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Factors influencing the macropores properties of agricultural land in
Changping District,Beijing

WANG Bin-yan,CHENG Jin-hua,ZHANG Hong-jiang,SUN Long, WANG Xian,SHA Jing

(School of Soil and Water Conservation , Beijing Forestry University , Beijing 100083, China)

Abstract: [Objective] This study explored the factors that affect the formation of macropores. [Meth-
od) Using water breakthrough curves,the amount of macropores of agricultural land in Changping District
were calculated. Potential effecting factors,including root density, soil texture,aggregates content and or-
ganic content were selected. Canonical correlation analysis was used to study the relationship between these
factors and macropore proportions. [Result] Root density had a very significant positive correlation with
macropores content(P<C0. 01) ,root density mainly affected macropores by having mechanical forces to soil
and directly providing ring-shaped channel around roots. In terms of soil texture,silt particle content had a
significant negative correlation with macropores content (P< 0. 05), while sand and clay particle contents
played less important roles. Aggregates content had a significant positive correlation with macropores con-
tent(P<C0. 05) ,and the connection between them mostly depended on the content of organic matter. [Con-
clusion) The formation of macropores was significantly impacted by root density,silt particles content and
aggregates content.
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Table 1 Macroporosity of soil profiles
at different layers %
R + )2 /cm Soil depth
Samples 0~10 10~20 20~30 30~40
1 18. 83 22.06 15. 48 12.35
2 13. 65 14.70 7.56 6.51

MM AR A P A 2 R
2% R ALBR BT AN & B R AR R . A g i
HUAR 22 9% B | 48 o i | - 398 55 4 OK R Tk T R 440 |
AP 2k 4 2 HE bR VR V8 AE 52 e R DL 43
Mo X Ho At 345 A5 . 40 it AT K R 1 8L R
N R RPN NS ORTE S A I P NP0
FLBR 3 5 S5 ) 5 ST o ) R 32 M 1 R e
THARBIF 57 B 40 1 48 o M 1 A T 7 52 i TR 3%, R
XX 2 AN FEARVEAT AT . X6 A M R R K AL BB
BURY T R BT SR 2 R .

F2 2@t KRBT IEAERER

Table 2 Basic characteristics of experimental soils

VT T ST o ZYTATTEET 7
R R fem *ﬁ‘?&%, W/*i/ﬂ ?H}*Eél ?E?Fy,il 7KE fﬂi[ﬂ%%/ ﬁﬂ@'\:
Samples Soil depth (m + m~%) (g- ke D) (ge kgD (g+ kgD (g+ kgD (g- kg D
Damples h P Root denisty Sand Silt Clay Aggregates Organic matter
0~10 263.96 465. 31 397.96 136.73 462. 80 10. 57
1 10~20 345.08 444.90 418. 37 136.73 503. 20 9.93
20~30 151. 04 363. 40 479.63 156. 97 461. 60 9.31
30~40 37.72 429. 69 448. 78 121.53 255. 20 8. 96
0~10 108. 28 439. 90 428. 37 131.73 238. 40 10.01
2 10~20 96. 24 364. 00 455. 96 180. 05 492. 40 9.91
20~30 54.76 328. 60 511. 88 159.52 232. 80 9.24
30~40 29. 40 404. 69 478.78 116.53 214.40 8.75
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Fig. 1 Relationship between root density and
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