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2 HRE5SW

2.1 FHEFERX TEFEEBU SRR

2.1.1 BHMEFERITLEpH BESENZM
N Vs, 6 B4R BR A3, v A I 4

HE pH {H 1 2 P AR (P<0.05) , AR AT 35 %) 5.7, i +
B v S R K RS B AR AR BRI I 23 0 (P<
0.05) . 43 )2 (0~10 cm) 4 3¢ iy T 25 18 i i 2 e
K50 R EE , A 51 363.59%

F 1 RHEERX A Tib B H 5 pH A SR A B
Table 1 Effect of cropping years on soil pH and electrical

conductivity in artificial sandy paddy

3
PR
/a oH HL 5o AT
/(nS+em™) /(g cm™)
0~10 cm +J2
CK 7.02+0.06° 31.17+5.30° 1.55+0.01°
1 7.00+0.39* 63.75+7.65" 1.52+0.01™
5 6.37+0.40° 133.25+15.89*  1.46+0.02"
10 6.16+0.26™ 151.53+21.73" 1.45+0.01"
15 6.03+0.23" 153.98+26.65" 1.44+0.05"
20 5.70+0.18" 150.70423.48"  1.38+0.03°
27 5.91+0.32° 144.50£14.52"  1.44+0.02™
10~20 cm 1 )2
CK 6.98+0.02* 31.00+5.12° 1.5440.02"¢
1 7.15+0.26° 67.75£9.23% 1.63£0.01°
5 6.90+0.34™ 159.30+23.55*  1.52+0.02
10 6.71£0.24"  136.93+26.37" 1.58+0.01%
15 6.57+0.32"™  120.73+5.17" 1.570.02%
20 6.0120.14° 145.88+24.47"  1.51+0.02°
27 6.29+0.04  108.55+11.84™  1.59+0.03"

T < [ —FUAN R B3 i) — 465 22 7 .35 (P<0.05) .

212 HHMEERWTERE VWA ZEN
e 1 FH, K REBRVEAE BRI I, + 44 F AR
b3 (P<0.05) . SXFHRAH L, #HEZ (0~20 cm) %5
i RS, 1,55 grem P fEE 1.38 grem ™,
IR AEBVE AR BT -+ 3 A MU ZE 1l e ik 2 (P<
0.05,%¢2) . FEHHEAR A oA (>0.25 mm) &
B E R, W 0~10 cm + E B PR A B
45.21% [% % 32.17%, 10~20 cm + )2 H1 44.13% & %=
32.35%. % 4075 (0.05~0.10 mm) & 5 B % ( <0.05

mm) &5 B E AN, 410~10 cm + 2 AL 00 &
WK T 175.2%, FRL S s 38m 1 97.8%.
2.1.3 HHEERITEFIR £RS=HNFMN
P L L RT O BRIV E AR R 35 i 398 LR 7
S AN A (P<0.05) . R JZE (0~10 cm)
TR SR 2.14 g kg B E 6.41 g-kg !, 1
+£:199.5%;10~20 cm -2 A HLFE & 2.18 g-kg
%626 g kg WK 187.2%., TR G EBE
PR AR R B8 a2, bl G BEVE AR IR 3E n, 3R )2
(0~10 cm) HIEH 2R S HH0.18 g-kg' BEHEH 2
0.47 g-kg ' (P<0.05) , 34 161.1%; 10~20 cm £ )z H?
AR &Rl 015 g-kg' 4 FE 035 gk, B K
133.3%, LA Z5 SRR TV oA AR A FF
Fe A2 LA DL DL M R 2 IR A LR

2.2 HHMESERX L IEERE RN

N VD A FH AR AT BR 38 im0t -+ 338 & 2 il 0%
PEAR = T B (P<0.05) , {H HAR {4 AN M ]
(K2), 0+ HERemkng s s TGS FES a
Bk Bt m . ARSI B E 1, 7€ 0~10 cm £
JE R RS AN T 125% 5 £E 10~20 cm 1 )2
b, IR TG T S 0 98.5% i 4 st AR Ak AU
T M 5 W A O AR e — SO R B LR T RE
G ABTE 15 aiR B m, B TR IR . Rk i
TR RN, L4 R R

23 TEBAMRE TIREEEEEXE

Pearson A R4 AT R B, AN T V0 B A HH 2 K
HFPAE , 7 0~10 cm L3 pH 5L S5 2% Ik
iy Ao S ST T T S B S 3 1A DG (P<0.01)
HHEMUFRE B AL (P<0.05) ;pH 5 R E R ¥
IEAHSE(P<0.05) s A AL S A B 0 & IEAH G (P
<0.001) ;A AL 5 74 Bl 2 5 3 1R OC (P<0.01) ;
HE A IR UM OC (P<0.01, B 3A) .
TE 10~20 cm 3 IE AL MHES 0~10 cm JE AR —
AT W EME(EI3B).

3 itig

BRI TS M AT + &8 F /P OB e 0", A o
T R 2T R CRP KRG IS, AS R iR 4T R K A
+FRE - pH S H I pH M B2 R AR
FEFRRETT LA 7 alf], e 35 pH AR (b T A8 5E 5 1l
NAF5E 45 5 22 IR 90 R 22 iof (] R 2ot 20 a i) it 2L
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Table 2 Effect of cropping years on soil mechanical composition in artificial sandy paddy
ANTRPRE AR - ERUMZE %
HHEFIR/a
>0.25 mm 0.10~0.25 mm 0.05~0.10mm <0.05 mm
0~10 cm 1J2

CK 4521397 43.15+1.82° 3.03+1.23° 8.60:1.84°
1 44.74+1.41° 41.93+0.73° 3.22+0.95° 10.11+1.14%
5 39.37+3.23" 41.40£1.57° 4.73+1.47° 14.49+0.47"
10 41.29+3.70® 41.48+0.89° 4.43+1.34% 12.79+1.70%
15 41.72+£3.37% 41.70+1.18"° 5.48+1.78% 11.10+2.48™
20 35.76+2.17" 43.94+1.30° 7.55+1.34% 12.7542.09

27 32.1741.98° 42.48+2.00° 8.34+1.74° 17.01£1.74°

10~20 cm +J2

CK 44.13+1.24° 45.18+1.21° 3.53+1.66 8.41+0.93°
1 41.65£1.69™ 43.14£1.19" 2.8240.77° 12.39+0.71

5 38.81+3.53"° 41.02+1.04° 5.23+1.51" 14.95+1.11°
10 41.99+2.46™ 41.92+0.90™ 3.65+0.55° 12.44+1.35%
15 43.14+2.14" 41.47+1.24" 4.22+1.33% 11.18+1.52"

20 35.32+0.85™ 43.48+1.92* 7.60£1.01° 13.60+1.68"

27 32.35+2.18° 42.37+0.74% 10.09+0.57* 15.20+1.77°

T« [ —BAN 7] - B 27 i) — 5 7 22 5 1 35 (P<0.05)

g | A: BHLE

AHLF/ (g ke

0~10 10~20
T+ EFE/cm

28/(gkg")

0~10 10~20
+ERE/cm

IEECK [@1a [J]5a [J10a 152 [H20a W27 a
e AR FREF R AR R 42 [ — 48 b 22 53 ik 25 (P<0.05)
BT B EAEB TV RS I 46 BT R 4 % S 5 )

Fig.1 Effects of various cropping years on soil organic matter and total nitrogen content in artificial sandy paddy
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Fig.2 Effect of cropping years on soil sucrase, urease, catalase, and phosphatase activities in artificial sandy paddy

A: 0~10 cm B: 10~20 cm
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Fig.3 Correlation diagram between soil physicochemical properties and soil enzyme activity in different soil layers
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Effects of long-term cultivation on soil physicochemical properties and
enzyme activities of artificial sandy paddy field in semi-arid region

Cong Angi'®?, Zhan Jin’, Wang Ning*, Zhang Tonghui", Liu Xinping'®
(1. a. State Key Laboratory of Ecological Security and Sustainable Development in Arid Regions/ b. Inner Mongolia
Naiman Agroecosystem National Field Observation and Research Station, Northwest Institute of Eco-Environment and Re-
sources, Chinese Academy of Sciences, Lanzhou 730000, China; 2. University of Chinese Academy of Sciences, Beijing
100049, China; 3.Gansu Mingin National Field Observation & Research Station on Ecosystem of Desert Grassland, Gan-

su Desert Control Research Institute, Lanzhou 730070, China; 4.Institute of Crop Sciences, Gansu Academy of Agricul-
tural Sciences, Lanzhou 730070, China)

Abstract: To investigate soil changes in artificially sandy paddy fields after continuous cultivation in semi-arid
sandy regions, the study region was selected in northern Hure Banner, located at the southern edge of the Horqin
Sandy Land. The physicochemical properties and four soil enzyme activity indicators were measured and ana-
lyzed for artificially created sandy paddy fields with different cultivation durations (1, 5, 10, 15, 20, 27 a) and
their adjacent dune soils (control CK). The study results indicate that: (1) Increasing paddy cultivation duration
significantly reduced surface soil pH and bulk density while increasing electrical conductivity. The content of me-
dium-coarse sand decreased significantly, while that of silt and clay particles increased significantly. Soil organic
matter content increased significantly, with a maximum increase of 199.5%; soil total nitrogen content increased
significantly, with a maximum increase of 161.1%. (2) With increasing years of rice cultivation, the activities of
soil urease, soil catalase, and soil phosphatase significantly increased; soil sucrase activity first rose and then de-
clined. These changes indicate that artificial sandy paddy field technology significantly impacts soil physicochem-
ical properties and enzyme activities, demonstrating that rational human intervention is an effective measure for
improving semi-arid sandy soils and ecological management.

Key words: Horqin Sandy Land; artificial sandy paddy technology; soil physicochemical properties; soil en-

zyme activity; aeolian entisols



