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Abstract: [ Objective ] After receiving precipitation, exposed rock surface in a rocky desertification area exposed to bedrock is
easy to form rock surface flow, which carries organic and inorganic substances on the rock surface to the surrounding soil. This
has a significant impact on the change of soil nutrients at the rock-soil interface. [ Method] This study was designed to
investigate the effect of rock surface flow on the leaching and input of nitrogen and phosphorus in the soil at the rock-soil
interface. Three plots: fallow land (one-year rock surface flow), abandoned irrigated grassland (five-year rock surface flow), and
sloping farmland (no/little rock surface flow) with obvious bedrock exposure, were chosen. We chose three special shapes of the
rock surface, namely convex, straight, and concave, at different horizontal distances from the rock surface and soil layer to study
the variation characteristics of total nitrogen and total phosphorus in the soil at rock-soil interfaces and non-rock-soil interfaces.
[ Result ] The results indicated that rock surface flow contributed either to the input or leaching of nitrogen and phosphorus in the
0-10 cm surface of the rock-soil interface soil. However, it had a minimal effect on nitrogen and phosphorus in the 10-20 cm deep
rock-soil interface soil. The intensity of the leaching and input of nitrogen and phosphorus in the surface soil of the rock-soil
interface formed by different rock surface shapes followed concave > straight > convex. In the 1-year fallow land, under the
action of rock surface flow, the influence of rock surface flow formed by concave rock surface on soil nitrogen at the rock-soil
interface was mainly manifested as leaching, while flat and convex rock surfaces exhibited input effects. Also, the effects of rock
surface flow with different shapes on soil phosphorus at the rock-soil interface showed leaching. For the 5-year rock surface flow,
the result depicted mainly an input phenomenon. [ Conclusion ] These results can provide a scientific basis for further
understanding the influence of exposed rock on soil characteristics of the karst ecosystem.

Key words: Rock surface flow; Exposed stone shape; Nitrogen and phosphorus; Leaching and input; Rock-soil interface
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Fig. 1 Schematic diagram of rock surface morphology and soil sampling location

22 H-IREITERBESETESHIHL
ARG EA LR, B A - B R [R K
FEN T EEAGEARELER (B 2). £ 0~
10 cm PR Z LIEd, RBFHLZ 1 AR A THIRIERT,
PR TR TR 5 T KRR S 0~2 em b A -+ i+
4 A i AR T A KO BE B, A T -
A AR AW E N AR H AL
5N MBI, TEKFIEE 0~2 cm &b - 15
IR A AR E S T HAACEIES, 5 m Xt
REEMAEN . B S FRER A, —Fham
TEARTE B0 T 2% B3R R A4 T AYER,
FAENIE - A 0~2 em b HIES R S W E
o T A KO IR . ZESEHE L, BE A B A T -
+ FAKCEFE RS 20 em Ab YIRS - A A A
R T HAK PR A SR, RSN
Xof - U - AR AR R AR AT B P TR R
FHAVA TS - A HACEFIER 0~2 em YA -T
S HIELR ST ES R E S T HAERN LIESR
T, AR AREMAEN. 7 10~20 cm
ZEH0h, ARAEAFEmNEIESRASTEREZ
Sb I BRI MRS TR A S, SR Z R4

Ao AN 3, P EAS TS -+ A A
[FZKFEE RS IR R S 22 5 A W . XA RS
TAMBEENTRZ DO A2 T2 18, ik
TR G ERI M LJZ R s, B
T AR R A R AR A .

AFEABACFE T, 23S T 0~10 cm (3R
ELEPEREESR, £ 10~20 cm JZ P T
WAL, RE LD, RBHBAE 1 AR T AR
AT, =ZRIBIR e S e s A R 8 = 774 T
WEVER, BEA T - A KPR B R T 20 em Ak
Ay AR - B e R T K R
B TEIRBF SAERERC L, BRAMIY B TS -+ A
ACFEEES 8 cm W2 BES = 035 T 8 cm M4
RS, A A - A R R R T A AE
s A - R KRR 20 em 4bBAES -+ St
TR WS T HA K IR R A - R
AR A R, RIS TR E TIREIEN; 76
PR TUT AU T B S AN [RDK P BE B 2 B i 22 R A
Fo TERHH Y, =MIBAR B A TRE 0~2 cm (1)
RIS T HAKE S, A R
T 5 AMER

http://pedologica.issas.ac.cn



139 W B A AL DX A T X - T 9 U VS s AR TR RIESY 91

PR
Fallow land
30+ 0~10 cm
Tﬁn 20
80
E/ B b bA abB
?ﬂg 10r e S8 o bA bA ba[ A va aAaAaAaA A
KL =
3
HE | ' F i
B2
TE
5 10} oo o[> M oaoa valllaa ba ok an I oA
§ cB bA abB
% 20 L
A
10~20 cm
30F
T
Shrubby grassland
30F 0~10 cm
%« . bC
201 Hir - (5B 68 1\
on X bA bA
fl) ;qIA_mA aA aa 2A aB A
§ 10t
I 5
4 g 0
& 8 & T [
dg O
g
'H ‘é 10}
= L_| bA -
g aA bC¢ ;IC_ ® L aC “
= 20t | [Faa bD b
8 L cA cC aB
30f o o 10~20 cm

T

etk
Sloping farmland

30} 0~10 cm
2 20t
0
§ 1ol aBGICD 5 A aD ialAbCDaAaAB —bIB—b_é_EbB bA bA aAB
5
S 0
5 i aa M
g
z 10 aa [Bl] A A ap 24
= L a l={ | +
g :IB_QB aA *A%aB B aA e ac aC *¢ aB
3z 20}

10~20 cm
30+

- FE K
Horizontal distance from rock-soil interface/cm

C10~2
C12~4
1 4~6
B 6~8
I 8~10
=20

T B EZER 0~10 cm 22 HE L, TEH 10~20 om 1258 L, RS 5 B3R B RKCF I8 5 -1 F 2R & 52
W3 (P<0.05), AF/NG FRRUIAR G ARIE - LR 2R S /2R BE (P<0.05), PriniRZZ4 NIRiER, n=3. Note: The

upper layer is 0~ 10 cm soil depth, and the lower layer is 10~20 cm soil depth. Different uppercase letters show that total nitrogen content of

the rock-soil interface at different horizontal distances is significantly different( P < 0.05 ). Different lowercase letters show that total nitrogen

content of the rock-soil interface at different outcrop shapes is significantly different ( P<0.05) . The standard error line is standard error, n = 3.

K2 AFEEREE A - R e R S i 2E 5

Fig. 2 Difference of total nitrogen content at rock-soil interface of exposed rock with different shapes

23 ATEEBS5EEERN IERBSENZ N

h T VAN (R K S B R AR 4 B -
- S AU O B R A e ), R
SPSS # X 0~20 cm + )2 A9 EBE A U T
b, SGERANE 4 PR, BRI R R TR,
Xof B 7 - = S AS ] 2P B B R A TR B R
SR AE S AT oM, A T - S i KT R
S HE SR R 20 em AN AR - A ET AT 0~2 em
4~6 cm. 8~10 cm. 2~4 cm fl 6~8 cm, #AHHEIE
ARSI S R A

M 2 oI, FEANER OB, REE
(P12 N S = e o P~ 238 D e w1 e w8

FEomrrAan g, HAmBIR . AP+
FEHREM RN R T RALEEM. 1 5 mR
YER R AR HE R, 2 VR B X 1 ) 2l 75
BERW, +RRERKEER L EER; 5 4
R TER TR, AR KO B B R Y 4
BRI WA e D, 2R KT
P B A AR KT BE 3 i & s S HAE .
24 FERMAE-TREIERIERANNEE

Rz

AR W R AR — P
Ko L3 ATLAE M, AR B A -+ 5w+
B & AR AR TR . 5 R - B KT B

http://pedologica.issas.ac.cn



92 + ¥ 61 &
PR Yt
Fallow land 0~10 cm Sloping farmland 0~10 cm
0.9 ~
e al bC aBC 5 0.9t
-‘&D 06 _%_CHB bB " _;D _IIB_ _bI/lﬂA aA aA - bA W ) A B bB
en 0. o 0.6} 44 aA
£ e
=1 =
= i=1
i & 0.3 i £ 0.3
b S b1 S
13 <0 g
# 4 00 B o 00 3
HE 00 el & E 00 -
B2 B2
HE 03 TE 03
(=) aA &
= s LB aA
2 0.6 L S 0.6 BB 2 axp,g I O By
;_3 __I_ = aB aB = - g aB aB bB B bB
A (o} A S5 an “a 2 09
bBH = L
10~20 cm 10~20 cm
THE
Shrubby grassland 0~10 cm
aB aA a
T/:D 0.9 —@:@_ bC _}%_ ® an
-
s 0.6
£
§ 03 . .
e B - TR KT
b2 8 Horizontal distance from rock-soil interface/cm
g g 00 2 [ 302
g 00 24
HE 4~6
+H 2 03 B 6~8
s Il 8~10
E aA - 220
Q 06 :;cﬁ‘ aA aAl L] aA -
= be bC ¢cC bB L tbA A oo [ CA
3 0.9 D4 B B

10~20cm

TE: B FJZ N 0~10 em 2 13 R )24 10~20 em J2 138, R R KE 7R R WA R 2K P 15 8 1Y 4 - L 5 Al 22 57 W35 ( P<0.05 ),
ANF/NEFZRRAANF R AR A- LA m WS RETBE (P<0.05), FitriR2E4% iniElR, n=3. Note: The upper layer is 0~
10 cm soil depth and the lower layer is 10~20 cm soil depth. Different uppercase letters show that total phosphorus content of the rock-soil
interface at different horizontal distances is significantly different ( P < 0.05) . Different lowercase letters show that total phosphorus content

of the rock-soil interface at different outcrop shapes is significantly different ( P < 0.05) . The standard error line is standard error, n= 3.

K3 AFEJEARER -t S e i s 5
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x2 A-IRELIRRAMESEEFNEERATENSN

Table 2 Multifactor variance analysis of nitrogen and phosphorus content difference in rock - soil interface soil

TR#f it T et
K Fallow land Shrubby grassland Sloping farmland
Factor
N P N P N P
A 0 0 0.013 0 0 0.013
B 0 0.457 0 0 0 0
C 0 0 0 0.135 0 0.001
AxB 0 0 0 0 0 0.027
BxC 0 0.295 0 0 0 0.451
AxC 0 0 0 0.01 0 0.373
AxBxC 0 0 0 0 0 0

e Fh A AR, B: HRWE. C: KPR, BFRVE-S AN & BB EMH (P<0.05) . Note: Table A: rock surface
shape, B: soil depth, C: horizontal distance, the number shows that the content of nitrogen and phosphorus in the rock-interface is significant
(P<0.05) .
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Table 3 Enrichment rate of nitrogen and phosphorus at the rock-soil interface

PRA b et
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Rock surface  Horizontal distance
shape fom
N P N P N P
PAE 0~2 0.48 -0.24 0.48 0.08 0.48 0.05
Convex 2~4 8.51 -0.39 8.51 0.02 8.51 0.01
4~6 -0.99 -0.38 -0.99 0.15 -0.99 -0.02
6~8 -0.08 -0.33 -0.08 0.14 -0.08 -0.35
8~10 0.67 —-0.16 0.67 0.00 0.67 0.00
S E A 0~2 0.30 -0.16 0.30 -0.17 0.30 0.02
Straight 2~4 -0.22 -0.05 -0.22 —-0.09 -0.22 -0.35
4~6 —-0.40 -0.01 -0.40 -0.01 -0.40 -0.41
6~8 -0.90 0.01 -0.90 —-0.31 -0.90 0.01
8~10 -0.74 -0.13 -0.74 -0.32 -0.74 -0.11
P 128 0~2 -0.74 -0.05 -0.74 0.01 -0.74 0.01
Concave 2~4 -0.20 -0.09 -0.20 —-0.04 -0.20 -0.17
4~6 0.82 —-0.02 0.82 —-0.04 0.82 -0.18
6~8 0.28 0.02 0.28 -0.05 0.28 -0.32
8~10 -0.79 -0.21 -0.79 —-0.06 -0.79 0.03
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