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Influence of slope aspect on soil potassium characteristics of cut slopes

WANG Xue, YANG Si-Qian, ZHANG Yi-Fan, Al Ying-Wei
(Key Laboratory of Bio-Resources and Eco-Environment of Ministry of Education,
College of Life Sciences, Sichuan University, Chengdu 610065, China)

Abstract: In order to explore the spatial distribution law of soil potassium and its components in excava-
ted slopes, a combination of field sampling and laboratory analysis was used. The cut slopes of Chuan-
huang Expressway in Songpan County, Aba Prefecture, Sichuan Province were selected as the research
objects, the differences in soil potassium content between different slope aspects were compared, and the
correlation between different forms of potassium and soil physical and chemical properties was analyzed,
the influencing factors of soil available potassium were clarified. The results showed that the contents of
soil water-soluble potassium, non-specially adsorbed potassium, specially adsorbed potassium, rapidly-
available potassium and non-exchangeable potassium in the soil were all in the order of sunny slope >
shady slope, while soil mineral potassium and total potassium contents were in the order of sunny slope
< shady slope. The content of soil potassium in all forms showed the order of semi-sunny slope > semi-
shady slope. Soil non-specially adsorbed potassium, specially adsorbed potassium and rapidly-available
potassium was significantly or extremely significantly positively correlated with soil pH, total nitrogen,
and alkaline hydrolyzed nitrogen. Soil pH is the main factor affecting soil available potassium, and wa-
ter-soluble potassium and non-specially adsorbed potassium have a greater contribution to the soil availa-
ble potassium of cut slopes.
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39'E~103"40"E, 32°49'N), 2003 4F- & #, 2013 4F
B, A 94, 14 km, YHZACR % L EREHOR
HEATAESAE S P AR ) S AL S — A AR B EOR
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Turcz. ) VEAE f5 (Medicago sativa 1. ). T2
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2018 4F 9 A 7E S301 CJLE M4 H:40) HE I Y
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A B P 3 IRE R, AN E R
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4% pH A ik OK 1 2.5+ 1 HIER
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SO,-K,Cr, O; Ak HHESA (TN HLIKE A
25 IR R CAND < SRR Y k.

TS T (RAKD FH 1 mol
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TR 4 S E R BRI BB (NSAKD 0. 5 mol »
L'k Mg(OA©), » 4H, O R H-/KF TR 48
FRIERHAT (SAK) J NH, OAc 3242 81-Mg(OAc), *
AH, O 2428, JE P4 (NEK) A 1 mol « L™!
PCHNO; = £2 #1-NH, OAc = #2811, 281 (TKO H
NaOH %5, 7 #74 (MEK) 4 8-3 HNO, 32 #2441
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2.4 HiEAIE

%Al Excel fi SPSS 26. 0 #1750 5814347
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3.1 AEEEYEZaETHERESE

e 1 PR Y mxiulz i % 14 TK F1 MK
S I (P<<0. 05) W HIT I SH £ & &
YA W 3 3540 (P<<0. 01). 14 TK.MK & & 54
PRI Ny « B3 =>4 B3 >~ B 3 > PR3 BRI L
PR3 A B3 A9 11 TKOMK & 25 5 A8 2%,
=H 5N B 2R (P<0. 05). 14 WSK,
NSAK. RAK & it SRR IR - > BH 3% > BH 3% > ]
BB . PRI AN B3 A £ 18 WSK & 20 1B 3%
S, HEM S EHY R B E (P<
0. 05). AN[EIHE i T8 NSAK & &Ia B FHER
(P<< 0. 05). FBAYE 5 B3 £33 RAK &5
FEZ5(P>0.05). 14 SAK & 7 FH I 5 i - B
Pl 2F B 3 43 SAK & i TR 3. 2 11
PeSBHYE RIS L SAK SR LR EER
(P>0.05). 48 NEK & & SRR K« PHE >
Y= PHYE > 2B YE. BAYE S5 BHYE . 2 BH B (%) 1 1
NEK & 2470 i 2 25 5 (P>0. 05).
3.2 AR EYZAE T EE LR

k2 s, 3% pH HAZLIE Y 7. 96~
8. 88, J& Tl 1 438, B A 3R B A B e = PR 33 >
BHIE > B3 BH3 R BH3 ) -4 pH 27 A 0
EN S R R IR R R R T
(P<< 0.05). SWC Ji sl N 0. 42%~0. 69% , Bk
By = 2 B3 =2 B33 > PH Y > B 3. A3 SWC
BEMRTHE =AY (P< 0.05). SOM, TN F1
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Tab. 1 Soil potassium content of cut slopes with different slope aspects
PR BB LR 35k Fg
TK (g kgD 21.56+1. 43b 22.48+0. 39b 22.26+0. 40b 24.20+0. 37a 6.032*
WSK (mg « kg™ 1) 17.2743. 21b 23.69+£3. 15a 4.3940. 0lc 17.22+3.17b 25,979 *
NSAK(mg * kg™ 1) 62.08+19. 21b 76.34+10. 74a 18. 80+2. 36d 31.48+4. 86¢ 16. 544 *
SAK (mg * kg™ 1) 37.02+3. 89a 32.18+4.77a 29. 2245, 05a 12.13+2. 21b 20.590* *
RAK (mg -« kg™ 1) 110. 81+10. 57b 129. 3744, 86a 52. 4145, 86¢ 62.20+2. 98¢ 99. 314 *
NEK (mg * kg™!) 1070. 23+27. 70a 944, 84+48. 88b 804. 33+£88. 23¢ 991. 22+64. 63ab 9. 888" *
MK (mg « kg™ 1) 20371. 6941415. 37b 21401. 434+361. 64b 21401. 24+344. 35b 23149. 42+437. 57a 6.525*
FE AR PR R AR I A ) A 325 5 (P<< 0. 05), « P<< 0.05, % * P<C0.01.
Note: Different letters indicate significant differences between treatments (P<Z 0. 05). * P<C 0. 05, % % P< 0. 01.
* 2 AEHEVHZHY T EEA SR
Tab. 2 Physicochemical properties of soil in different slope directions of cut slopes
FH 3 2E BB 2R 35k F{4
pH 8.70+0. 03b 8.64+0. 15b 7.96+0. 04c 8. 8840. 05a 71.038* %
SWC/ % 0.59+0. 11ab 0.69+0. 03a 0. 63%0. 09a 0.42+0. 09b 5. 461~
SOM/ (g * kg™ 1) 16.12+1. 17b 18. 48+0. 45a 12. 77+0. 68¢ 7.08=+1. 60d 63.765* %
TN/(g+ kg™ 1. 0440. 10b 1.21£0. 12a 0. 76+0. 04c 0.53%+0. 04d 40, 793* %
AN/(mg + kg™ 1) 37.16+7.05b 55.25+8. 88a 23.314+3.59%¢ 14.45+5. 71c¢ 21.832*

3.3 AERSHESTERMERMEXE

£ 3 BARIEAR R 5 - A BT A ¢
PO M 45 . WSKONEK #5 pH 5% W 2 15 A1
X%, SAK 5 SWC. TN, AN #J4 5 2 1F A ¢ , SAK
5 SOM % i 2 1F /156, RAK F1 NSAK 5 SOM,
TNLAN Pk 2 g 3 IEAH G, MK 5 TN 2 i %

FAHSE, TK 5 SOM iy it 2 A AH G, X R WI7E 115
PRI X BB PR 2 2 ) R A B R R B R 2,
3 T 148 pH,.SWC,SOM, TN 1 AN & &1
FE 5% FERT 3B 2 A A T R
e OR TR AP RIS 22 (A1 AH L AL D AR TR 35 1 1)
RIS SRR T2k,

®3 ARESHES TEBAERMMEXE

Tab. 3 Correlation between different forms of potassium and soil physicochemical properties

WSK NSAK SAK RAK NEK MK TK
pH 0.741*~ 0. 449 —0. 270 0.416 0.782** 0. 235 0.323
SWC/% 0.076 0. 430 0.687* 0. 489 —0. 207 —0. 385 —0.394
SOM/(g « kg™ 1) 0. 342 0.731** 0. 845" * 0.821** 0. 101 —0.708"* —0. 684"
TN/(g - kg™ D) 0.525 0.848* * 0. 707~ 0.894* * 0. 194 —0. 606" —0.569
AN/(mg + kg™ D) 0. 562 0.830" * 0.659* 0.887** 0. 167 —0.509 —0.474

3.4 TEARNHZMER

¥+ 4 pH fH (2) . SWC (22), SOM #
(z5) TN & (x) fl AN F & (25)  TK &
(25) WSK & (27) NSAK &8 (25) . SAK 7
(x9) NEK 8 (x10) MK Fi () H A&,

lBn R e

T8 RAK &5y AR & (y). il #2430 A4 1 an
4 PR 45 A2 3 RAK 5 & iy AH X 2L
B . 148 pH > WSK > SOM = TK = MK >
NSAK = SAK = MK > SWC = AN. 7¢ 1 8
Ak, 4% pH F1 SOM %} + 4 RAK (%) B 4%
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Tab. 4 Path coefficients among different forms of potassi

TCa ERHF RO %28
T A2 N HERR v LA 2 R 7 FE
y=—1.328+0. 1572, +0. 9962+ +
0. 99725 +0. 998, (D

U\ﬁ*%(l)ju%ﬂj s L1 X7 T8 ~ T9XT Yy @ﬂfg
VEHI. &5 Fi i i 45 248 o0 X £ 3 RAK BT e B9 4
FHARIN R DO AT R 5 4 31«

y=—1.328+0. 1572, +0. 99627 +0. 997 x5

(2

g5 bl fg . 4 pH RS UHZ I A 3
B 2 WSKUNSAK P42 1 3 e 5%
B TTHRBCK.
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um., soil physicochemical properties and soil available potassium

(i) e A7 R A CRHEAR D

i *;yggﬁ R —— : ‘ _ - ‘ ‘ ‘ ‘ ‘ ‘ —
Nal X2 a3 x4 x5 X6 X7 X8 x9 x10 X1l |:|lrl
Kol 0.416 0. 006 / —0. 0001 —0.0003 0.0000 0. 0000 0. 0006 0.0022 0.0005 —0.0003 —0.0008 0.0005 0. 0030
x2 0. 489 0.0003 —0.0023 / 0.0016 0. 0004 0. 0002 —0.0008 0.0002 0. 0004 0. 0007 0.0002 —0.0008 0.0024
X3 0. 821 0.002 —0.0008 0.0002 / 0. 0005 0.0003 —0.0014 0.0010 0. 0007 0.0008 —0.0001 —0.0014 0.0013
i 0. 894 0. 001 0. 0000 0. 0002 0.0019 / 0.0003 —0.0011 0.0016 0. 0008 0.0007 —0.0002 —0.0012 0.0037
a5 0. 887 0. 0003 0. 0007 0. 0002 0.0018 0. 0004 / —0. 0009 0.0017 0. 0008 0.0007 —0.0002 —0.0010 0.0043
X6 —0. 399 0. 002 0.0019 —0.0001 —0.0014 —0.0003 —0.0001 / 0.0004 —0.0003 —0.0008 0.0000 0.0020 —0.0009
x7 0. 785 0.003 0. 0044 0. 0000 0. 0007 0. 0003 0. 0002 0. 0003 / 0. 0009 0.0000 —0.0006 0.0001 0. 0026
xs8 0.962 0. 001 0. 0030 0. 0001 0. 0015 0. 0004 0.0003 —0.0006 0.0026 / 0.0004 —0.0005 —0.0007 0.0044
x9 0.561 0.001 —0.0005 0.0002 0. 0017 0. 0004 0.0002 —0.0016 —0.0001 0.0004 / —0. 0001 —0.0016 —0.0001
10 0. 548 —0.001 0.0046 —0.0001 0.0003 0. 0001 0. 0001 0. 0000 0.0017 0. 0005 0. 0001 / —0. 0002 0.0032
11 0. 054 0. 002 0.0014 —0.0001 —0.0014 —0.0003 —0.0002 0.0020 0.0002 —0.0004 —0.0008 0.0001 / —0.0012
4 W ® P& mm2ESAa R, AV S 2R A ERE
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SR 1) E A e D' R R L b R | R K
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A i T I L 2 BH U] e v T B g X T RE R
F T AN [ 398 ) R P 2 5 32 i) B3 R~ FH 3 42
32 B OR BH e R R S B0 2 T B B oy L )
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PR e T B X AT RE S AN [ 1] e
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TK &R &= T3 113 RAK &
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HES KB 22 A 0. TR A AR YR I 77
I3 BIA BT, R FE 43 Ta] A 0 AR S 3 i A A 5, X
e R A AR K. AR, M K
SN, - S A RS B P g, M i R R
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