£0.194aA 6.485+0.440aA

4.3464-0.491cB
4.58140.177bcB
2.663+0.160dB
4.2014-0.620bcB

0.3164-0.025dB
0.29140.015eA
0.19140.002eB
0.23240.014fA

0.459-+0.010dA
0.25040.012¢B
0.32040.009{A
0.16740.004gB

5.971£0.314aA
5.052£0.146aA
3.1384£0.176bA
5.901£0.132aA

© 0 N O

TE - 32 PR 35 S S0 AR R A R/ 7 1R R [ — b 2 R Ml 1] 22 5 W 3 (P <<0.05) 5 R AT R [6] K5 7 B 320 [] — 3 [a] — ) 5
Wi H AR ) )z 2 [] 22 57 8 3 (P<C0.05)

Note: The data in the table are means®SE. The different lower case letters within the same column indicate significant difference among the
different plots in the same soil layer at 0.05 level; while the different capital letters within the same row indicate significant difference between

the two soil layers in same plot at 0.05 level.
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FoRL B B 3G, W 2 R 2 R A OC (P <<
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2.3.3 MBLEE R BEE RS R TR, & R R
AU A Bl 5 B BB W kA (R 1,38 2).,0—10
M10—20 ecm T2 TPE W Z (K3, 12

L2 0-10em R=0.928 P<0.01
1.0 | —1020cm R=0.862 P<0.01
0.8 |
0.6 |

04 t

02

0.0

“A=t#Total soil phosphorus/g-kg’

0 2 4 6 8 10
T HEATHLAR Soil organic carbon/%
L2 v —9-10cm R=0.856 P<0.05

—10-20 cm R*=0.730 P<0.05
1.0 + °

0.8
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0.4

0.2

0.0

4 Total soil phosphorus/g-kg”

0 20 40 60 80 100
<0.05 mmb AL 2
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-1

1.2 -~ —_0-10cm R=0.211 P<X0.05
Lo L —10-20em R=0.669 P<0.01

08 |
0.6 | o s
L]

04 | °

(X4
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0.0 L L . L . )
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HHMNEEREREEZEANXR

Fig.1 The relationships between total soil phosphorus

4=fg§ Total soil phosphorus/g-kg

(TP) and soil organic carbon, <0.05 mm soil

particle content and vegetation coverage

TP & & 5 48 #5522 0] 5 10 35 Rl 0 35 0 A oG
(0—10 cm,P<C0.05;10—20 cm,P<0.01) (& 1),
2.4 S5 A ASOE A WA AR R 2

Wil 5 VA R R R b 28 R AR fk, AP &I
WAZIN —EN A MRE (R 3., HTHH
TP S EAMRKZER, BT LIRS AP #9455 8 IF A
RE VLI 5 h B R (L AR RN A B IR F i sg .
- 9 AW /A W Y L CAP/TP) AT LS ke + 3 v
WER A FL AR N O Ll (E AT b, 25 R
/R,0—10 1 10—20 ecm +JZ AP/TP fifi + 3% pH {i
B T T TR (P <<0.05), H 54 FHRIRZ
[i] 5% LI 2 19 TE A DG (P <<0.05) (&l 2)

BREHL 0—10 F1 10—20 em + 2 + 3K S H T
AL E AP AR A IR S G 0 A G (P =
0.137) . ZIH K7 Z 40 W& R BoR KA K 25 & 1
AT AP &&= A4 W MR (P =0.35D)

3.0

c\\Q 25 b — 0-10 cm R’=0.689 P<<0.05 .
A — 10-20 cm R’=0.637 P<<0.05

VYL
Average annual air temperature/'C

30r — 0-10cm R=0498 P<0.05
— 10-20 cm K=0378 P<0.05,

S/ 4tk AP/TP/%

o
n
T

7.5 8.0 8.5 9.0 9.5
+3Soil pH

B2 TEENE/EBLLEAP/TP)S
EEHSERTEpHZEAKNXER
Fig.2 The relationships between AP/TP ratio and

average annual air temperature and soil pH
3 iWie
RRFI LSRG S RBESREARF, 15

R BRBR K UCRR AN B A T s A
R TR B FUP R R A0 iR
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T R AT ) 3 AT LB 5 ks v RE R T B L A
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D, IR R Sl AR TS B I L 50K o0 B 22 5 0] 1 3 4
e B L B R

RSG5 2 W1 4 Wl 55 o e o Al 5
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2 ) A AR R L 5 A BIE ST Y 45 2R
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(ELFif 5 T 98 i 2 09 e A 22 T v B 4, S BOR B )=
AP/ TP Rt 2 - . Ud W12 DX I 450 i 1 1 18

S % Uk

pHEW DIt m LISy L. BARE
B S v A ol 2 ) R 408 47 A 0 X LA VR M) )
A A RGR T AR B L AR (AP/
TP) B AR -2 il T g 100 T g, 156 B 0L 9 A2 Ak A
— 5 TR 1 5 5 W AR B0 A TR e R A B
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) M P AF A W v S R R DA IR
A e T ) M R X PR O A A ) e AR
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4 £5ig
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R 26 B 2 A AL W B A S, TP #8 E R A+
EZ R AR EA — R AP S EIFRA
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