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Litter and its water-holding properties of typical plant communities
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Abstract  Background Gully steep slopes is the geomorphic position where soil erosion is the most
serious in the Loess Plateau in which soil and water conservation has always been paid more attention to.
The litter layer presents many functions effectively such as capturing precipitation regulating surface
runoff and preserving soil and water from erosion. However compared with hilly slopes relative few
studies have been conducted to quantify the accumulative amount and water-holding capacity of plant
litters on gully steep slopes. Moreover the comparative study of litter on hilly slopes and gully slopes is
less. Methods To clarify the eco-hydrological functions of plant litters located on gully steep slopes of

the loess hilly—gully region seven typical vegetation communities were selected in Zhifanggou small
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watershed in Ansai district Shaanxi province. The accumulative amount of litter was determined by
harvesting method. Water-holding capacity and absorption rate was measured by the immersion method.
Litter coverage was estimated by sighting estimation. Results 1) The mean litter accumulation of shrub
communities( 486. 94 g/m”) was significantly greater than that of herb communities ( 230. 87 g/m’) ( P <
0.05) . 2) The mean litter coverage of herb communities (43.1%) was higher than that of shrub
communities ( 39.8%) . The litter coverage of Leymus secalinus ( Georgi) Tzvel. community was
obviously greater than other communities ( P <0. 05) . 3) The mean litter effective interception capacity
of shrub communities ( 567.4 g/m’) was notably greater than that of herb communities ( 323.9 g/m”)
and the largest was in Caragana korshinskii Kom. community (685.26 g/m”) while the smallest was in
Bothriochloa ischaemum ( L.) Keng (149.11 g/m’). 4) By analyzing and fitting the water-holding
capacity and soaking time of different communities the relationship between water-holding capacity and
soaking time was obtained as: U = alnt + b. Conclusions The shrub litter is more effective than
herbaceous litter in reducing runoff and conserving soil and water on the gully slopes. The accumulative
amount coverage and effective water-holding capacity of the typical vegetation litters on gully steep slopes
were lower than those of hilly slope in the same small watershed. C. Korshinskii Kom. and Hippophae
rhamnoides are the better choice for sunny slope to control erosion L. secalinus ( Georgi ) Tzvel. is the
preferable plant for shadow slope. The results are conducive to assessing the hydrological benefits of litter
layer and allocation of soil conservation measures on gully steep slopes in the hilly-gully region.

Keywords: gully steep slope; litter volume; water absorption ratio; water-holding capacity; effective

interception capacity
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Basic information of plant community survey sites

Plant community Soil type Longitude and latitude Altitude/m  Aspect/( °) Gradient/( °)
Carex lanceolata Boott Loessal soil E 109°15°6. 5" N 36°45°16. 6" 1125 350 35.8
Leymus Secalium ( Georgi) Tzvel. Loessal soil E 109°15°6. 5" N 36°45°16. 6" 1124 350 35.8
Artemisia gmelinii Web. Loessal soil E 109°1427.2" N 36°43746.2" 1320 103 37.0
Artemisia giraldii Pamp. Loessal soil E 109°1427" N 36°44°7" 1250 80 27.2
Bothriochloa ischaemum ( 1. ) Keng ’ E 109°14°40" N 36°44°8" 1230 101 33.0
Loessal soil + red puddle
Hippophae rhamnoides 1. Loessal soil E 109°15°5.0" N 36°45°19.4" 1180 110 25.2
Caragana korshinskii Kom. Loessal soil E 109°14-31" N 36°43740" 1330 105 34.4
2.2 . 50 o
3 ( Imx1lm 2 50%) (
mx2m), N N )
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Fig.1 Litter coverage of plant communities on the gully steep slopes
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Fig.2 Litters volume of plant communities on the gully steep slopes
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Fig.3 Effective interception capacity and maximum water absorption ratio of litters in plant

communities on the gully steep slopes
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2
Tab.2 Correlation analysis between litter volume and characteristics of above-ground plant
Simpson
Factor Litter volume ~ Above-ground biomass Plant coverage ~ S-diversity index ~Margelef index Pielou index
Litter volume 1
Above-ground biomass 0. 886 1
Plant coverage -0.061 -0.094 1
Simpson S-diversity index 0.011 0.110 0. 586 1
Margelef index —-0.472 -0.624 0.511 0. 301 1
Pielou index 0.272 0. 446 0. 461 0. 840" -0.223 1
D 0. 05 *k 0.01 o Notes: * refers to a significant correlation at the 0. 05 level and **re—
fers to a significant correlation at the 0. 01 level.
(P <0.01) 0. 89 (5.

o 4.2
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5

Fig.5 Relationship between above—ground and litter volume
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