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Abstract; As the most easily eroded land-use type, severe soil degradation of the plow layer (as a shallow soil layer)

deterioration of soil properties, and gravel process, could restrict the sustainable utilization of slope farmland, which also
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directly threatens local food security and ecological security. Plow-layer soil quality is highly sensitive to both natural factors
and artificial farming tillage. Taking the plow-layer soil quality of three slope farmlands in the southern purple hilly area
( Hechuan-Chongqing, Xingguo-jiangxi, and Chuxiong-Yunnan) as examples, this study mainly analyzed the differences in
soil physical properties, soil reservoir characteristics, and soil nutrient characteristics of slope farmlands, and their vertical
distribution characteristics, from the perspective of soil properties, so did the forming causes at the same time. The results
indicated the following. (1) The soil organic matter of the plow-layer in the three locations in decreasing order was las
follows: Chuxiong-Yunnan (28.80 g/kg) > Xingguo-jiangxi (9.03 g/kg) > Hechuan-Chongging (8.80 g/kg). With the
exception of total soil potassium content, other contents such as total soil nutrients and available soil nutrients, ‘could be
arranged in the following order: Chuxiong-Yunnan > Hechuan-Chongqing > Xingguo-jiangxi. The vertical characteristics of
available soil nutrients in the plow-layer of slope farmland showed the same distribution, being mainly concentrated in the
0—20-cm soil layer. However, there were no significant differences between the 20—40-cm.soil layer and the 40—60-cm
soil layer. (2) The soil physical properties of the plow-layer of slope farmlands among the jthree purple hilly locations
showed significant differences. The soil physical quality of the plow-layer in Hechuan-Chongging was the worst, with the
characteristic of soil sand content > 60% , maximum soil bulk density of 1.43 g/cm’, minimum soil total porosity of
45.97% , and capillary porosity of 34.36%. From the viewpoint of the plow-layer vertical characteristics of slope farmland,
the soil physical properties of the tillage layer (0—20 c¢cm) were better than those of the-subsoil (20—40 cm) and bottom
layer (40—60 cm). (3) The initial soil infiltration rate of the plow-layer in the Xingguo-jiangxi slope farmland was the
largest (0.32 mm/min) , and the initial soil infiltration rate in Hechuan-Chongging plow-layer was the lowest (0.19 mm/
min). The soil infiltration rate and the average soil infiltration rate both showed the same order of Chuxiong-Yunnan >
Xingguo-jiangxi > Hechuan-Chongging. The soil maximum effective_capacity of the plow-layer in Chuxiong-Yunnan slope
farmland was the best (873.311 t/hm®) , which indicated that such plow-layers of slope farmland have better resistance to
seasonal drought. Plow-layer vertical characteristics, such as the total storage capacity, dead storage capacity, active storage
capacity, flood detention storage capacity, and maximum effective capacity, all showed the same order; tillage layer (0—
20 ¢cm) > subsoil layer (20—40 ¢cm) > bottom layer ' (40—60 cm). (4) The soil shear strength and the soil penetration
resistance of the plow-layer among the three slope farmland locations showed the same regular changes. The soil shear
strengths of the plow-layer were Hechuan-Ghongqing ( 15.39 kg/cm®) > Chuxiong-Yunnan ( 14.74 kg/cm®) > Xingguo-
jiangxi (10.66 kg/cm”) , whereas the soil penetration resistances of the plow-layer were Hechuan-Chongqing (424.83 kPa)
> Chuxiong-Yunnan (252.50"kPa )| > Xingguo-jiangxi ( 188.87 kPa), which indicated that the plow-layer soil of slope
farmland in the Hechuan-Chongqing purple hilly area has better resistance to shear stress and greater resistance to farming
tillage. These results could provide a theoretical basis and supporting data not only for soil quality diagnosis but also for

rational plow-layer evaluation for slope farmlands in different purple hilly areas.
Key, Words: plow layer; slope farmland; soil quality; tillage performances; vertical distribution; purple soil
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Table 1 Situation of sampling sites for slope farmland
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Fig.1 The soil profile configuration diagram of slop farmland plow- layer
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Table 2 The characteristic parameter of PT type penetrometer
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Fig.2. Soil organic matter characteristics of slope farmland plow- layer in three different locations
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Table 3 Soil nutrient characteristics of slope farmland plow— layer in three different locations

25 e EX TR A AR A

FERh S +ERE Total Total Total Alkaline Available Available
Plot code Soil depth/cm pH nitrogen/ phosphorus/ potassium/ nitrogen/ phosphorus/ potassium/

(g'kg) (g/kg) (g/ke) (mg/kg) (mg/kg) (mg/kg)

CQ-1 0—20 53 0.93Dc 0.64De 17.17Ac 84.63Ce 36.55De 129.00Ef
20—40 5.7 0.67Ch 0.38Cc 17.04Ab 66.01Bd 8.18Cc 65.00Bb

40—60 5.6 0.50Ba 0.14Aa 16.26Aa 50.78Bb 3.08Aa 63.00Ca

CQ-2 0—20 5.1 0.80Cd 0.56Cd 19.69Dd 94.79Df 37.70Ef 87.00Ce
20—40 6.0 1.36Df 0.34Bc 20.36Ce 52.47Cc 7.98Bb 72.00Cc
40—60 6.2 0.75Ce 0.30Bb 20.35De 37.24Aa 8.37Dd 73.00Dd

JX-1 0—20 5.9 0.61Ac 0.38Ac 30.34Ed 50.78Ac 20:49Be 50.00Ac¢
20—40 5.7 0.46Bb 0.49Dd 27.98Ec 42.32Ab 11.45Ec 46.00Ab

40—60 5.7 0.40Aa 0.56Ff 18.71Ba 37.24Aa 20.20Fd 34.00Aa

JX-2 0—20 5.2 0.75Bb 0.52Be 37.52Ff 67.70Bd 29.43Cf 70.00Bd
20—40 5.2 0.50Aa 0.28Aa 34.42Fe 42.32Ab 5.87Ab 90.00Ee

40—60 5.2 0.39Bd 0.35Ch 26.20Fh 50.78Be¢ 5.58Ca 94.00Ef

YN-1 0—20 6.5 0.96Ea 0.91Fe 19.28Bb 221.73Fe 40.78Fe 107.00De
20—40 6.7 1.56Ed 0.98Ff 18.68Ba 236.96Ef 44.15Ff 72.00Ch

40—60 7.3 1.39Ec 0.45Da 19.93Cd 91.40Db 12.89Ec 49.00Ba

YN-2 0—20 73 2.08Ff 0.82Ed 19.45Ce 130.33Ed 13.85Ad 135.00Ff
20—40 7.7 1.62Fe 0.74Ec 21.02Df 115.10Dc 8.75Db 95.00Ed

40—60 7.9 1.04Db 0.52El 20.71Ee 60.93Ca 3.37Ba 73.00Dc

AR FAE R [ — T ELZ U [l 22 57 8.3 (P<0.05) , ARG P 3R 7] — M i A R IR BRI 22 57 3% (P<0.05)
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M 45 - FEN Ay i 65 AN [F R/ IN) e el 2 AL B KB R B Rk |
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F1.43 g/em’®) VLV EEHF IR Z CEYE R 1.40 ¢/em®) | I = B 2B HES B /N P 33ME R 1.30g/em’ ) 5
AN s o5 A 39 25 o 2 VR DR AR T e R AR B s ity [, 222 B 2 bWk E O X SRR E s, + 35
R BEYHE L )2 T B E SR 0—20 em<20—40 em<40—60 cm , B B 32 UG | HIEA T
[EPNRI I =k

T LB E S SR E MR E Y EYR R A K IR @ ) EE N R, N A Hb 5 R e 1 1L
s Sk B B RALBR RN R = B AE I (54.12% ) STT P24 (47.22% ) >TRA)N (45.97%) , X Ui = 1
FEMERC T PRI T VG 24 B B4 - 00 B 454 H 3B AL b 3 5 BB AR e — B, 3 B
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T AERE(38.15%) JLPE24E (36.31%) \EPRA) (34.36% ) o Sk |3 b S b b+ 3 SALBR B
FLBR L ) B - e E R B A AR R B A — 3ot SR BHE)Z (0—20 em) >0 +)2 (20—40 cm) >JE L2
(40—60 cm) , K FZFEF LT 0—20 em B3, h FEF A NBHESsh, i85 L LB & E B AR
ks BRI R T BT 2 LB RRPE | 2R BGE Y I R RV E A it , A B S5

R4 TR AIRHMHE T Y IRRE

Table 4 The soil physical characteristics of slope farmland plow— layer in three different locations

HUZH B % HRTE L
comn A T T o = 1t 7 N
Fedigs TR/ em Mechanical composition Wat Soil bulk LB/ % Canillar LB %
Plot code Soil depth kL Sand Bk Silt Hiki Clay aer density/ Total porosity ap! 4auy Non-capillary
content /% 5 porosity .

1—0.05mm  0.05—0.00lmm  <0.001mm (g/em”) porosity
CQ-1 0—20 23.40+0.40Bc  56.71x0.50Ea  19.89+0.20Fe 20.63+£0.20Cd  1.25+0.25Da  52.72+0.33Ce  33.99+0.23Bb 18.73£0.13De
20—40 19.13£0.03Aa  68.71£0.56Ee  13.09£0.10Db  19.21+0.21Cb  1.52+0.26Dc  42.57+0.57Cc  35.09+0.20Cd 7.47+0.07Ch
40—60 27.40+0.50Bd  57.71+0.30Eb  14.89+0.60Bc  29.97+0.20Ff  1.38+0.18Bb  47.92+0.21Ed /43.26£0.26f 4.66+0.06Aa
CQ-2 0—20 22.00£0.50Abc 59.51+£0.40Fd  18.49+0.50Ed 21.39+£0.39Ee  1.1840.07Ca  55.39+0.19Df 38.99+0.22De 16.40+0.40Cd

20—40 21.80+1.13Bc  71.31+0.31Ff  6.89+0.10Aa 19.92+0.22Dc¢  1.55+0.05Fc ~ 41.35+0.35Bb = 34.00+0.25Bc 7.35+0.05Bb
40—60 20.60+0.30Aab 58.51+0.30Fc  20.89+0.60Ff  18.73+0.20Ca  1.70+0.06Fd  35:84+0.24Aa < 20.85+0.25a 14.99+0.15Ec
JX-1 0—20 41.20£0.70Dc  36.20+0.20Aa  12.60+0.40Cc  15.28+0.04Ab  1.22+0.05Dc | 45.17+0.38Ac | 37.19+0.39Ce 7.98+0.14Ac
20—40 41.40£1.00Ed  44.80+0.05Bd  13.80+0.20Ed 11.15+0.20Aa  1.26+0.02Bb.  52.58+0.33Ed  35.66+0.40Dd 16.92+0.04Ee
40—60 44.40£0.60Db  45.00+0.15Ce  10.60+0.20Db  16.14+0.24Ad  1.45+0.06Aa  54:11+0.38Fe  33.97x0.23b 20.14+0.20Ff
JX-2 0—20 44.60+0.40Ef  43.00+0.80Cc  12.40+0.20Bc  15.55+0.80Bc ~ 1.27+0.08Db  51.90+0.20Bf  42.56+0.18Ef 9.34£0.11Bc
20—40 37.80+0.60Da  47.80+0.20Cf  14.40+0.20Fe  16.11+0.20Bd ~ 1.63+0.08Ee  38.39+0.28Aa 33.24+0.10Aa 5.15+0.15Aa

40—60 54.00+0.40Ee  44.00£0.26Ab  8.00£0.30Ea 19.25+0.20De._ 1.56+0.05Dd  41.14+0.10Cb 35.24+0.25¢ 5.90+0.10Bb
YN-1 0—20 39.60+0.35Cc  47.00£0.45Dd  13.40+0.30Dd  22.13+0.21Fd  1.03£0.09Aa  64.97+0.77Fe  43.40+0.25Fe 21.57+0.20Ff
20—40 36.80+0.55Ch  54.00£0.55Df  9.20+0.05Cb  28.49+0.74Fe  1.19+0.20Ac  70.06+0.80Ff  49.83+0.21Ff 20.23+0.20Fd
40—60 35.80+0.40Ca  48.80+0.80De 15.40+0.20Ce 16.52+0.32Ba  1.49+0.20Ce  43.65:0.40Db  35.53+0.13¢c 8.12+0.12Ca
YN-2 0—20 49.40£0.55Ff  40.80+0.60Ba  9.80+0.11Ac " 17.32+0.32Cb  1.10+£0.05Bb  58.36+0.36Ed  33.45+0.20Ab 24.91+0.50Ee
20—40 47.20£0.50Fe  44.65+0.40Ac  8.15£0.15Ba 22.08+0.22Ed  1.38+0.08Cd ~ 48.09+0.30Dc  36.90+0.15Ed 11.20+0.20Dc
40—60 44.80+£0.60Fd  41.80+0.70Bb  13.40+0.20Ad 19.38+0.10Ec ~ 1.60+0.10Ef  39.58+0.30Ba  29.79+0.49a 9.79+0.20Db

ARG FEFm [ — 2 B2 WA R 225 3 (P<0.05) , AN 5B ] — b i A Rl 38 ELJR Y22 5 1835 (P<0.05)

2.3 BEHEHHEZE AR S UK EERRE 2 S T
2.3.1 B2 HIEABZESAEERE

BB B PR R 53 1A AR RN - AR R B B VIAR G | B 56 AR R B2 4 s R e SR
PRRREE RS S HE R 2 A B R IE A 22 57, Bl A B I I RESE | 38 A8 3R/ R A T
AN R E (L, 26 T EAR T 3 S K R P pE 2 LI A B TERER 2257 . RIRIbS S B2 + 5
FENBHIIC0—S min) + 3 A B HR B K, T Ve 2% FEHZ 01 IR A B R K (0.32 mm/min) |, AR
BN 166 s fF Bt AB R RESE , th T 50K & R, #F2 £ A B R B A 5% H7E ABTFIR 50
min J&F, S HOK 3 BAGKRR AR, L A B BRI A LR R . 7] FEdh, bk b2 LR e A8
R OB AN BRI EE NS RIRREE, KA B R R TR, (B S BRI 0 22 S0k MR R BN
RAZEMES TR A STIVE L, AW o5 3 Bk 2 8B R E A2 30 P VR B A0 28 T AR 4 — 3
BBt + 2R H A BN X B2 T2 EYR R X BHESL 8, S B FLBR S5 A8 K B KR )
FHEKRE 1380 BE 2 2R BERE N, + 3R FLBR B I /D | 3 B S A K,

1 5 BCE T, R R S B B2 I A B e TR R AR BN 0—20 em BHEZZE W E
KT 20—40 cm 0 )21 40—60 em Ji§ 1 )2, RIFEFRHIHIK 0 AT 7E 0—20 em HHEZ RS A B XELIE i 3=
UL, A YRR B WG AB A 277, BR 0—20 em LZB B KM HE KN AR, 4+
IKATHE 0—20 em )2 0] FEEA —E R A ™ A, AR e 98 235 v e B 45 1 FH A 4 4 I 48
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BRI,

K5 TREMAEHBHE T IBN SR MEWEERFT

Table 5 Soil infiltration characteristics of slope farmland plow- layer in three different locations

TIHEABFHE o R 58 B AR
Soil infiltration characteristics/ ( mm/min) Rainfall intensity characteristics/ ( mm/min)
. TERE 30 mi 4R 34E—@fk  S4E—@Bf 10 4E—BR
PSS T WRARE . FEABE o 2R SRR S E R T
b s T pamg CUNER O Ge e KM KRERTRE KRE R
depth/cm e Infiltration o g 30 min 2-yr max 3-yr max 5-yr max 10-yr max
infiltration . infiltration e . . . . X
capacity infiltration rainfall rainfall rainfall rainfall
rate rate . . . . . . . .
rate intensity intensity intensity intensity
CQ-1 0—20 0.11Ac 0.03Ab 0.02Ab 0.02Ab 0.49 0.55 0.63 0.74
20—40 0.02Bb 0.01ABa 0.01Aab 0.01ABab
40—60 0.00Aa 0.00Aa 0.00Aa 0.00a
CQ-2 0—20 1.03Ed 0.24Ec 0.12Ec 0.24Ec 0.49 0.55 0.63 0.74
20—40 0.02Bb 0.01ABa 0.01Aab 0.01ABab
40—60 0.00Aa 0.00Aa 0.00Aa 0.00Aa
JX-1 0—20 0.92Cd 0.05Cc 0.03ABb 0.03ABb 0.52 0.61 0.71 0.85
20—40 0.03Bb 0.02Bb 0.04Bc 0.02Bb
40—60 0.05Cc 0.03Bb 0.01Ba 0.03Bb
JX-2 0—20 0.96De 0.14Dd 0.10Db 0.08Cc 0.52 0.61 0.71 0.85
20—40 0.00Aa 0.00Aa 0.00Aa 0.00Aa
40—60 0.00Aa 0.00Aa 0.01Ba 0:00Aa
YN-1 0—20 0.83Bf 0.08Bc 0.08Cc 0.18D¢ 0.37 0.43 0.48 0.56
20—40 0.20Cd 0.18Df 0.17Cd 0.18Dc
40—60 0.03Bb 0.02Bb 0.02Bh 0.03Bb
YN-2 0—20 0.11Ac 0.03Ab 0.04Bb 0.04Bb 0.37 0.43 0.48 0.56
20—40 0.32De 0.15Ce 0.18Cd 0.20Dd
40—60 0.00Aa 0.00aA 0.00Aa 0.00Aa

AR E FhE R [ — 2 B R R R 5125 57 W & (P<0.05) , ARG FBER/R [ — M s AN R 2 B R IR 22 57 i 35 (P<0.05)

2.3.2  BHEHUEEZ K RRAE 2 A b

39K 2 A i e P R S P R AT K O D, A A B AR IRVE A ; TR LA B AR
VEMIBOK B RE ™ L 3% 6 n 0 A TR) s 3 - S K PEARRAE RAH B 3K BE 22 R B KR
FEZ I FNEI R = B HE I (1052.52 v/hm? ) >TLPE2%[E (974.15 v/hm®) >TEPRA )1 (867.30 t/hm?) |, i HH A [F]
Hi A58 (0 S T RE A K MR AR 25 5 s B HUKSEE AR AR 5 + 850K SRSk
30, Bh B 3B E(179.20 vhm?®) Fc K, TEPE 24 (150.82 v/hm?) Iz, BPEA ) (101.26 v/hm?) e/,
HH PR A LR 2 K R TEROK 434 v , Rz X S Bk bV E 9 A 7K 43 T FH 3/ | HHEK MR ORI A
[7i) 28 € 3 b 2 ) P 5 R/ MR IR R B R G )11(293.02 t/hm? ) > = g 28 HE (291.89 t/hm? ) > VLY 2%
(182.28 t/hm?) , Ui B 5 R A& N1 R )2 18 HLAG i 1 1 IV /K R g 5 - 390 Tk P22 25 DA VTP 2% [ (458.776 v/
hm? ) 45K, 2 PJOBRZ 130 2.54 £, 1108 BH VPG 24 48 €0 - 3Bl 398 Y 3855 K B R 1 B Rk B
PR L RERS T 2 M B AEAE B R A AU AR, B - S8 1Y E K R TR A [F) b e 58 68 1
R KA R L) = R A8 e (873.311 v/hm®) I K, B 2= B 28 Ml #k 3t + 3 FUE I AO B K RE T, BB 4%
D AR VY e DX R A7 R ) R T 2 R ARAE Y B AR R AR R K 2 S

AN ) s SR bR 2 - K T2 P 2 i 2 T R R B A R AR AL R, BB o b 2 1 8 R 2% SRR
P MFES IR KA RERL RN 0—20 em HHEZE KT 20—40 em .0 )21 40—60 em JiE +
2, X — G = A e R I R i LIRS 3 - S | R LR ES M | A P M - R R
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R ERG RN , 1 e A Bt/ N Wb A LR R | S AR 2 A, 0 3L B R ol P,
TR KA AW AUBOR , B A =K BE Tl e

R 6 AEM BB MR LK ERE
Table 6 Soil reservoir characteristics of slope farmland plow- layer in three different locations
F KM Soil water characteristics/ % K FEHFAE Soil reservoir characteristics/ (t/hmz)

i LA

woms P enenm mispki mEGKR  RE s OOEE gy ROVURE
Plot code Soil Saturated Field Wilting Total storage Dead storage Active detention Mamrfum
depth/cm water content  capacity point capacity capacity Storagfe storage effectl.ve
capacity capacity capacity
CQ-1 0—20 38.34Ce 27.13Cd 6.83Ce 960.83Be 171.21Be 254.31Db 281.00Ce 789.63Bd
20—40 24.04Ab 23.06Dc 1.00Bb 731.88Bb 30.38Bb 335.75Ee 30:00Aa 701.50Aa
40—60 33.30Cd 31.35Fe 5.07Cd 919.20Dd 139.95Dd 362.63Ff 54.00Ac 779.25Cc
CQ-2 0—20 42.79Df 32.98Ef 8.21Df 1011.80Cf 194.00Df 292.90Ec 232.00Ad 817.80Cf
20—40 23.13Aa 21.88Ch 0.52Aa 719.07Aa 16.03Aa 332.02Dd 39:00Bb 703.04Bb
40—60 25.32Bc¢ 12.26Aa 1.65Bc¢ 861.03Cc 55.97Bc¢ 180.49Ba 444.09Ff 805.06De
JX-1 0—20 31.13Aa 13.63Aa 4.23Aa 806.01Ab 109.44Aa 121.75Aa 453.07Dd 696.57Ab
20—40 32.13Bb 15.06Ac 4.62Cb 964.97Dc 138.82Dc 156.70Ac 512.76Fe 826.15Dc¢
40—60 35.02Ee 21.29Ce 5.70Ee 787.27Ba 128.11Ch 175.30Ad 308.55Ca 659.15Aa
JX-2 0—20 36.46Bf 15.03Bb 6.20Bf 1081.63De 184.02Cf 130.91Bb 635.79Ff 897.61De
20—40 34.17Cd 19.73Bd 5.39Ed 1027.26Ed 162.09Ed 215.59Be 433.99Ec 865.17Ed
40—60 33.70Dc 22.01Df 5.22Dc¢ 1177.76Ff 182.41Ee 293.43Ef 408.49Db 995.35Ff
YN-1 0—20 55.27Ff 42.21Ff 11.40Ff 1136.64Fe 234.50Fe 316.79Fe 268.57Bc¢ 902.14Ec
20—40 53.40De 41.75Fe 10.97Fe 1274.62Ff 261.91Ff 367.29Ff 278.13Dd 1012.71Ff
40—60 37.86Fc 23.80Eb 6.67Fc 1130.72Ec¢ 199.33Fc¢ 255.66Ch 420.08Ee 931.39Ee
YN-2 0—20 51.44Ed 30.31Dd 10.50Ed 1135.17Ed 231.82Ed 218.56Ca 466.22Ef 903.34Fd
20—40 32.86BCh 26.82Ec¢ 4.90Db 904.06Ch 134.90Cb 301.50Cd 166.17Cb 769.16Ch
40—60 22.92Aa 18.61Ba 0.40Aa 733.88Aa 12.76Aa 291.53Dc¢ 138.07Ba 721.13Ba

ANFEIKRE 3R [ — 3 B2 RO R 5 25 Rl 2 P<0.05) , AJRl/NG P85 [\ —H A [\l 5 )2 R 2% 5 B2 (P<0.05)

2.4 BoBHbHEZE LEERE ) 2B PERE I 22 R A BT

HEZ 1)) 2 Be P A A A 7= 25 5036 Bl Tz N an ek R DAk sk R A AR
WM R AR A I AR R R R A TR R TR S bR, 3R B R
RRAE AT 22 AR bR, HEE R TSN IR T R ATV 5 R, i 4 ml 0, AN )
b A [0 B R BE SR M2 - U B o BE A AR W 2k 25 5 A [R] b 55 60 - 3Bk b - S b B s B A Tk
P IE(15.39 ke/em? ) > B EEME(14.74 kg/em?) ST TG 24 (10.66 kg/cm?®) 5 A [F) Ml 5 28 60 + BB b+
HEHT BY S HeRAE (23.950 kg/em®) HHBIAE YN-2 RAE S 50—60 cm £ )2, 1Mie/IME (3.94 kg/em®) HBLTE YN-
1 SRFERL 0—=10 em 12 J2 ; X ULHA VI Y 24 [E 3 b - AR TFE 32 2SI VE AT S A A= B U0 A8 T2 TR IR | i 8 B
A NS AR SEH T FR 85 VAR T I RE T84T, 45 s S F b B 2 AN ) 2 B TR B = 38T 59 58 i A8 b LA AR
— B, TR AN R R 2 1 b 5 5 i Bl T ELURBE SE B SE i OK R N F, CQ- 1 F1 CQ-2 T
BY 5 B fe KA1 HH BRFE 30—40 em F1 40—50 em )2 ; VP04 R 3Bk b ik)2 1 39840 5Y i 38 Il 4 J2 R B 3
B IX-2 SRAE L 30—40 ,40—50 ,50—60 em 2 H0 5T 5 B A ORRE — B0 = B A ME 5 4 T Wb b gy
55 R R I T R A H H YN- 1 RAE SR AE (19.083 kg/em®) 7E 40—50 em 12,

T AR I e R Y I S — | 7 BN AL = 0 TAEERE , A4 A M Rl | B
fie A G PERE AT T 43R IR R I S 80 AR A R A A T I I R TR b T R e SR
M IEETABH SRR OLER 7, B R AT SR )23 ] — e VR B AN [ b 5 38 5 A BH (A AE I el 2
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HiBY9R E Shear strength/(kg/cm?)
0 5 10 15 20 250 2 4 6 8 10 12 14 16 0 5 10 15 20 25
0—10 ——— ————— i —
10—20 1 — —
e 20—30 ] ] ——
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Fig.3 Soil shear resistance of slope farmland plow- layer in three different locations

5t XY 0—10em HHERZ , IF DA T4 50 AR ) B e K (73 424.83kPa) , = m A HE R 2 (71
252.50 kPa) , YLPG 24[E fz/N(188.87 kPa) ; Bk 10—20 .20—30 cm (1) 135 51 A BH I A/ NS4k 1 Ry 8 A )1
SVL PGS [E > 7 B 28 i T3 b 30—40 40—50 .50—60 cm f4 138 55 ABH e it -h R A fe kK, =~ 2k
MER 2 TG 24 /N 5 3% W 2= B 2 M B2 (0—20 om) IR U VE 1 A2 rb B 52 BB 5 1M A
g KAEWURG | AR FRAEY = 4t i, 6T R — i S R (Rl 2 B B B oo b 2 5, R Bt AR (B 22
SRR B FREE TR BRI 5T ABH (AR R, 33X 3 RO A BT B B R
iy, AL AU 0198 )2 1458 LY BB T SO 5L

®7 AREMRAEHHEHETERNENFEE
Table 7 Soil Penetration resistance of slope farmland plow- layer in three different locations
+ R/ em AR Penetration resistance/kPa
Soil depth CQ-1 CQ-2 JX-1 JX-2 YN-1 YN-2

0—10 429.25+0.75Ea 414.10+0.60Da 282.20+0.20Ca 94.94+0.25Fd 212.10+0.60Ab 292.90+0.90Ba
10—20 797.90+0.30Fb 757.50+0.20Eb 272.70+0.40Ca 292.90+0.30Ba 166.65+0.20Aa 444.40+0.50Db
20—30 646.40+0.25Dc 898.90+0.40Ec 717.10+0.50Bb 272.70+1.00Ff 363.60+0.30Ac 606.00+0.42Cc
30—40 1055.45+0.45Ed 1100.90+0.45Fe 792.85+0.17Dc¢ 909.00+0.20Ab 505.00+0.50Bd 727.20+0.20Cd
40—50 873.65+0.20Ee 1080.70+0.25Fd 989.80+0.40Aab 909.00+1.30Be 787.80+0.82Cf 797.90+0.90De
50—60 1262.50+1.00Df 1252.40+0.40Df 812.04+1.45Bc 656.50+0.70Ac 767.60+0.60Be 919.10+0.59Cf

AR TR [ — T ELAE AN [ 33 22 57 .35 (P<0.05) , AN[R)/ING PR RR [R] — M i A [R) I ELIAR B 22 57 3% (P<0.05)

3 e
3.1 REEE TR SR 3 S

S0+ B AR B A A 7 ) B A R B AR v v PR 22 | R A ™ R
SR RN £ R IE R RS AR R T SRR 25,20 em JRER A+ FEIKEUHR 60 om JEHHEE K E
9173, A K 100 em & H3EEKER 175, LA YOS WURSHE 1 e N R RPN + 2RISR A Hal
R IEAE R R AF AL A SR K AR RS T IR IR R - e b 2 | )R AR T
RN 2 A 7K A 3 2 7™ I I B - SRR K 3R 8 A T AN RT3 R Y 3 B b b AR Dl AR AR S
XTI B 2 R BE Y 5 )
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x8 TEEMMEETIFMBHEEENHN

Table 8 Effect of soil erosion on plow- layer of slope farmland in purple hilly area

' N = i
Wk AR PEe LiGie
MHEE R mes L PR G
g o . RIERE JERE Cultivated LR AR
. WeRE/(°) Utilization Effective Average ) i ) )
Erosion . . . Average loss  Annual soil layer thickness  Anti-erosion
Slope coefficient thickness erosion . . o
level . . thickness/ thickness/ thinning Years/a
of sloping of soil 1 modulus /
land y (1 km™ a”! (mm/a) mm value/
an ayer/cm tkm™~a') (mm/a)
1 JEfZH0 No erosion 3 1 100—75 <500 <0.8 0.96 <-0.59 %
11 % & {21 Slight erosion 3—5 >0.9 75—50 500—2500 0.8—2 0.96 -0.59—0.94 >425
I =N

ki . 5—8 0.9—0.8 50—25 2500—5000 2—4 0.96 0.94—2.74 145—425
Moderate erosion
WEESER G 1

TR L&], 8—15 0.8—0.5 25—10 5000—8000 4—6 0.96 2.74—5.94 67—145
Strength erosion
V*}igﬁafgfifﬂ- . 15—25 0.5—0.3 10—5 8000—15000 6—12 0.96 5.94—10.14 40—67
Extreme intensity erosion

B

VIRIR Bk >25 <0.3 <5 >15000 >12 0.96 >10.14 <40

Severe erosion
SR IR EE AR A R B A T 1.25 g/ em’® VL RS BE AT = P 38030 0% 52 B — A U SR BE S B 4= AR R = B2 00 i V5L /41 B 2
JELEE AL (E, BFZ WG (E = 40 em

WF5E S, 3R s TR AT R A ROK 73 B T HHEE SR B, SR T L3RR Ty 2548, 2ol
FEVEI R, T ™ S AR T S > 3t e 9 i R Pl T = DR N R ok AR 4= ok o 35k
i - 392 5 R (R AR AR FH PRI SE . Nyssen ™ SEHIF5T & BBkt 42 S 7E BEFE VR BE N 8.7 em B, B i 323 K
TERAEAE YL I A0 , B A R WA R RRE 1—4 Ik, 1S B it I Y 68 keg/m 3N
#1272 kg/m, Kosmas %% 7E 12° 9 #F A 55 & UBHVE DL 3 2 5 35 - ML & 52 40 A A3, 3 34 R 20% |
BB R 34% , H/NEEPRIRY Cs R EIIAFIBHER BT RIPEANY T 1] v b X 2 60+ 3 i + 1=
Pl AR | e S G B A b, - 345 e 3 R AR 52068 hm 2 a™! | RS S H M - 3BR AR A 2 A% BES S b Y
F BRI AR BRI, X A3 R ARk BT R 8 T74% 5 1 2% K 3 32 TR it B A KR, X A 35 RR ik BT
Bk R 55% , BRFFASED) ST I Aok 96 (2 s i kot A 7 ) s8R o R, HIEA A 0—30 em +)2
4 1.38 g/em’ 7 30—50 em £ )24 1.55¢/cm’ ; B FLBEEFLELLBREE S35 LT 2+ 58w 4.3% M 3.7% ; 1 )2
BRI Tem, AW T 20329%—5.29% , S AR A5 200 xof v [ g O (2 0l HER (L HR brik R P9 £ M, R i+
BB 3T EHEIE T PIRAE OK I ) R T e R R, 5 OE R R (GRIB ) AR LR, 1T
AR R BLEAR 2—3 AN, B R AE LA A 1R T AR AR X AR AL BE 4 X A R ot + R
Mg s s R R, BIEA T HE 0 em A9 1.22 o/en’ B INEZ 1 70 cm Y 1.43 g/cm’ ; KE =& ffi {2 1th
T 35 188 o St 5ol R 5 A I 2 ot M 8 8 8 S 0 gl s s, 0 o S A o AR kA 4L
¥ R I RIE TR 1.66—20em & , IRFARTHHEZ5E] 20 om, HFZ2 G WUR R 14.37%—46.87% , i8S R #
1% 14.42%—46.98% , S FEAIG 33.48%—85.71% , AR FEAIK 8.09%—36.27% , [F) B A9 7= 8 KRt 0™
AR SO 25 b S A2 M 2 S AR I Bl TR RGN e B2 A R EROR FLRE R
R, B BIEAE KAE 1 2245 5, R BB - e P A 22,

3.2 W ZE H IR S BOE Tk (E

T ETERE ST — R 5 - e BRI BRI ) M TR A 25 5 B i, Gn - S A 1 B A I T SR AK R A
GEAYE FLBRAS BORBLAE . TR 155 A e B - 8 2 X 71 2 2540 77 2445 R ) ) B L Al e - M i | - e
R RPIR S e A K AR | R A A LB R BV ML e A A7 DR S M8 22 WL ) 24 5 K SE AR BF
FRNE, AU R B R iR ki 42 EE 2 0.05—0.002 mm (K7 F1<0.002 mm (AL 3 F 5
4% T 0.25—0.05 mm ( 41#5) .0.25—0.5 mm( HHP) .0.5—20 mm CHLAD ) WA &5 400 s MBUR /4T & , TR
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6492 A E = 37 &

S R EA B R B R RRIE , >0.01 mm PPEEPERDRL & 5 Y 52.00%—69.97% , L HJE 0.1—0.05 mm 5
K, 00 31.40%—41.99% " VTGS 40+ BBkt + 2R R 1 em B, H3EBE R AR 2.2 mm/min™; =
TR IEE LIRS BN T 2.4—9.6 g/kg Z 0], 3 B9 fb & H HIEA T 1.36—1.54 o/
em’ ; TIERIZHMAL , RZEEEE R 0——17 em; H3ERAL ™, pH 7F 8.0—8.9 Z A" | ASCLEA ikl
NWFFEEEA 0 BBk 2 - R M e hr i BOEYE R (3R 9) , IR SIS PP AN [) AS [) bt o538 B0 b 174
BEHERFAE

£ FEMSAEHHE TR BUERHIE

Table 9 Numerical characteristics of slope farmland plow- layer in three different locations

N FIRA) AN PRI R M
BHE PP 28 ELNEREHE ) J— JR—— PR
. . . S R P fE S SFHI{E S R SFH{E
Tillage evaluation Appropriate
[26] Measured Average Measured Average Measured Measured
parameter threshold
range value range value range range

Mt EEE/ ¢
ARCEJR R e 25—100 35—40 37.5 40—50 45 40—60 50
Effective thickness of soil layer
BT Tt i .

N s [sfes [sfers

Soil texture + fibiE A s it Bt

75 23 T 3
LA/ (g ) 115145  1.18—1.70 1.43 1224163 1.40 1.03—1.60 1.30
Soil bulk density
STLIRE /%
AAL E/% 46—56 35.84—55.39 45.97 38.39—54.11 47.22 39.58—70.06 54.12
Total porosity

] 457K 1
EE,H_Hij%/% >35 12.26—32.98 24.78 13.63—22.01 17.79 18.61—42.21 30.58
Field capacity

LR A/ o/ k
AILEFR/ (¢/ke) >10 5.10—15.30 8.80 6.47—13.90 9.03 9.89—59.5 24.45

Organic matter content

FH R A R b B B 2 SRR bR YA X 78 Y M B B B (E Y L, 17 20—40 em NI
40—60 cm FUTEM S AREE G B B VS BB 20—40 em F1 40—60 em B/ 1146 bR (8 48 B 1k 3 3
FEL, -3 e KA AT 3K 1.70 g/em’ , 330 e 50 550 R Sy HEAE 5 3 B L IR e KA R 70.06% , Ut B
2RO G AN EMEURER TR LA LTS i/ MA N 5.10% , LS B /N 4.90% , X %
A EIE TR TR, N EARVEW K BIEE BT 05 R AR N B4 0 RBIRIEY = s =A%, Bk al
16 2 b R IGE BV ERS il (A0 22—24 om LUFIRFA IR B EIE S ) EAT S Bk b )2 - 8 i ol B, o] ik
PRUEM AT DL AR FSAFA 5 A BRVERE At , DSBSk Bk 2 4 A R 2 A e B B 5 B
HEZEEE K™ ' 3 ) R A o E

4 £t

(L) ASIa] M 728 6 - 3 B Bk 2 A 2A e B W ERPE 2 Sk B3 = AR Bk b B2 1 AR T
4f, - HEG ALK 28.80 o/ kg, T4 SR MR AR 4 ¥ o e T 6 DR )1 BF )2 - A WL 8.80 g/kg,
HPRAN SR Z 3 B e 2 , R BRI R E i (1.43 g/em’) , BIEEFLBRE (45.97%) Al
EEILBUE (34.36% ) f5e/)N ; [R]—Hi i 55 (0 - B - 39 P S i e B VRPN fE A . M B3R,
Pkt 0—20 cm #)Z T BEY LB 20T 20—40 em .0 )21 40—60 em K12

(2) AN [ 5 60, - SRk A 2 R e A8 R P A R AR AR — B (H - A R R/IMETE
Z5 BRI Z MR MESTRA)ISTLISE . S B2 T JOK PERRIE 22 57 B3, 45 Fh L BOK R FRRIE(E Y 3R
A 0——20 cm BHE KT 20—40 cm Al 40—60 cm + 2 ; Y b B2 1 397K B0 28 25 Rl die KA 3808 25 LA o= B
FE et K, 250 1052.52 t/hm’ A1 873.311 t/hm* | 13X 156 B H 2860+ Wb B A B K R B BE T .

(3) AN [F) g 25 0 BBk b Bk 2 - 0 B 5 5 RN - 498 BYABH S ¥ R BN TR A 1 > 2= B B e >V VG 24
HBE )2 R BE A T 5y 5 B A 5T A BH T ERG 0  AS [R) M 5 38 B b A 2 - T 8 5 B AR
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19 4 TOOK A 5O SR A 22 S B R AR 6493

15.39 .14.74 10.66 kg/cm?®, 35 ABH 74351 g 424.83 . 252.50 ,188.87kPa, i3 13 B 5 P4 )11 48 60, + Bl ik b
BEZ 80T DU HEHTRE I BEVE R BT VIR IR e 01 DL S ENLIR IR 68 T .

(4) /NTF)Hh e 2 - #FHE 0—20 em #H2 IR A0 T8 B S (EE L, 177 20—40em F1 40—60 em +
Sy PHURRAIE R0 HE AR 3 P L SR FHAS B A TR A A LAE RS A i F A48 it A R T ok RIRZ K - e i
AR TS B E RS,
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