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Table1l Particle composition of tested il
/mm Grain size
Expermental Soil a 001 Q 005 Q01 Q05 Physi/gﬁl
site type < 0 001 Q 005 a o1 Q05 Q25 >025 clay
Ansai M edium loam 15 69 12 01 4 59 28 99 38 49 Q 23 32 29
Chunhua Heavy loam 26 17 11 66 10 45 38 85 12 86 a o1 48 28
Yangling L ight clay 36 28 12 89 6 88 41 13 2 70 Q12 56 05
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Table 2 V ariation of surface roughness under the condition of different il bulk densities
in the runoff plot N ihe gully w atershed in Chunhua, Shaanxi

(R/Ro) V ariation of roughness (R/Ro)

/(g- an” 9
Soil bulk density

Straight slope Rake slope A rtificial hoe slope Contour tillage slope

1 256 122 118 Q 97 Q 96
1 323 111 114 Q 93 Q 89
1324 116 104 Q 85 Q 80
1 329 121 1 06 Q74 Q 80
1 335 121 113 Q91 Q 88
1 337 104 1 08 Q 76 Q 80
1 352 107 1 06 Q 80 Q 84
1 361 113 109 Q77 Q79
1 368 101 111 Q71 Q 76
1 383 Q94 Q 95 Q 67 Q 60
2 1 1

[24-25]
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23

3

72 80 124 80 g/kg

a’kg
50 g/kg .

66 70,88 90 g/kg

[24]

Table 3 V ariation of surface roughness under the condition of different il moisture contents in the

runoff plot N ihe gully w atershed in Chunhua, Shaanxi

38 50,

124 80
38

(R/Ro) V ariation of roughness (R/Ro)

/(@ kg Y
Soil moisture content
Straight slope Rake slope A rtificial hoe slope Contour tillage slope
38 50 119 118 1 00 Q 93
57. 90 103 101 Q 82 Q 59
66 70 101 Q 53 Q71 Q 25
72 80 110 105 118 Q 98
88 90 Q 88 Q71 Q73 Q78
93 20 109 Q 98 Q 80 Q 95
100 80 106 102 Q 82 Q 85
124 80 113 105 115 101
134 40 Q 99 Q 98 Q 96 Q91
148 50 Q 96 Q 86 Q 82 Q 89
24 3
, (1)
1 > > ;
NRR = 1 1660 ®%3y - © 423Qo 157 (2) ,
R?= Q 792 (6) L ehrsch
N RR [26] L yles [15, 18]
R/Ro); © ,
"W ;Q ,

(6) :

(3)

[24]



188 ( ) 34

[1]
[2]
[3l]
[4]
[5]
[6]
(7]
(8l
(9]
[10]

[11]

[12]
[13]

[20]
[21]

[22]

[23]

[24]

[25]
[26]

: : N RR= 1 1660 Ry " @ #Q

(4 : : :
( (6) W)
Q) (NRR) ,

[ ]

Buwell R E,LaroonW E Infiltration as influenced by tillage-induced random roughness and pore space[J]. Soil Sci SocAm Proc, 1969,
33: 449-452
Huang C, Gascuel-Odoux C, CraasCayot S Hillslope topographic and hydrologic effects on overland flow and erosion[J]. Catena, 2001,
46: 177-188
LindenD K,VanD M ,Doren J R Parameter for characterizing tillage-induced il surface roughness[J]. Soil Sci Soc Am J, 1986, 50:
1561-1565
Darboux F,Dary, Gascuel-Odoux C, et al Evolution of il surface roughness and flowpath connectivity in overland flow experiments[J].
Catena, 2001, 46: 125-139
Planchon O, EstevesM , SliveraN, et al M icrorelief induced by tillage: measurament and modeling of surface storage capacity[J]. Catena,
2001, 46: 141-157.
Tromble JM. Saniarid rangeland treatment and surface runoff[J]. J RangeM anage, 1976, 29: 251-255
Gilley J E, Finker S C. Hydraulic roughness coefficients as affected by random roughness[J]. TransA SA E, 1991, 33(3): 897-903
Glashey C A, Horgan GW ,DarbyshireJ F. mage analysis and three-dimensional modeling of pores in il aggregates[J]. Journal of Soil
Science, 1991, 42: 479-486
Kamphorst E C, Jetenetl Predicting depressional storage from soil surface roughness[J]. Soil SciAm J, 2000, 64: 1749-1758
L indenD R A model to predict il water storage as affected by tillage practices[D ]. St Paul: U niversity of M innesota, 1979: 42-47.
Cogo N P,Moldenhaver W C, Foster G R. Effect of crop residue, tillage-induced roughness and runoff velocity on size distribution of
eroded il aggregates[J]. Soil Sci SocAm J, 1983, 47: 1005-1008
Takken I, Govers G, Jetten V , et al Effects of tillage on runoff and erosion patterns[J]. Soil and T illage, 2001, 65: 55-6Q
Bertuzzi R, Row s G, Couroult D. Testing roughness indices to estimate il surface roughness changes due to smulated rainfall[J]. Soil
Tillage Res, 1990, 17: 87-99
BorselliL. Segmentation of =il roughness profiles[J]. Earth Surface process and L andform's, 1999, 24: 71-9Q
LylesL ,Woodruff N P. How moisture and tillage affect il cloddiness forw ind erosion control[J]. A gric Eng, 1962, 43: 150-153, 159
Seginer | A model for surface drainage of cultivated fields[J]. J Hydrol, 1971, 13: 139-151
AllimarasR R,Bumwell R E,Holt R F. Plow-layer porosity and surface roughness tillage as affected by initial porosity and il moisture
at tillage time[J]. Soil Sci Soc Am Proc, 1967, 31: 550-556
LylesL ,Woodruff N P. Surface il cloddiness in relation to il density at tine of tillage[J]. Soil Sci, 1961, 91: 178-182
Dunkerley D L ,Brown K J Banded vegetation near broken hill, A ustralia significance of surface roughness and il physical properties
[J]. Catena, 1999, 37: 75-88
M1 : , 1995
Brough D L, Jarrett A R. Simple technique for gpproximating surface storage of slit-tilled fields[J]. Am Soc A gric Eng, 1992, 92: 885-
890
LindenD K,VanD M ,Doren J R. Parameter for characterizing tillage-induced il surface roughness[J]. Soil Sci Soc Am J, 1986, 50:
1561-1565
LindenD R,VanD M ,A llmarasR R A model of the effectsof tillage-induced il surface roughnesson erosion[C]//Proceedingsof the
11th International Conference of the International Soil and T illage Research O rganization Scotland: Edinburgh, 1988: 18-23
, , .. [C]
, 1990
, , . M1 : , 2000: 52-64
L ehrsch GA ,W hisler F D,RomkensJM. Soil surface roughness as influenced by selected il physical properties[J]. Soil Tillage Res,

1987, 10: 197-212 ( 193 )



11 , 193

vegetative compatibility group and PCR secific amplification The results show: (1) the strains of
Verticillium dahliae in Xinjiang can be segparated into three groups, namely strong, middle and weak
Among then, most of the strains belong to the middle group. (2) the strains of V erticillium dahliae in
Xinjiang can be separated into two vegetative compatibility groups A Il strains in one vegetative
compatibility group can be fusedw ith standard defoliating pathotype and all strains in the other vegetative
compatibility group can be fused with standard nondefoliating pathotype This result makes sure the
presence of the defoliating pathotype strains of V erticillium dahliae in cotton (3) The result of PCR
amplification using the gecific primer of defoliating pathotype of V erticillium dahliae in cotton show s that
the ecific fragnent (550 bp) of defoliating pathotype of V erticillium dahliae can be produced from three
strains,w hich proves the presence of the defoliating pathotype strains of V erticillium dahliae in cotton in
Xinjiang at present under themolecular level

Key words V erticillium dahliag pathogenicity; vegetative compatibility; PCR amplification; cotton-
planted region in Xinjiang
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Abstract D: 1671-9387 (2006) 11-0184-CA

Research about effect of 0il physical propertieson the variation
of surface roughness under the condition of rainfall

ZHENG Zi-cheng"* W U Fa-qi', HE Shu-qin®
(1 College & Resources and Enviroment,N orthw estA & F U niversity, Yangling, Shaanxi 712100, China;
2 SiChuanA gricultureU niversity, a College o Resources and Envirorment,

bCollege d Forestry and Gardening, Ya'an, Sichuan 625014, China)

Abstract: On the basisof artificial rainfall experments and contact roughness meter, the effect of il
physical properties on surface roughness was studied U nder the condition of rainfall density of 1 O
mm /Mmin, the variation of roughness increased with the increase of il physical clay gradually. The
variation of roughness decreased generally with the increase of il bulk density during the course of
rainfall T he variations of straight slope and rake slope w ere higher than those of artificial hoe slope and
ocontour tillage slope when il bulk density was the same The variation of roughness als decreased
generally with the increase of =il moisture content during the course of rainfall and the variations of
straight slopew ere higher obviously than those during the course of the sane il moisture content A t the
same time, the quantitative analysis was done on the effect of the above il physical factors on the
variation of surface roughness The resultsw ere that the variation of roughness had negative relationship
w ith il moisture content and il bulk density, and had positive relationship w ith il porosity.

Key words rainfall; surface roughness il texture il bulk density; 0il moisture content



