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2011 4F 4 J1 B AIRERN, ATHE 80 cm, #REH 30 em. #§
R REAE IS FNBEIIE 45 250 kg/hm’ 1 125 ke/hm”,
RHEAPRER (& N BTt % 46.3% ) , BAE O i w
RS (& P05 itk 73 £ 12% ) , Hovh ZEUIE 5075 K
B WAL TN TR AR N, O TR R R E i AU
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Fig. 1 Characteristics of sediment concentration under
different slope during the process of scouring at different

growth stages of maize
(a) BE10° (b) BE 15° (c) B 20°
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Fig.2  Characteristics of index of soil anti-scourability

under different slope during the process of scouring at

different growth stages of maize

(a) BPE10°  (b) BFE15° (e) HPE20°
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BIEH 0. 84 min/g; K KB WA 1095 il b 303 -+ 48
PropPER BRI I - A A 1. 47 min/g,
HHTIBS /NI Y 175 A . KRN, g
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Tab.1 Characteristics of soil anti-scourability at different growth stages of maize min/g
e/ (°) B NN PG ILN R i R
10 0.82 +0.09¢" 0.85 +0. 12¢* 1.44 £0. 12b* 1.50 £0. 07b* 2.18 0. 14a*
15 0.35 +0. 05b" 0.37 +0. 08b" 0.36 +0. 08h" 1.43 +0. 20a® 1.45 +0.03a"
20 0.25 +0.01c* 0.20 +£0.03c* 0.33 £0. 02b" 0.42 +0. 06a” 0.42 £0.07a°

PR AR/ NG FRFIRAEF W 0. 05 /K ERYZER B3, EARARELNG FRERIRYER 0. 05 KF EM2R R, TR,

M, 1645 38 v JC AR AR 38 (R ML) AR D X IR, 7R it
SeAb BT FORARZ X L T e P BE A1 S (N
WSRR (R 2) o FRMRARAEA R vl T Xof £ 1
U PR A3 R AE7E 0. 04 ~ 1. 04 min/g 2 [A], 5 R
1E10. 69% ~265.50% Z [i], Bl 5K AR 7 9] A4 3

b ARZR S ST b Pk 1 5 AL 23 R 5 e N
AN, ELAE AR 3k fe K AR 10° 5%
PET, TR 2 /N TSR R X SR BT o Y
BLEEN AR AN ILINE B GRS PR 8 B Sy Al
HEn 3 F BRI IR, TR AR Al 5 g 4K
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PR AU GE B RETT o R 1S° 40 FF, Tk
P R WU T SUIAR 2808 e ST e 7 6 o A0 A
%, HEG 558 5 A 20. 30% ~ 32.98% Z [H], fili 1t 4] 5
JREAS I 55 AR TE 246. 15% ~265. 50% Z [, B2
SR R B3 . e 20° % AF T,

TORZR A A T AR R0 L ST P 1) iR 5 4
TR X WAL IR AR A X 4 e ik
AR SR A PR , L 52 - 38 4%l B 2 R K L AR5
fEtE A B

x2 EAFELEFHERRAN LEHUR RGN
Tab.2 Enhancement effects of maize root on soil anti-scourability at different growth stages of maize

YE/ () e HiH /NI N ILNEE! il A

AT W/ (min-g =1 0.72 0.70 0.71 0.71 1. 18

10 B PG R4/ (min-g ") 0.10 0.15 0.73 0.79 1.00
WK/ % 13.58 21.76 102. 43 111. 8 84. 88
PO/ (min-g ™) 0.29 0.29 0.27 0.39 0.42

15 Hrop IR/ (min-g ") 0. 06 0.09 0.09 1.04 1.03
Waam R/ % 20. 30 32.30 32.98 265. 50 246. 15

AT W/ (min-g =) 0.18 0.18 0.26 0.31 0.38

20 Broh P RETRAE/ (min-g ') 0.07 0.02 0.07 0. 11 0. 04
ERZR/ % 36. 61 10. 69 28.43 33.9 11.20

2.3 ERFIERMEZWERSHR
2.3.1 HHERAETERR

Fie 3 AL, LSRG Up R0 S IR A AL
Jo AT 2 mm DA KRR PSR AR S A B I
FI54(p <0.01) ,i£5 0.5 ~2 mm F1 0 ~0. 25 mm /K

T P R A B =5 T A S AR S 3 RO G, i
RWIBEE FRAE TR, 20 LA AP
EER 2 mm LA E KRR AT SR AR, AT s F 5T
X - HERP AR IS 1 fiE

R3 TEBEAMRS TESPEEXREY

Tab.3 Correlation between soil anti-scourability and soil physical-chemical properties

N o o KB R R
B/ KR RREE R e e e
10 -0.10 0.91*" 0.99** 0.86" " 0.59" -0.23 -0.82"*
15 -0.04 0.86" " 0.97** 0.92" " 0.59" -0.25 -0.85"*
20 -0.02 0.88"" 0.96"~ 0.90" " 0.58" -0.28 -0.82""

T« Fon LIRS TR R 22 5 3 (p <0.05) , SR L IEME TS LT otk 18] 22 5 AR 3 (p <0..01) 6

2.3.2 TAEZR

H1Z 4 FIHL TEARFBEE R, PR S -
Hehr vpEAH O R B 5k - 0.25, - 0.18 Al
-0.22, ¥R IR B EKT . WA AR R m AU
MR RF S B w48 38 ik ) 5. 3% /K F- (p <0.01)
X R B L ST Pk B ORI AR R 3 2 e 2 A
M. SREMEKSED, 720 ~0.5 mm,
0.5~1mm Fl 1.0 mm Pi FARKES RIS ETS

T A S 8 I B K (p <0.01) o 2
A P P G SR AE 3BT P AL ARAE 0 ~ 0.5 mm AR
RAEAS MR T 5 bt np ki A (B AH DG 335
WS 7K BRIEEE 1004544 7, #3420 ~0. 5 mm 4R
K5 3yt o MR A (5 B & K46, 42 0.5 ~
1 mm ARKFIARFE 1.0 mm D _FHEK 5 4 b ks
TRAEIIARIR BEIKFE . HARAE 0 ~0.5 mm MR+ 4
PSSR 1 E B R

®4 EAREBFESHELERPERXRY

Tab.4 Correlation between soil anti-scourability and root parameters

MK
W/ () FiRE RARER FERE REEH SRK FRZ20~0.5mm AR%0.5~1.0mm R4 1.0 mm
R RE PLEARK
10 0.72"* 0.76" -0.25 0.77%* 0.74%* 0.73%* 0.77" " 0.68" "
15 0.76"* 0.80"* -0.18 0.83* 0.77** 0.76** 0.81"* 0.78**
20 0.80"* 0.83"* -0.22 0.84"" 0.81"" 0.80" " 0.83"* 0.75"*

T s« FORMRRBHES RS TIRHU R 22 534 B35 (p <0.01) .
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T RS T EHCHUAR N AR BB
INRE ST, i S W IX 35 HE P AR b R AE 1) B 2248 7 45
W —o A5 EARERE T AR E T
-3 RN AU 0.20 ~ 0. 42 min/g, 0. 82 ~
0. 85 min/g FIKTF 1. 42 min/g 3 ¥4y TEPLIME N
0.20 ~0. 42 min/g #53 H1, HAT b PEAUN 1% G A #F
(0. 70 min/g) 14 28. 6% ~60. 0% , X H4> E E
F345 15° R 5 R ml WA 1 399 F0 20° 3% FF R 4 A4 4:
B, X RIS R A ] e oAb T AR
IR SRS X SR b I By 2 A - A g U, 1
INAIX e A F WK R FERE AT % . ZEPT by
0.82 ~0.85 min/g #{4rH, HHEHT b M4 F1E Gk
BH(0. 70 min/g) FIRARTRAF AP ™ (0. 92 min/g)
ZJa], & 0.20 ~0. 42 min/g T3 1.95 ~4.25 1%,
XA FEEALEE 10° T 1 S5/ . FEBT b
PERT 1. 42 min/g F53 Hp FEZALFE 10° KB
5 R AT 15 Fl A A — B o X F B A R AR
AN (10°) |, - 34T v B A= T 04 a0 2 I 1
I ik F2 I R 3 B /N AR T AR
PR 855, B AR A A R AR ZR 0T s ) I 45
[ 45 RIS A 9 B A 1% e 1 PR 1 e (- 3 e
HACAF T P o T RS 3G N & 150 B, b ek
PERE A B WIHEDE R — 2 0 TR H K A
FEXF - 10°3% 1 11 5 BH @ RRAL, X R 2E h FRE
S ) | IR SR T DA R: N 7 0 S e 5wk A
F K B AR T o I g e Bk A% I ol k) S 1
A Y3 2 2000, £ BB ol Rl AR 04k
FEI A B RS g, B3P R A TR
TR, X F B e TR A K AR AR X R
[E 7 AR FME T HRPT AR R R vh ) g, S8R
1 e bt vp ok R BB

ARG B ok 5 4 R T A IR
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P SRR B i G, 43 55 ST ok 2
Wi IEMIE . TEAEIAR 2R 07 1, B S50 R
FEHL T A2 N AR - bt vh M B A 58 v 4
AL 0 ~ 1 mm FARKIE R 3T ok i 32 824
P2 o AR N RTINS IR R FHIES
B05 T HEp s PR AU VARG E R | M ARFR0 ~
0.5 mm ARKAEAR R T 5 bt vh MR AL (A
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RS X PR FEAEYR R, 45450
B, 22 A5 AT 0, AR AR 0 ~ 0.5 mm AR Al
I HUTAE RS 1 R, Kotk %k 53.6% ,
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(1) FARZA A 7 0 e T ol I 109 5 50 10 4%
Wt A U S T I 4 A, LA ) Tk
RAEL 5 Bt R385 B2 PR S0, R T 302 /)

(2)10°F0 15° 35 52 i 0155 /1w W1 397 1L R 20°
SBORE A T A T oh R B, I 5 - AR ekt By

(3) L P ob M5 AT A HLE A
2 mm DL RAS R AR PR B0 2 B IE A G, S
0 ~0.25 mm KR P SR MR S A 3 TR G, 4
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T B G AR AR 0 ~ 0.5 mm AR
B IRA BRI L ARk By 2 HAY FE
YEH

2 % x #t

U PRZEE, 5K Y, BRARZL, A% ST IR A 3 i 2 2 3T 2 e o Lo bk 9 52 i [ ] Al T2 417, 2012,28(5) 108 -

113.

Chen Anqiang, Zhang Dan, Xiong Donghong, et al. Effects of mechanical properties of surface soil on soil anti-scourability in
Yuanmou dry-hot valley [ J]. Transactions of the CSAE, 2012,28(5) ;108 —113. (in Chinese)
2 W EAMG, BT, BIERT. AR LR T T S b PR B AR AE B R PR [T ] K AR 2741, 2010,24 (4)

64 —68.

Yang Yumei, Zheng Zicheng, Li Tingxuan. Soil anti-scourability dynamic variation characteristics and its influencing factors under
different land use types [ J]. Journal of Soil and Water Conservation, 2010,24(4) : 64 —68. (in Chinese)
3 FEIER, BRI RIS MR R A R T [T ] A2 252440, 2006,26(10) 13271 - 3275.

Zhou Zhengchao, Shangguan Zhouping. Soil anti-scouribility during vegetation succession of Ziwuling secondary forest [ J]. Acta

Ecologica Sinica, 2006,26(10) ;3271 —3275. (in Chinese)
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Characteristics and Influencing Factors of Soil Anti-scourability
during Maize Growing Season

Zheng Zicheng' Zhang Xizhou' Li Tingxuan' Jin Wei' Lin Chaowen’
(1. College of Resources and Environment, Sichuan Agricultural University, Chengdu 611130, China
2. Soil and Fertilizer Institute, Sichuan Academy of Agricultural Sciences, Chengdu 610066, China)
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Abstract; Soil anti-scourability is one of the important parameters for evaluating the ability of soil
resistance to soil erosion. In order to explore the characteristics of soil anti-scourability, dynamic change
and influence factors of soil anti-scourability were studied during maize growing season by using the
method of the undisturbed soil sample washing experiment and laboratory analysis. The results showed
that sediment concentration decreased first and then gradually became a balanced developing state with
the prolonging washing time during the maize growth season under the condition of different sloping
degrees. The sediment concentration reached the highest value under the condition of 15°. With the
growing of maize, soil anti-scourability and enhancement effect increased gradually and reached the
maximum in the mature period. With the increase in slope, the enhancement effect of maize root on soil
anti-scourability decreased gradually. Soil anti-scourability positively correlated with soil bulk density,
organic matter content and >2 mm water-stable aggregates significantly, but negatively correlated with
<0.25 mm water-stable aggregates. Soil anti-scourability was significantly correlated with the root
content, root surface area, root volume, and total root length. Therefore, it had great significance for
guiding comprehensive control of soil erosion to select the maize varieties with < 0.5 mm root systems,
and applying soil and water conservation measures to increase soil organic matter content and water-stable
aggregates. The results could provide theoretical guidance to soil erosion control in purple soil areas.

Key words: Purple soil Maize Soil anti-scourability Influencing factors
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Comparison of Soil Hydraulic Properties under Different Land Use Pattern

She Dongli Liu Yingying Yu Shuang’en Gao Xuemei Zheng Jiaxing
(Key Laboratory of Efficient Irrigation-drainage and Agricultural Soil-water Environment in Southern China ,

Minisiry of Education, Hohat University, Nanjing 210098, China)

Abstract; Based on the infiltration experiments using two size-disc infiltrometers, the characteristics of
the soil hydraulic properties at four different pressure heads ( =9, -6, -3, and 0 cm) were analyzed
under four land uses. The results showed that the infiltration rates were not obviously different tested by
infiltrometers with different diameter discs. The infiltrometer with small disc was more suitable for the
field determination of soil hydraulic properties. With the decreasing of the pressure head, steady
infiltration rates of the 4 soils decreased to different extents. Soil hydraulic conductivity and Gardner o
were determined according to the experimental data at different negative water pressure heads, which were
obviously different with land uses. Land use had significant effects on the contributions of macropores and
micropores to flow. The contribution of each class pore to flow was reduced with the decrease of the pore
size under tea garden and grass land. However, the contributions of micropores ( <0. 1 mm) to flow were
kept the highest level in vegetable field and protected field. The result could provide references for
estimating hydraulic parameters of soils in hilly area of South China.

Key words: Disc infiltrometer Land use pattern  Soil hydraulic properties Negative water pressure
head



