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Dynamic distribution characters of herbaceous vegetation root systems in abandoned grasslands of Loess
Plateaw. LI Peng"?, LI Zhanbin"*?, TANTAI Zhan®( 'Northwest SciTech University of Agriculture and
Forestry, Yangling 712100, China; *Xi’ an University of Technology, Xi’ an 710048, China; ‘Institute of
Soil and Water Conservation, Chinese Academy of Sciences, Yangling 712100, China).-Chin. J. Appl. Ecol. ,
2005,16( 5) : 849~ 853.

The investigation on the vertical distribution characters of herbaceous vegetation root systems in abandoned and
natural grasslands of Loess Plateau by the method of soil auger showed that there were no significant differences
in root system distribution patterns between different sampling points, and the related root indexes could be used
to indicate the vertical distribution characters of vegetation roots. The main root indexes including root biomass
and root length were decreased with increasing soil depth, but increased with increasing abandoned years. After &
bandoned for more than 20 years, the root distribution characters of abandoned grassland were approached to that
of natural grassland. The root extinction coefficient decreased with increasing abandoned years, indicating that
more and more roots w ere concentrated in surface soil layer with the increase of abandoned time, w hich was help
ful to the improvement of soil physical and chemical properties, and beneficial to the new species intrusion and

vegetation succession.

Key words  Soil auger, Root index, Root biomass, Root distinction coefficient, Abandoned land, Loess
Plateau.
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Table 1 Vegetation composition of different abandoned times

Land type Vegetat ion com posit ion Land history
I A. annua S. viridis A
11 A. annua S. bungeana A
B. ischaemum S. viridis
il S. bungeana B. ischaemum A
S. viridis
v S. bungeana B. ischaemum A
S. viridis
\% S. bungeana B. ischaemum B
L. bicolorr D. indicum
Z. jujuba
I. Abandoned land for 1~ 2 year; II. 7~ 9  Abandoned
land for 7~ 9 year; III 15~ 17 Abandoned land for 15~ 17 year; IV.
23~ 25  Abandoned land for 23~ 25yea; V. Naturd grasshnd.
A: Abandonel land; B: Grasshnd.
3
3.1
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Table 2 Square errors analysis of root length, root surface area and root
volume at different diameter and different depth

r

Ttem Source o error SS df MS

Root lngth Diameter class 109971. 8 9 12219. 09 105.1073
Depth 272253. 7 12 22687. 81  195.1581
Alternation 78005. 81 108 722.276  6.212942
Interior 211581. 3 1820 116 2535
Total 671812 6 1949

Reot surfice Diam eter class 3562 297 9 395. 8108 150.9491

aea Depth 3319. 799 12 276. 6499  105.5051
Alternation 1869. 235 108 17. 30773 6.600594
Interior 4772 308 1820 2 622147
Total 13523. 64 1949

Rool. volume Diameter dlass 2 127386 9 0. 236376  70.08874
Depth 2 831971 12 0235998  69.97646
Alternation 2. 708519 108 0. 025079  7.436224
Interior 6. 138001 1820 0. 003373
Total 13. 80588 1949
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Fig 1 Vertical wot length density dstributions of vegetation at different
succession stages.
a) 1~ 2 Vegetation on the land abandoned for 1~ 2 years; b)
7~ 9  Vegetation on the land abandoned for 7~ 9 years; c) 13
~ 15 Vegetation on the land abandoned for 13~ 15 years; d) 20
Vegetation on the land abandoned for 20 years; e) Vegeta
tion on natural grassland. T he sam e below. 1)D < 0.5 mm;2)0. 5
mm< D< 0. 5mm;3)1 mm< D< 1.5 mm; 4) 1.5 mm< D< 2mm;
5)2mm< D< 3 mm; 6) D> 3 mm.
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Fig. 2 Vertical root biomass distributions on the abandoned hnds. 1 Alepndwo P, Johann K, Miguel A, er al. 1999. Relatonship of soil
characteristics to vegetation successions on a sequence of degraded
3 and rehabilitated soils in Honduras. Agric Ecosyst Environ, 72: 215
Table 3 Vertical root distribution parameters of different root indexes ~ 225
at different succession stages 2 Berish CW. 1982. Root biomass and surface area in 3 successional
tropical forests. Can J For Res, 12: 699~ 704
Succession R oot Root Root surface Root 3 Canndell J, Jackson RB, Ehleringer JR, et al. 1996. Maximum root
stages biomass length area volume ing depth of vegetation types at the global scale. Oecologia, 108:
) 583~ 595
1~ 2 year 0.975 0.98 0.98 0. 982 4 Coile TS. 1936. Distribution of forest tree roots m North Carolina
7~ 9 p piedmont soils. J For, 35: 247~ 257
7~ 9 year 0. 965 0.978 0.978 0.98 5 Cresswell HP, Kirkegaard JA. 1995. Subsoil amelioration by plant
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