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Abstract; The objective of this study was to clarify the characteristics of fine roots ( diameter d <2 mm)
parameters (root biomass, root length density and specific root length) in 0 ~20 cm soil layer under
different plant communities in forest zone, forest steppe zone and steppe zone of the Yan river basin in
hill-gully region of Loess Plateau. Soil drill method was used to collect root samples. Vernier caliper was
used to measure root diameter in two grades of 0 ~1 mm and 1 ~2 mm. Root length of two diameter
grades was measured, then root samples were dried to constant weight at 85°C and weighed. The main
results were as follows: (1) In the three vegetation zones, the proportion of root length density (d<

1 mm) and root biomass of different communities accounted for 90% and 53% of the total fine root,
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respectively. The root (d<1 mm), which accounted for a large proportion of the total fine root, not only
contributed greatly for the plant growth, but also played an important role in improving soil structure.
(2) Root biomass (d<2 mm) of different plant communities showed a decreasing trend from southern
forest zone to northern steppe zone, while specific root length showed a increasing trend from southern
forest zone to northern steppe zone, root length density in steppe zone was significantly lower than those in
other two vegetation zones (P <0.05). The variation tendency of root length density and root biomass
was the same, and root length density and root biomass of tree community and shrub community were
higher than those of herb community. But specific root length of herb community was significantly higher
than those of tree community and shrub community (P <0.05). (3) Root length density and root
biomass of tree community, shrub community and Lespedeza davurica dominated community were higher
than those of other communities, the root growth of these communities was vigorous, and root system of
these communities developed well. The specific root lengths of Sophora viciifolia, Periploca sepium and
Bothriochloa ischaemun respectively dominated communities were higher than those of other communities,
thus these communities had stronger potential ability to absorb soil moisture and nutrients, and higher
growth rate. (4) The root parameters of Sophora viciifolia, Periploca sepium, Artemisia gmelinii and
Bothriochloa ischaemun respectively dominated communities, which distributed in forest steppe zone,
were significantly bigger than those of other communities distributed in the other two vegetation zones

(P <0.05). It indicated that these communities could absorb soil moisture and nutrients more efficiently

2016 4

and play an important role in increasing soil anti-erodibility in forest steppe zone.

Key words: root length density; root biomass; specific root length; plant community
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Fig.1 Location of Yan river basin, small watersheds and sampling plots
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Tab.1 Basic information of communities
\ N A \ H B SR + 4 P 5 1
— e . TEARZ HEARZ LA HEH% i BB T
B W/ HE/ % FHE/ % HE/%
(gkg™") (gkg™") HAE/mm
SHDP 4 21 2 26 £9 39 +12 23 +6 76 +9 34.80 £5.52 2.06 £0.08 2.78 £0.08
CLP 2 22 2 25 +15 12+6 45 £ 15 72 +13 42.61 £5.62 2.07 £0.06 3.31+£0.05
LTP 3 23 £6 65 £ 15 22 £12 37 £10 95 +0 43.77 £5.87 2.57 £0.01 3.18 £0. 12
HHP 3 23 +4 40 =20 18 £2 58 £22 11.71 £1. 50 1.16 0. 05 2.54 £0.02
B GL 3 20 £6 7+2 18 £ 12 25 +10 8.85 +£0.80 0.88 +0.01 2.78 £0.32
LGB 3 20 +4 10 +4 13 £10 24 +14 9.77 £0.24 0.52 +0.01 3.33 £0.01
DW 3 20 £6 33 £2 33 +£2 16.83 +4.55 1.04 £0. 20 3.28 0. 05
TG 4 19 £2 33 £8 33 £8 11.59 +1.22 0.79 +0.03 3.19 £0. 14
Dz 3 22 +3 13 £7 355 48 +12 10.21 £0.0 0.57 0. 05 3.20 £0.03
LGB 4 14 +0 70 £2 25 +5 29 +3 6.28 0. 55 0.52 +0. 04 3.11 £0. 05
ST 3 22 +3 25 +5 25 £15 355 7.73 £0.91 0.53 +£0.07 3.23 £0.02
ZH 3 26 +0 350 35+0 5.33+0.22 0.47 +£0.01 3.33 £0.01
S TJD 3 12 1 42 +£3 42 +3 6.95 £0.40 0.52 +0.01 3.34 £0.01
AR TC 3 22 2 23 +7 23 +7 6.11 £0.42 0.50 £0.01 3.13 £0.10
TG 9 22 +1 28 £5 28 £5 6.68 £1.09 0.44 +0.03 3.15 +£0.03
JT 3 30 +0 46 +0 46 £0 9.45 0. 60 0.53 +0.01 3.29 £0.05
BD 5 20 £2 37 £0 37 +6 8.89 +0.78 0.54 +0. 06 3.05 +£0.02
BY 7 17 £1 31 +7 31 +7 6.70 +0. 33 0.45 +0.07 3.22 £0.04
ST 3 28 £8 60 £ 15 55 £17 86 +4 5.92 +0. 68 0.43 +0.01 2.85 +£0.03
BL 4 19 £1 39 +1 39 +1 7.42 +0. 18 0.41 +0.01 2.88 +£0.02
bDwW 8 21 2 47 £ 11 47 £ 11 9.86 £0. 14 0.57 £0.04 3.15 +£0. 18
i
TG 8 22 =1 38 £6 386 6.40 £0. 25 0.37 +£0.01 3.07 £0. 05
TID 6 20 £1 350 35+0 6.98 +0. 20 0.54 +£0.01 3.18 £0.01
TY 3 35+2 61 £16 61 16 11.45 +0.49 0.67 0. 06 2.67 £0.30
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Fig.2 Distribution characteristics of root parameters with different diameter classes in different vegetation zones
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Tab.2 Distribution characteristics of root parameters with different diameter classes

REEE/ (mom %)

REEYE/ (gom ?) A K/ (meg ™)

gy A i i i
By d<1 mm d=1~2mnm d<1 mm d=1~2mm d<lmm d=1~2mm
/% L/ % Lt/ % /%
SHDP 3594.75 £699.86 99.22  28.26 +6.67 0.78 553.26+101.49 91.82  49.28%13.55  8.18  6.52+0.44 0.61 +0.05
CLP  3128.28 £219.27 97.91  66.87 +12.61  2.09  407.29 £49.28 83.67  79.4617.55  16.32 7.78 +0.41 0.86 +0.03
LTP  1836.45+190.88 96.84  60.00 +6.09 3,16 390.63 £62.43  81.48  88.79£13.37  18.52 4.79+0.29 0.69 £0.03
e HHP 3316.14 £106. 14 98.56  48.49 +4.00 1.44  526.26+11.88 88.06  71.35+9.25 11.94  6.30£0.12 0.69 0.03
B GL  2306.27 +601.88 98.00  46.97 +19.64  2.00  246.92+54.18 84.48 4537 =11.35 1552 9.14+0.46 0.93 +0.22
LGB 686.71 £96.06 97.95  14.34 +7.06 2.05 70.43 £5.85  78.26  19.56+9.10  21.74 10.12£2.23 0.67 +0.07
DW  1963.18 £681.05 99.36  12.71 £2.05 0.64  198.55+46.20 87.52  28.31£9.51 12,48 9.26+1.38 0.57 +0.18
TG 1395.5+161.27 96.39  52.33+15.01  3.61  178.13 £30.55 74.69  60.36 £13.93  25.31 8.20+1.00 0.84 +0.06
DZ  6488.41 £503.81 99.63  23.87 +0.52 0.37  805.31%123.94 94.81  44.05£9.99 519 8.26+0.67 0.610.17
LGB 2052.78 +130.80 98.31  35.27+11.37  1.69  340.33+£29.96 83.02  69.62+0.89  16.98 6.06+0.15 0.50+0.16
ST 1197.37 £338.41 96.71  40.79 £12.12  3.29  104.29 +36.79  93.91 6.76 +1.78 6.09 12.39+1.36 6.08 +0.80
ZH  2630.57 £327.52 98.06  52.17+17.73  1.94  341.88+£22.90 82.01  74.98+31.06 17.99 7.88+1.51 0.81+0.17
. TID 4915.60£740.88 98.74  62.83+15.66  1.26  669.98:28.49 89.53  78.36x14.27  10.47 7.27:0.80 0.780.06
MWﬁEWTc 2371.81 £365.57 99.12  21.05 0. 05 0.88  357.29%31.35 88.92  44.51£23.12 11.08 6.56+0.45 1.82=1.46
TG 2156.63 +308.46 98.17  40.30+5.38 1.83  298.85£55.56 84.76  53.75+10.60  15.24 7.82£0.45 1.21 £0.37
T 1389.53 £81.81 97.41  36.98+14.70  2.59  133.44£3.05  78.09  37.44x5.60  21.91 10.40+0.38 0.91+0.26
BD  2291.78 £546.39 97.74  53.10+16.11  2.26  179.90 £33.45 88.36  23.71%6.00  11.64 12.42+0.77 2.07 +0.25
BY  1602.28 £172.52 97.21  45.96 +17.94 2,79  117.48 +11.57 85.98  19.16 £3.17  14.02 13.67 +0.84 2.42+0.83
ST 1832.02£449.19 98.91  20.24 +0.29 1.09  147.05£46.53  86.87  22.23+0.05  13.13 13.26+1.33 0.91 £0.01
BL  1543.17 £208.45 97.66  37.04+11.76  2.34 84.46£2.60  72.32  32.33£9.84  27.68 18.15+1.91 1.13+0.02
DW  2634.79 £711.86 98.86  30.43 +7.06 114 268.1383.43 89.25  32.29%7.73  10.75 12.26+2.43 0.96 +0.09
R TG 967.92+117.39 94.96  51.32£5.12 5.0 112.20£18.01  68.95  50.52+11.79  31.05 9.47%2.67 1.09=0.17
TID  874.87 £156.77 89.06  107.47+9.82  10.94  124.82+5.30  52.53 112.78+13.36  47.47 7.14+1.56 0.96 +0.03
TY  1007.64+84.47 9535  49.15£16.13  4.65 86.04£9.96  68.61  39.38+12.45  31.40 11.98+0.94 1.22+0.03
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Fig.3 Root parameters characteristics in different vegetation zones
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Fig.4 Root parameters characteristics of different communities in forest zone
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Fig.5 Root parameters characteristics of different communities in forest steppe zone
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Tab.3 Root parameters characteristics of the same dominant species community in different vegetation zones
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