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Effects of Soil and Water Conservation Measures on Soil Physical
and Chemical Properties in Slope Farmland in Black Soil Region

ZHANG Zhongxue'>  YIN Zhihao'> YU Peizhe'> QI Zhijuan'> WEI Yongxia'? LI Ao'?

(1. School of Water Conservancy and Ciwil Engineering, Northeast Agricultural University, Harbin 150030, China

2. Key Laboratory for Efficient Utilization of Agriculture Water Resources, Ministry of Agriculture and Rural Affairs,
Northeast Agricultural University, Harbin 150030, China)

Abstract; In order to explore the effects of different soil and water conservation tillage measures on soil
physical and chemical properties in sloping farmland, a field experiment was carried out. Setting
transverse tillage (TP), ridge field (RF), deep loosening ( SF), transverse tillage + ridge field (TP —
R), transverse tillage + deep loosening (TP —S) , and ridge field + deep loosening (RF —S) three soil
and water conservation tillage measures and three combined tillage measures, and conventional down-
slope tillage (CK) as a control. The soil porosity, soil mechanical composition, water stability, soil
aggregate stability, soil nutrients and other indicators were analyzed, and the TOPSIS model was used to
comprehensively evaluate different soil and water conservation farming measures, and the soil stability and
water storage and fertilizer conservation were selected. The effective soil and water conservation practices
in farming were investigated. The results showed that during the whole growth period of maize, deep
loosening tillage, ridge field and transverse tillage could all increase the soil volume moisture content.

The TP — S treatment had the highest volumetric moisture content, and the average volumetric moisture
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content of the 0 ~40 cm soil layer was increased by 29.47% compared with that of the CK treatment.
RF — S treatment had the largest average porosity, followed by TP — S treatment, and the average porosity
was increased by 10.68% and 9.25% in turn compared with that of CK treatment. TP — S treatment
could significantly improve soil stability, among which the mean mass diameter (MWD ) , geometric mean
diameter ( GMD ) and macroaggregate content ( R,,, ) were increased by 12.30% , 19.57% and
13.97% respectively compared with that of CK treatment. TP — S treatment could improve soil
mechanical composition, the content of coarse sand, powder, and clay particles in TP — S treatment was
15.40% , 26.89% and 1.90% higher than that of CK treatment, the content of fine sand was 31. 56%
lower than that of CK treatment; the content of IN (inorganic nitrogen), AP (available phosphorus) and
AK (available potassium) in TP — S treatment was the highest, compared with that of CK treatment, the
content of IN, AP and AK was increased by 42.81% ~55.32% , 39.69% ~40.68% and 20.41% -~
25.45% , respectively. According to the comprehensive evaluation results of the TOPSIS model, the TP —
S treatment had the highest degree of fit, more stable soil structure, and better water storage and fertilizer
conservation effects, which was a suitable soil and water conservation farming measure in this area.

Key words: black soil region; slope farmland; cultivation measures; soil structure; water storage and

fertilizer conservation; TOPSIS model
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Fig.3 Composition of soil aggregates under different

soil and water conservation tillage measures
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soil and water conservation tillage measures

PR IR A [ K R 5 A A e X 1 39
ﬁxﬁt@éﬂ’]ﬁfﬂﬁ

AN TRI K A O 1 B 1 S A 2wl A
Bl 8 iR . 0 ~40 em + 52 TP — S 4bH AP & it ik
I BEA LR RIR , 25 A AP % ik 5 e B KR B
INEGHEaH, 0 ~ 10 em 42 J2 TP — S 4bBE TP - R 4b

2.2.2



%13

A GE e S DU K b AR A R 0T b SR A AR A 5 289

B RF —S ZbFEAH L CK AbBE AP 4 5 34 i1 40. 68% |
19.19% 31.75% ,TP — S b ¥ AP % 4 i 2 &5 T 4
AAbFE (P <0.05) ;10 ~20 em + 5 TP — S Zh¥E TP — R
AbEE RF — S 4 #EAH Lk CK 4b R AP & & 3%
40.03% 25.58% 40.03% , TP — S kb # AP % & i
e T H A (P <0.05) ;20 ~40 cm 2 TP —S
AbBE TP — R Ab ¥ RF — S Zb#EAH HL CK 4b 3 AP 7%
RN 39.69% . 18.85% .36.56% , TP — S kb 5
RF — S 4b3 AP & & 35 T HALAL FE (P <0.05)
TP—S A FRFE 10 ~20 em - 2 A MBS HH 0 ~
10 em #8114, 32% 520 ~ 40 cm -+ J2 43 50 & B 4%
10 ~20 em 4 )Z /> 10. 12% .
[CJCK E3RF EERF-S HEESF

45 Bl TP-S ETP-R I:ql’l‘P
b

0~10 10~20 20~40
LRI em

P8 AN [l K e PR A 1 it T A Ak i i
Fig. 8 Effective phosphorus content in soil under different

soil and water conservation tillage measures
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Tab.4 Fit of different soil and water conservation

tillage techniques
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