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Aboveground biomass production and soil moisture characteristics
of different herb communities in the Loess Hilly-gully Region

Li Dongmei' Jiao Feng' > Lei Bo' Zhang Zhe’
(1. Institute of Soil and Water Conservation Chinese Academy of Sciences & Ministry of Water Resources 712100 Yangling Shaanxi China;

2. College of Resources and Environment Northwest A&F University 712100 Yangling Shaanxi China)

Abstract: The objective of this study is to elucidate the biomass production and soil moisture
characteristics of different herb communities at different succession stages in the Loess Hilly—gully Region
on the Loess Plateau. After filed investigation and in situ observation the aboveground biomass soil
moisture and their relationships of five different herbaceous communities ( Stipa bungeana Artemisia
sacrorum A. giraldii Bothriochloa ischaemum S. grandis) in Yanhe Watershed were analyzed. Results
showed that: soil moisture contents of the five plant communities at different succession stages had
obvious vertical distribution characteristics in 0 — 500 c¢m soil profile which decreased in 0 =50 cm layer
then increased in 50 —200 c¢m layer and maintained stable in 200 — 500 cm layer; aboveground biomass
of plant communities showed an increase at early succession stages reaching the peak at B. ischaemum
stage ( about 25 years after returning farmland) and decreased thereafter; there existed positive

correlations between aboveground biomass and soil moisture especially for that in 0 —200 cm soil layer;
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plant communities can make use of soil moisture in deeper layers over succession

adaptation

to environment.
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Tab.1 Characteristics of the plant communities

Community types

Dominant species

Succession years/a Number of samples

+ ~
5 8
S. bungeana S. bungeana + L. daurica S. bungeana
N +
10 8
A. sacrorum A. sacrorum A. sacrorum +A. giraldii
~ + ~ +
15 6
A. giraldii A. giraldii A. giraldii + A. sacrorum A. giraldii + Bothriochloa ischaemum
N +
25 8
B. ischaemum B. ischaemum B. ischaemum + A. giraldii
N +
30 6
S. grandis S. grandis S. grandis + A. sacrorum
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. Tab.2 Biomass of each community and its standard
’ deviation coefficient of variation
50 em ! c ) Biomass/ Standard Coefficient
ty t
200 ~500 cm ommumy ypes ( g'm_z) deviation of variation
° S. bungeana 126. 38 46. 46 0.37
0 ~200 cm A. sacrorum 178.93 77.28 0.43
N A. giraldii 172. 68 103. 10 0. 60
13 15 21
N ° B. ischaemum 197.28 46. 65 0.24
3.2 S. grandis 116. 55 23.28 0. 20
2 3.3
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Tab.3 Various communities in biomass and average soil moisture content in the soil on the vertical profile of the Pearson correlation

R*(P)
Soil depth/cm S. bungeana A. sacrorum A. giraldit B. ischaemum S. grandis

0~20 -0.30(0.48) 0.47(0.24) -0.15(0.73) -0.15(0.73) 0. 18( 0. 66)
20 ~40 0.77(0.04) 0.25(0.54) 0.58(0.13) -0.39(0.34) 0.18(0.67)
40 ~60 0.64(0.11) -0.04(0.94) 0.71(0.05) 0.31(0.49) 0.17(0.69)
60 ~80 0.74( 0. 09) -0.09(0. 83) 0.12(0.76) 0.59(0.15) 0.25(0.55)
80 ~ 100 0.43(0.28) -0.18(0.67) 0.17(0. 69) 0.75( 0. 06) 0. 69( 0. 06)
100 ~ 120 0.37(0.37) -0.12(0.77) 0.17(0. 68) 0.68(0.11) 0.48(0.23)
120 ~ 140 0.23(0.59) -0.18(0.67) 0.16(0.71) 0.21(0.61) 0.55(0.16)
140 ~ 180 0.30(0.47) -0.19(0.68) 0.31(0.46) 0.21(0.61) 0.78(0.04)
180 ~220 0.39(0. 34) -0.09(0.81) 0.41(0.31) 0.28(0.49) 0.72(0.05)
220 ~260 0.37(0.37) -0.11(0.79) 0.56(0. 15) 0.38(0.34) 0.85(0.01)
260 ~300 0.42(0.24) -0.24(0.57) 0.52(0.19) 0.40(0.33) 0.57(0.15)
300 ~400 0.51(0.17) -0.15(0.74) 0.24(0.47) 0.45(0.28) 0.31(0.48)
400 ~ 500 0.47(0.27) -0.17(0.69) 0.43(0.27) 0.38(0.34) 0.36(0.41)

1P <0.05 P <0.01 o Note: P <0.05 means significant and P <0. 0l means very significant.
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