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Abstract: Ripping is one of the basic measures for grassland improvement, and its intensity a key link in the process.
Ripping is greatly significance for the sustainable management of grassland sustainability. The available studies have mainly
focused on the impacts of the ripping on the plant community structure and productivity, while the response of plant
community and soil moisture to the ripped intensity is still unclear. In order to explore the impact of the intensity of
grassland ripped (27.4% , 46.3% and 61.9%) on the species richness, biomass and soil moisture of plant community,
grassland ripped experiments were carried out in the typical steppe of the Loess Plateau. The results showed that the ripped
intensity significantly affected the biomass of the plant community, species richness and soil moisture. The species richness

of the ripped belt was significantly lower than that of the unripped belt by 1—3 species/m” under three ripped intensities.
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Compared with the whole area, the similarity of plant community in the ripped belt was lower by 23.85%—119.23% , while
the unripped belt was lower by 44.43—84.55%. The aboveground biomass ( AGB) of the ripped belt, unripped belt and
whole area all increased with the increase of species richness and aboveground biomass was negatively correlated with
Simpson index and Shannon Weiner index. When the ripped intensity was 27.4% and 61.9% , the AGB of the ripped belt
and the unripped belt decreased with the increase of soil moisture. The belowground biomass ( BGB) and total biomass of
each ripped intensity were significantly negatively correlated with soil moisture. The BGB of the unripped belt under three
ripped intensities was 88.2%—134.6%, 52.4%—67.8% and 2.5%—16. 6% higher than that of the ripped belt,
respectively. The biomass was 103.9%—152.9% , 59.3%—75.8% and 9.1%—22.6% higher than that of the ripped belt.
The species richness and AGB of the plant community first increased and then decreased with the increase of the ripping
intensity. When the ripping intensity was 43.7%—55.3% and 43.8%—45.7%, the species richness and biomass of the
plant community reached the highest. The species richness, community similarity index, root—to shoot ratio and other
indicators of the community were integrated to analyze the impact of ripped intensity on plant community diversity, biomass
and soil moisture, and clarified the impact rule and mechanism of ripped on the characteristics of typical steppe plant
community and soil moisture in this experiment. The results provide a scientific basis for the adoption of ripped measures to
achieve grassland cultivation and restoration, and is of great significance for protecting grassland biodiversity and improving

grassland productivity.
Key Words: ripping intensity; biomass; species richness; grassland restoration; biodiversity-productivity relationship
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Table 1 Life form composition of plant community

LRZIES B H g i
Species Department Plant life form
WK BT Lespedeza davurica SF AR
VPHTHE Leguminosae g SAEH:
1% Medicago Sativa Linn o) i
K148 Gueldenstaedtia verna( Georgi) Boriss = LAFHE
FAEIE Oxytropis ochrocephala Bunge TR LI
FLAAEE I Astragalus galactites Pall TR LA
BT Oxytropis psamocharis L3 LA
LK Poa annua L RAR) AR
WU Leymus secalinus ( Georgi) Tzvel ARAFE LA
% Pennisetum centrasiaticum Tzvel RAF ZARH:
KSR H Setaria viridis (1..) Beauv RAF —4EA
K158 Stipa bungeana Trin KA} LAEH
K& T 58 Cleistogenes squarrosa (Trin.) Keng RARL LA
$FF Eriochloa villosa (Thunb.) Kunth N _Apg
WA YE Taraxacum mongolicum Hand.-Mazz 4 PN
%8 Artemisia frigida Willd ESER EZ-
B JR 250 1 4E Heteropappus altaicus (Willd.) Novopokr BF} SAEH:
W RE Artemisia capillaris Thunb i LA
W53 Iveris denticulata BHE Py
HIBELE Convolvulus arvensis L. TREAER AL
FTHIAE Calystegia hederacea Wall LRt —AEE
i & Polygonumaviculare 1. iR} A
1b¥% Agriophyllum squarrosum (L.) Mog iR} AR
TR Potentilla bifurca Linn R EZ=
HiAHIR Cynanchum thesioides (Freyn) K. Schum. R SAEE
& Polygala tenuifolia Willd R LA
BiEJHE Oxalis corniculata L it 3% B R} LA
W SRIF Torularia humilis (C. A. Mey.) O. E. Schulz R LA
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Table 2 Species diversity index under different ripping intensity

RIS S/ %o HURE X 45k Simpson 54X Shannon Weiner 15 %% 5] BEFR R
Ripping intensity Sampling area Simpson index Shannon Weiner index Evenness index

27.4 RN 0.46+0.00B 1.14£0.01B 0.45+0.01B

Ry 0.82+0.01A 1.95+0.05A 0.81£0.01A

46.3 KRN 0.24+0.04B 0.62+0.07B 0.22+0.02B

Ry 0.76+0.03A 1.67+0.07A 0.63+0.03A

61.9 AR Wt 0.71£0.01A 1.51£0.03A 0.58+0.02A

Ry 0.76+0.02AB 1.97+0.08AB 0.71+0.03B

PR 2R Source of error

KI5 B Ripping intensity e % s % %
HURE X $5, Sampling area _—_ . .
R 3 5 < BURE IX 8k Ripping intensityxSampling area e o o . .

A RN B 7R N R R 5% BT Rk T 55 R R Y Simpson $8 %X Shannon Weiner 38508 34141 BE 8 500 . 21
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