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Abstract: Fine roots ( <2 mm) play a major role in biogeochemical cycling in ecosystems. By the
methods of soil cores and ingrowth soil cores we studied the biomass and annual production of fine
roots in 0 —40 cm soil layers of four main vegetation types 1i.e. Robinia pseudoacacia plantation

deciduous shrubs abandoned grassland and Artemisia desertorum community in Loess Plateau

China. The spatial patterns of fine root biomass and production were negatively associated with lati—
tudes. The fine root biomass in the 0 =40 cm soil layer was in the order of deciduous shrubs (220
g*m™ ) R. pseudoacacia plantation (163 g+ m™>) abandoned grassland (162 g * m ™) and
A. desertorum community (79 g * m~?) . The proportion of <1 mm fine root biomass (74.1%) in
the 0 —40 cm soil layer of abandoned grassland was significantly higher than those in the other three
vegetation types. The fine root biomass of the four vegetation types was mainly distributed in the 0 —
10 cm soil layer and decreased with soil depth. The proportion of fine root biomass (44.1%) in the
0 — 10 cm soil layer of abandoned grassland was significantly higher than those in other three vegeta—
tion types. The fine root productions of four vegetation types were in the order of abandoned grass—
land (315 g*m™ *a') >deciduous shrubs (249 g*m™> *a™') >R. pseudoacacia plantation
(219 g*m™> *a™') >A. desertorum community (115 g*m™> *a™') and mainly concentrated
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in the 0 —10 cm top soil layer and decreased with the soil depth. The proportion of the annual pro—
duction (40.4%) in the 0 — 10 cm soil layer was the highest in abandoned grassland. Fine roots of
abandoned grassland turned over faster than those from the other three vegetation types.
Key words: Robinia pseudoacacia plantation; deciduous shrubs; abandoned grassland; Artemisia
desertorum community; fine root biomass; production.
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1
Table 1 Status of experimental plots

Site Latitude ~ Vegetation Dominant Altitude Soil type Annual average  Stand Coverage
and type species (m) precipitation density (%)
longitude (' mm) (tree * hm _2)

| 35°57° N I Robinia pseudoacacia 1085 510 ~520 1200 39
Fuxian 1 109°22° E Loessial soil

2 35°06" N I Robinia pseudoacacia 1088 510 ~520 1250 73
Fuxian 2 109°23° E Loessial soil

3 36°13° N 1 Robinia pseudoacacia 1095 505 ~511 950 24
Ganquan 3 109°21° E Loessial soil

4 36°22° N 1 Robinia pseudoacacia 1247 505 ~511 1250 65
Ganquan 4 109°23" E Loessial soil

5 36°41° N 1 Robinia pseudoacacia 1190 505 ~511 1100 55
Ganquan 5 109°25” E Loessial soil

6 36°45° N I Caragana korshinskii 1200 395 ~507 - 93
Ansai 6 109°15” E Loessial soil

7 36°50” N I Lespedeza davurica- 1168 395 ~507 - 55
Ansai 7 109°16" E Artemisia capillaris+ Incarvillea sinensis Loessial soil

8 36°50° N | Poa sinattenuata~ Artemisia 1183 395 ~507 - 9
Ansai 8 109°16" E gmelinii Loessial soil

9 36°51° N I Hippophae rhamnoides 1108 395 ~507 - 89
Ansai 9 109°18° E Loessial soil

10 36°51° N I} Dracocephalum moldavica 1100 395 ~507 - 71
Ansai 10 109°18° E Lespedeza davurica Bothriochloa Loessial soil

ischcemum

11 37°00" N | Artemisia desertorum Phragmites 1220 395 ~507 - 64
Ansai 11 109°10" E australis Lespedeza davurica Loessial soil

12 37°08° N il Thermopsis lanceolala 1260 395 ~507 - 69
Ansai 12 109°02° E Lespedeza davurica Loessial soil

13 37°15° N I Caragana korshinskii 1422 386 ~396 - 77
Jingbian 13 108°58" E Heteropappus altaicus Loess sandy soil

14 37°19° N | Incarvillea sinensis~ Hippophae rham— 1553 386 ~396 - 65
Jingbian 14 108°55” E noides Heteropappus altaicus Loess sandy soil

15 37°41° N I Hippophae rhamnoides 1408 386 ~396 - 72
Jingbian 15 108°51” E Loess sandy soil

16 37°45° N I Salix psammophila 1350 386 ~396 - 44
Jingbian 16 108°56" E Loess sandy soil

17 37°52° N Il Salix  psammophila Medicago 1158 371 ~389 - 42
Hengshan 17 109°03° E sativa Loess sandy soil

18 38°03° N v Artemisia desertorum 1053 371 ~389 - 33
Hengshan 18 109°22° E Aeolian sandy soil

19 38°05° N v Artemisia desertorum Stipa 1135 371 ~389 - 29
Hengshan 19 109°21" E krylovii Aeolian sandy soil

20 38°18" N v Artemisia desertorum 1163 360 ~372 - 24
Yulin 20 109°49° E Aeolian sandy soil

21 38°11" N v Artemisia  desertorum- 1144 360 ~372 - 19
Yulin 21 109°27° E Caragana microphylla Aeolian sandy soil
I: Robinia pseudoacacia plantation; [I: Deciduous shrubs; 1II: Abandoned grassland; 1V: Artemisia

desertorum community.
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Fig.1  Variation of fine root biomass and annual production
with latitude.
* P<0.05.
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Table 2 Fine root standing biomass of the four vegetation
types (g m~)

Diameter ( mm)

Vegetation type <l 1~2 <2

112 £15b  51+7b 163 £22b
Robinia pseudoacacia plantation

156 £22a 64 £6a 220 £27a
Deciduous shrub

120 £22b 42 +5b 162 +28b
Abandoned grassland

49 +14c 30 +10b 79 £22¢

Artemisia_desertorum_community

( P <0.05) Different small letters in—
dicated significant difference at 0. 05 level.

2 4
Fig.2 Vertical distribution of fine root biomass in four vegeta—

tion types.

I: Robinia pseudoacacia plantation; 1[I : Decid—
uous shrub; I: Abandoned grassland; [V: Artemi—
sia desertorum community. The same below.
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Fig.3 Annual production of fine root in four vegetation types.
(P <0.05)
Different small letters in the same soil layer indicated significant differ—
ence among different vegetation types at 0. 05 level.
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