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Abstract : Hart roots are the main interface for plants to uptake nutrientsfrom il and may have potential inpactsto in-
tengfy dements trangort in the loess il . dimate , egpecidly rairfdl isthe main factor for il formation and il envi-
ronment. To asess the dfectiveness of plant roots on eements trangort of loess il during the heavy raingorm, afield
study was carried out on nutrients trangport in the forest ( Pinus tabul agformis) il as dfected by pine roots and farmland
il with o roots as the control on the hilly and gully areas of the Loess Rateau. With the method of a large-sze prcfile
for measuring root dendty and root weight and an equipment of undisurbed morolith il for measuring € ements trangport
o loess il , we invedigated trangoort flux of 9 eementsin the loess il during the rairfall of 200 mm and rain intendty
o 2.0 mm/ min. The objective was to esablish the dfective nodd o plant root for intensfying e ements trangport flux in
the loess il , in order to provide a scientific foundation for improving the nutrients uptake of plant roots and egtablishing
the fine artificial ecologca sysems of il and water conservation. The results indicated that differences anong dements
trangort flux in the loess il during the heavy raingorm were not only depended on the amount of dementsin il but
mainly on the digribution of plant roots less than 1 mm in diameters. Inmpacts of plant roots on intendfying eements
trangort in the different depth of the loess il decreased as the il depth increased. As for the pine-land during the
heavy raingorm, eements output flux in the il layer of 0 —60 cm decreased dgnificantly with the increase of the il
depth; asfor the farmland , there are no dgnificant differences for the whole il prdfile. The inpacts on the trangoort

: 2005-12- 06 : 2006-04-13
: (40671097)
(1958 9 , , , ,
Td : 010- 62137112, Emeil :yondi32 @yahoo. com. cn



52

13

fluxof K, Na, Mg, Ca, S, Mn tended sharply to lighter in the il layer of 0 —30 cm, but its inpacts on the trangort
flux of Al , Cu, Fe goproached sharply to srdler in the il layer of 0—45 cm in the pine-land during the heavy rain-
gorm as the increase of il depth. The dfective root parameters had dgnificant postive relaionship with the impacts of
plant roots to intensfy elements trangort in il profiles on the Loess Aateau with the R? between 0. 95 and 0. 99.
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Fig.1 Prdile digribution o Fout in the loess soil during the heavy rainsorm
(a: Anes; b: Farmiand)
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Table1 Didribution o Foy in soil prdfile during the heavy raingorm
Fout in the pine il Fou in the farmland soil
Saples
Hements Mean + D Rang Mean + D Rang (n)
[my (nf-h) ] [mg/ (nf-h) ] [my (nf-h)] [mg/ (nf-h) ]
K 160. 99 + 262. 44 7.04 626.23 10.89+8.21 6.21 25.35 12
Na 138. 05 + 129. 97 41.61  360.12 31.62+6.31 25.50 40.64 12
Ca 1965. 54 +1549. 91 658.9 4516.8 518.49 +50. 10 454.9 571.0 12
Mg 164. 52 + 168. 57 59.36 462.95 39.39+5.74 33.16 48.66 12
Al 60. 45 +122. 30 0.66 279.19 3.73+7.55 0.11 17.23 12
g 168. 99 + 235. 78 11.94 579.58 33.54+£10.31 24.74  50.30 12
Cu 0.38+0.51 0.05 1.27 0.07+£0.07 0.03 0.19 12
Mn 1.36+2.51 0.04 584 0.12+0.12 0.05 0.33 12
Fe 36.04 +67.31 0.50 156.13 1.86+2.84 0.21 6.89 12
2 ( Fouw) Fout
Table 2 Fou as affected by pine rootsand Foy in the farmland during the heavy raingorm
Sils and parameters Sil depiﬁm) K Na @ Mg A s Qu Mn Fe
Fines 10 600.87 325.44 3965.56 423.3 261.96 529.27 1.08 5.51 146. 24
Fout 20 73.18 119.64 1711.25 87.94 10.75 114.64 0.24 0.43 10.52
30 69.72 52.58 921.63 57.87 7.88 4532 0.12 0.24 9.08
45 5.80 33.50 516.53 45.85 2.92 0.82 0.07 0.06 1.76
60 0.88 0.97 120.27 10.70 0.56 —_ 0.02 — 0.29
10 25.35 34.68 551.25 39.66 17.23 50.30 0.19 0.33 6.89
Farmland 20 6. 89 25.50 571.00 38.64 0. 47 35.55 0.06 0.07 0.96
Fout 30 9.74 26.08 454.86 33.16 0. 67 31.06 0.05 0. 07 1.02
45 6. 26 31.20 476.63 36.84 0.16 26. 04 0.04 0.06 0.23
60 6.21 40.64 538.71 48. 66 0.11 24.74 0.03 0.05 0.21
3) 2.3
(
) , K Na Mg 9
0—30 cm; '
Al 0—45cm, <1mm ,
Cu Fe 0—-45cm, Mn <1nmm
0—30cm
Al (16.61) > K(13.83) > Fe(13.72) >Mn(8.69) ,
>Na(5.36) >9(5.07) >Mg(4.90) >Na(4.07) > Cu (5161
(3.87) 100 cnf <1nmm
<1
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Table 3 Rdationship betweenA Fy With Ryand R,
AFy Ri Ry = P (n)
Hements Equaionsdf A Fy, With Ryand Ry Rang o Ry and R, Saples
K A Foy =4. TE03RZ* 11< Ry<146 0.9 <0.01 10
A Fop =1572.91R,Z " 0.08< R, <0.75 0.9 <0.01 10
Na A Fou= - 26.2+2.36Ry 11< Ry<146 0.99 <0.01 10
A Foy = - 46.43 +511. %6 R, 0.08< Ry<0.75 0.98 <0.01 10
Ca A Fop = - 118.4+27. 81Ry 11< Ry <146 0.99 <0.01 10
A Foq = - 276.13 +5573. 01R, 0.08< R, <0.75 0.99 <0.01 10
Mg A Foy = 30EXP(L. 78E02Ry) 16.5< Ry <146 0.99 <0.01 8
A Foq =26.63EXP(3.59R,) 0.11< Ry<0.75 0.98 <0.01 8
Al A Foy =3. 22E03R;Z 2 7< Ry<146 0.98 <0.01 12
A Foq =249.34R,2% 0.05< R, <0.75 0.95 <0.01 12
9 A Fop =2. 95E 2R 42< Ry <146 0.99 <0.01 6
A Foy =975.69 R, > 0.24< R,<0.75 0.99 <0.01 6
Cu A Fow =5.05E02EXP(2.13 E - 02Ry) 16.5< Ry <146 0.99 <0.01 8
A Foq = 4. 36E02EXP(4. 31R,) 0.11< R,<0.75 0.99 <0.01 8
Mn A Foq = 4. 47E02EXP(3. 35E 02 Ry) 16.5< Ry <146 0.99 <0.01 8
A Fyw =3.55E02EXP(6. 78R,) 0.11< Ry<0.75 0.99 <0.01 8
Fe A Foy =2.69-03Rs> 2 4< Ry<146 0.98 <0.01 14
A Foy =199.61R* 0.05< R, <0.75 0.97 <0.01 12
,0—60 cm
(P<0.01),R 095 0.9 ,
0—30cm
, 96. 32 %, <1 mm
7.6 % (
8g) , CaMg 9 Cu Mn , <1 mm
3% ,  2.34%( 58) ,
65.9 %( 44)
2.0 6.0 mMm/mn ,
3
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