20194 12 A N A1 =S 50 % 5 12

doi:10.6041/j. issn. 1000-1298.2019. 12. 036

IR MMM ERERESEREEL S

©EF ¥XRE KX 8 B B f F L W

(PR RF R F B, IR 400715)

FEE: A S5 3Rk Pk 2 B AR A, LAZT 38 /N 3 S5 S0 700 ) 2 e B v B )2 D B 9 e 4 SR B2 T S B0k
( Cultivated-layer quality index, CLQL) 43 #7 T 3 B B )2 00 o A8 AL AR AE , 58 F B2 2 50 /0 i Rl 43 17 8 2 R 4
Y HE BEPER T B2 B BB RS A AR A 45 SR I - 2D G B B 2 R M S BB L AR
SR (P <0.05) , o fk 2 -3 R (18.88 3. 17) om  #iE FEW A KOG HF B LA 2K (3.39
2.6) mm/min, #f 2 + 1AL SRR HEREMGAG ;2 pH By 5.06 = 0. 64, + 58 12 55 @ 1 ; + 38 4 5 37 40 200, K
FERER . DB O Z B SR T A KT B BRI AR (M%) N E(h
72.2% ) VEAEHBEZE (NVE) & 22.2% , P EAHPZ () & 5. 6% ;A R3S B2 BT & 18 80 i R 2 /MR
PR (0.482) M 1-(0.454) P (0.444) , 218 ok 2 2 80 m] R 43 by ok B Al 45 ) R A B U2 L9 O A0 R B
BEZ Ko B B R A 2 R R R R SRR L R E R MO E 6 Rk A LR A
R Rk R pH (EFHE R R B 0] E A2 B AT 28 RS W R s R AR o AT HE R s Bk )2 B G A M A R
Wi PRI 7S 7 0 A 2 JRE T BRSSP b A IES i Y 38 1) RUBE A O XL A LR R BEE MRS AR S A R
VAR o WF 5T 45 AT Ry 1 e F s opk 2 4 A SO R TR R R AR 30 R B e S P2 A @ R ik R AL F iR
15
KPR LUIESHE L BEZ P E; AR R R BHER
HES XS SI157.3 XERARIRAD : A T EHES: 1000-1298(2019)12-0313-09

Cultivated-layer Quality Characteristics and Obstacle Types
Division of Red Soil Sloping Farmland

JIN Huifang SHI Dongmei SONG Ge DUAN Teng YE Qing JIANG Na
(College of Resources and Environment, Southwest University, Chongqing 400715, China)

Abstract; It is of great importance to prevent the quality deterioration of cultivated-layer and reasonable
improvement of the cultivated-layer quality by analyzing the quality change characteristics, -critical
environmental impact factors and dividing the main obstacle types of the cultivated-layer for red soil
sloping land. Taking cultivated-layer with typical planting system of the sloping farmland in red soil
watershed as the research object, the quality change characteristics of the cultivated-layer were analyzed
by the method of cultivated-layer quality index ( CLQI), the obstacle types were defined and the key
environmental factors’ function characteristics that affecting the cultivated-layer quality were identified by
the methods of clustering and principal component analysis, respectively. Results showed that the soil
parameters characteristics of cultivated-layer of red soil sloping farmland varied significantly, and the
average thickness of cultivated-layer was (18.88 +3.17) cm, which was closely to the suitable thickness
for crop growth. The soil saturated hydraulic conductivity was (3.39 £2.6) mm/min, indicating that the
soil infiltration and water holding capacity of the cultivated-layer were slightly lower. The soil pH value
was 5. 06 £0. 64, which was faintly acidic. The soil with total nutrient content were poor and the quick-
acting nutrients were abundant. The cultivated-layer quality was generally at a reasonable level of red soil

watersheld , but existed degradation trend, with the reasonable degree ( Il ) of 72. 2% , and unreasonable
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degree (IV) of 22.2% , and moderately degree ( Il ) of 5.6% . The CLQI of different slope positions
was ordered as lower slope (0.482), upper slope (0.454) and middle slope (0.444). The cultivated-
layer types of red soil sloping farmland can be divided into six types of sticky knot type, nutrient infertility
type, moisture restriction type, soil acidification type, no obstacle type and cultivated-layer thinning
type. Clay content, soil organic matter, soil saturated hydraulic conductivity, pH value and cultivated-
layer thickness can be used as diagnostic indicators of obstacle types for cultivated-layer. The effective
soil thickness, amount of fertilizer applied per unit sloping farmland area, slope direction and the tillage
method were the key environmental factors which affected the cultivated-layer quality of the red soil
sloping farmland. Application of organic fertilizer, sub soiling and straw covering had obvious regulatory
effects on improving cultivated-layer quality. These results could provide useful parameter supports not
only for the effective restoration and regular routes selection, but also for constructing the reasonable
cultivated-layer of red soil sloping farmland.

Key words: red soil sloping farmland; cultivated-layer quality; obstacle type; influencing factor;
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Tab.2 Statistical characteristics of soil parameters for cultivated-layer of red soil sloping farmland
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Fig. 1  Grading standards of cultivated-layer quality
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Fig.2 Distribution frequency of cultivated-layer

characteristics at different slope positions
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types for red soil sloping farmland
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Fig.4  Principal component analysis of environmental factors

affecting cultivated-layer quality of red soil sloping farmland
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