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Abstract: This study aimed to explore the effects of different degradable non-woven cloths on the growth of commonly

ecological restoration grasses in alpine regions, and to thus select the more suitable non-woven cloth materials for
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establishing different types of ecological restoration grasses. In May 2019, five commonly used alpine ecological restoration
grass species, including Poa pratensis, Poa crgmophila, Elymus nutans, Puccinellia tenuiflora and Festuca sinensis, were
selected, to measure the seedlings out, plant height, forage yield, and analyze forage quality (crude protein, crude fat, crude
fiber, etc.) under mulches of five biodegradable non-woven fabrics (straw fiber, hemp fiber, wool fiber). Our results showed
that, 1) Brown straw fiber non-woven cloth is not suitable for all alpine ecological restoration grasses selected in this study
due to the inhibition of seedlings out and growth; 2) Compared with the control, hemp fiber non-woven fabric significantly
increased the plant height of Poa pratensis by 48.81% and the crude fat content of Festuca sinersis by 16.59%, but
significantly reduced the aboveground biomass of Elymus nutans by 32.73% and the acid detergent fiber content of Festuca
sinersis by 14.88%; 3) Compared with the control, white thick wool fiber non-woven cloth significantly increased the plant
height of five forage grasses (29.61% ~ 133.70%), the biomass of forage grasses (except Elymus nutans, 138.97% ~ 1 023.24%),
and the crude protein content of Poa pratensis by 9.11%; 4) Compared with the control, brown thick wool fiber non-woven
cloth significantly increased the crude protein content of Festuca sinersis by 10.51%; 5) Compared with the control, white
thin wool fiber non-woven cloth significantly increased the above-ground biomass of Poa crgmophila by 456.97% and the
crude fat content of Elymus nutans by 17.41%. These results will provide a theoretical basis for ecological restoration of
regions with harsher environmental conditions such as "black soil beaches" in alpine regions and engineering sites.
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Table 1 Thousand kernel weight and seeding
amount of tested grasses

o il =
fossﬁs?e%es Ti)tisid gfjjii 5
kernel weight/g  amount/(g-m )
i 2= BBR Poa pratensis 0.19 )
AU E- K Poa crgmophila 0.21 2
TEREWN . Elymus nutans 2.77 4
BB Pyccinellia tenuiflora 0.13 2
B3 Festuca sinensis 0.62 3
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The seeding amount reference [22-24] was formulated.
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Table 2 Main parameters of the degradable non-woven cloth
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Table 3 Effects of non-woven cloth and grass species on seedling

HIH T H 2L No. of seedlings out

IR Source  H HEdS -
N 4 33.45 <0.001
G 4 13.16 <0.001
NxG 16 1.96 0.032

N, EYifi k¥, G, EHM; FEH.
N, non-woven cloth treatment; G, grasses species; this is applictable for
the following tables as well.
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Figure 1 Effects of different non-woven coverings on seeding of five ecological restoration grasses
AN [ /N 5 7 B 3R 7 [R) o A0 B AN [) I 975 AT Ak B ) 22 5 2 3 (P < 0.05); Control, ANEJR; BS, FEFTLAELYMBaE: WH, BT
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W, #OREgt: TEE.

Different lowercase letters indicate significant differences between different non-woven cloth for the same grasses at the 0.05 level; Control: no film; BS:
straw fiber non-woven cloth; WH: hemp fiber non-woven cloth; WW 1: white thick wool non-woven cloth; BW: brown thick wool non-woven cloth; WW?2:

white thin wool fiber non-woven cloth. No seedlings were topped out under the straw fiber treatment, so no statistics were made; this is applicable for the

following figures as well.
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Table 4 Effects of non-woven cloth and grasses

species on plant height
PR Height
S5 Source H B Edf 7
N 5 59.017 <0.001
G 4 320.828 <0.001
H # Date 6 355.978 <0.001
N x G 20 7.197 <0.001
N x G x Hi§ Date 120 3.442 <0.001
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Figure 2 Effects of different non-woven coverings on the plant height of five ecological restoration grasses
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.
The solid line represents the change over time of the forage plant height under the non-woven fabric laying, and the dashed line represents the overall

growth curve, calculated from the average value of the plant height under different non-woven fabric coverage in each time period.
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Table 5 Effects of non-woven cloth and grass species on the aboveground biomass, and forage quality of grasses

o A HEASE AR = FRPE R AT Y RV A4S =
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S our, c . df biomass content content fiber content fiber content
‘ F P F P P F P F P
N 5 22.49 <0.001 0.57 0.725 2.08 0.113 1.23 0.334 3.20 0.029
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Figure 3 Effects of different non-woven coverings on the aboveground biomass of five ecological restoration grasses
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Figure 4 Effects of different non-woven coverings on forage quality of five ecological restoration grasses
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