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Abstract: [ Objective | The spatial variations of the soil moisture content and soil nutrient content in an eroded
gully catchment of sloping farmland were explored to reveal the effects of black soil erosion on the grain
production of sloping farmland. [ Methods ] The erosion gully catchment area of a typical black-soil sloping
farmland region was selected as the study area. Field experiments were conducted to systematically observe
the soil moisture properties and soil nutrient content during the entire growth period. The soybean and maize
yields were also measured during the autumn. The spatial heterogeneity and correlation between the soil
moisture content, soil nutrient content, and soybean and maize yields were determined, and the effects of
gully erosion on the soil quality and crop productivity were analyzed. [ Results] (D Gully-slope erosion had a
significant effect on the soil moisture content of the black soil in the sloping land. The coefficient of variation
of the soil moisture content at a depth of 0—20 cm in ridge and furrow soils ranged from 12.2% to 17.4% (..

e. , of a medium level), and the nugget/sill was 0. 2. There was a strong spatial correlation, and the nugget/
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sill was close to 0 during the rainy season. This indicated that the soil moisture content in the catchment area
was strongly affected by the runoff migration caused by the topography and other structural factors. The
spatial effective correlation distance was relatively small (55.2 m). @ The contents of soil organic matter,
total nitrogen (N), total phosphorus (P), alkali-hydrolyzed N, available P, and available potassium (K)
were 23.9~49.7 g/kg, 0.8~1.7 g/kg, 0.3~0.6 g/kg, 70. 3~183. 8 mg/kg, 27. 8~78.9 mg/kg, and 71. 2
~202.1 mg/kg, respectively. The effective spatial correlation distance of soil organic matter content was <C
100 m, and the maximum effective spatial correlation distance of the total P content was close to 500 m.
®) The soybean and maize yields varied from 1 669 to 3 223 kg/hm’ and from 8 177 to 10 871 kg/hm?*,

respectively. [ Conclusion] Gully-slope erosion aggravates the spatial heterogeneity of the soil moisture and

nutrient contents in the watershed, and also reduces the productivity of cultivated land.

Keywords: black soil; watershed; soil moisture; soil nutrient; crop yield
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R A KE Tk
iR I 3007 10 038

o i IR Bk 2 600 9 020
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v ik b 2 769 10 871
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FE2EiH R 20 em. B AR A 35 28 A1 RE AT 28I IR OK R
G AR H TR DX A A T R B O S T AR A
AR T K K Y vh il i A B TR I 5 R & 8
B AR R AR ST U 2B T A U R b Rl Sl BE X
B, S oK R R, B9 G R koo e B T
R,

SRk AKX - 0K 23 25 18] S o 1 i ELAF A8 2
25 5 JE O S ke A A R BR S K R B R
SER AR 1. 7 4% 320 1. 75 47 B Z= e 1 ]
Rk i e (B f IR AY 1.5 A% A 1. 65
i 5 77 2 SR R 35 K R Y R e (E R B IR 1. 6

P I ZEA O 1.65 i EER NN LA B E
FN R CULIEL 5) o B A e T OC8 L T SR L R R (L
P 2) AR B 0 O, K e B AR IR A AR A AR L K
=z () 3 A e A= AR A

B AKX A 57 73 25 18] 5 o 1 ik HLAT A8 2
25 dH S A AR T A HL R S R e
JER AR 1. A8 M5 I FA 2 i F R L e A&
B R RMEN 1.3 /5, AR 1.9 ff: K
7 e M W A e e (EDR R IR 2 A% TR R AR
L7 A5 8 2= 0 A0 0% 1 1 fe i (ELJE A IR (B
L7A% T A 1. 8 A% 5 Z Al Aol 35 i de e
/e RARMER 1.5 . AN 2.5 1 F 5 L
RCER R s (R R R 1L 8 A R 2.1
i s AR O 2 22 [ AR MR b B T 4 5 A
PR 52 10 L 33k 86 25 4 1 [R5 i B K X3 T8 1R it
L5 5T AR A o A ARl g 3 T AR e RRK R K R
oy AR AN - AT RS L SR 2 6] o A AR AR AR . I3
R b R 35 B MoK g3 L3R g3 e e Tk

HEA SR ALK XY SR 23 R 3 1 25 T S
Joe i 20 2 R IR W T T 1 S A K DX S R
AT 3 5 95 T B M K RIR 23 A AN B K
e b B B R HEOK MRy A AN Y ST IX
RSB AT | AR U 2 0T 28 7 1) PP R Y YA B YK
LRACAE BRSPS 35 1) 18] R YR L AL R R
WAL ANTR] I B A [a] S A2 3 A [ H: S B0 |y 45 2102 0K
OrFROr Z2 AR TR T YA SAL T K XV TE R T B S
THT A MK 73 3R 20 i 22 S R S B MK X
23 () S B PR3 O W b b T SRR K R
OFE AR S B b T SR s TR R
A Al B b b B By s ) S B R A A
AR AR A o 3K 3 R SR 0 3 B H AR BL B LA . 5—
6 A3 L5 &imEm.8 A9 AT ER.
i CNCINCTEE S S LN Ry TR g e R €
5.

HEA S MK XA AR 7 i 32 B 78 B 4R
AIRE I K e 7= e R R I R 1.9 . RER
e i R AR Y 13 AT R T A AR e xS
MK DX B A PR AR L K X B K 23 3R 0
TR B B AR R R

1 2 A B TR S 9 K PR R 150 R T A7
TESIIE ALK X By e AR 30 3 AR o 389 38 42 ok 23 T
e A= ik S BOBOBE 3 S B R B LK 2 0 L B 2
T AR W R PR B K i R T T B T 2B
R



AR A5 VR AR A I K DX PR K 3 0 R 4 1Y 2 T S o 87

A B Z/mm

0615

A8 F/mm

1 3 S 9 13 20 30 40 60
A B [H/mm

A HE E/mm

1 3 5 9 13 20 30 40 60
AiB i E)/mm

5 HERAEEMLCARARMVENESEXZRETEL

1 3 5 9 13 20 30 40 60
AN B B [A]/mm
7.
o 0815
L
g S5r
g
§ 4
b
% 37
< 9l
1¢F
O 1 L 1 1 L 1 L 1 1
1 3 5 9 13 20 30 40 60
A B [A]/mm
t »
4 én I/IE

(1) Va3 A2 b xof 2 4 3 B b 4 B8 K o3P IR a8 i T
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