34 B
2020 4F 1

-0 K PR R Vol.34 No.6

Journal of Soil and Water Conservation Dec..2020

Do
:ua

HMERAXWMITHELTX TIEFIFEE R E L IE

&Y, huesl, 2 AL, R OE, E g,
FHAL BT F L kW
CLIE A K 3 5 R BT Be L TR B 1008665 2.1 74 b AR MRAF 58 BIF .30 7 160 122000)

FEE O T ERIHEE O S5 A X 4 58 3 5 0 5 o, B 5 15 IAD S 6 3R 50, WK A e B A Sy S
AP G 1FE2 H K 43 F 28 33 B ) i 78 Ak ML R % Bk (no tillage, NT) IR #4 (subsoiling, SS).
JERF (rotary tillage, RT)3 MMACH 78 FoRA KB MWW + S K& A EMGEE N ShE, 2l Iit o+
ZEIE B IR K i M T AR IR R . 25 R ERW], EORAE M NT AL 3R - A T AR FEAE X AR E . RT M
SS AP FR A HZE WG K ;5 RT M SS ALHRAH L . NT A FEHE AN 0—30 cm WA .0—45 cm (& /K7 H1 0—15
em M ZEFERL T ABAE T AT IR 15— 45 em WIZFB R T, e T L B SU X FoR MW iE . BT &Kk E
M TSR T P 4 8 2553 BE 7 i 8 BB AL, H: P<0.001,R* M 0.77, MRAIZE R KW, M4 HE >1.4
g/em® H &K <C0.13 em® /em® B}, 4 3 27 3% BH J3 6 K T B 9 48 K 9 BIE (2 MPa) 5 76 % K &2 <<0.2
em® /em?® B, - 58 25 7 BH 7 6 2 7K B 0 SO 3 T A L U T R OR A B Y A 4 B S0
S ST T, St B T AR R SRR A TR I AT A R G S By b R RO AR Tk
B, 38 B S A X E W AR K s

KEW: HWFEMT) LA TE, RS OKE A Wik

FE %S :5152.9 XEkARIZAD : A XEHS:1009-2242(2020)06-0143-07
DOI:10.13870/j.cnki.stbexb.2020.06.021

Effects of Tillage Methods on Soil Penetration Resistance and Its
Mechanism in the Cinnamon Soil Area of Western Liaoning Province
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TAN Boyuan', ZHU Tengxiao', LI Song', YI Yanli’

(1.College of Land and Environment » Shenyang Agricultural University »
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Abstract: In order to illustrate the influence of changed tillage methods on the soil physical properties, field
experiment was set up to monitor the variations of soil bulk density, water content, and soil penetration
resistance after the change from rotary tillage (RT) to no-tillage (NT) and subsoiling (SS). Three
treatments (RT, NT, and SS) were used to monitor the soil water content, bulk density, and penetration
resistance in maize growing season, and quantitatively analyze the respond of soil penetration resistance to
soil water content and bulk density changes. The results showed that soil bulk density was stable at 1.3 g/
cm® in NT during a maize growing season, and increased gradually with time from 1.0 g/cm?® to 1.3 ¢cm®/cm?
at 0—15 cm depth in RT and SS. Compared with RT and SS, NT increased soil bulk density at 0—30 cm
depth, water content at 0—45 cm depth, and penetration resistance at 0—15 cm depth, whereas NT reduced
penetration resistance at 1545 cm depth during the time of drought. An exponential model with soil bulk
density and water content was developed to predict variation of penetration resistance (P <C0.001, R*=0.77).
Based on this model, if water content <C0.13 cm’/cm® and soil bulk density >>1.4 g/cm’, penetration
resistance was more than 2 MPa which is the threshold value of limiting root growth. If water content <0.2
cm®/cm® and soil bulk density >>1.2 g/cm?, the sensitivity of penetration resistance to the soil water content

was greater than to the soil bulk density, this indicated that the increase in penetration resistance caused by
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drought in this area is more important than compaction. No-tillage could help to maintain soil water content

in this area, reduced the soil compaction effect caused by the increased of bulk density, and avoid the impact

of soil compaction stress on crop growth.

Keywords: soil penetration resistance; soil bulk density; soil water content; no-tillage; subsoiling
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