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Abstract; In this study, the grasslands sown with a single cultivar for the restoration of the “Black Beach” , the severely
degraded alpine meadow in the headwater areas of the Qinghai—Tibetan Plateau, were investigated. To determine when the
plant community structure, composition, and diversity are close to those of the natural grassland and the threshold of the

recovery time in terms of plant restoration succession, plant species composition, height, coverage, aboveground biomass,
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and diversity of both the plant community and functional groups of the cultivated grassland in different planting years were
investigated. The objectives of this study were to establish a scientific basis for regulating restored grasslands through
cultivation and provide theoretical guidance for the restoration of the degraded grassland in the Three Rivers Source region.
The results showed that the number of gramineous plants increased significantly during the first five years after the
establishment of the cultivated grassland, the height of plant communities increased by 847.6% , and the coverage plant
communities increased by 134.5%. The diversity index of the grassland plant communities across the restoration years
showed a growing trend, and plant community composition reached a steady state after eight years of grassland cultivation.
After 16 to 18 years of grassland cultivation, the plant community reached a more stable state in terms of species
composition and diversity. The Jaccard, Sorensen similarity, and Cody difference indices of the plant community between
the cultivated grassland and the non—degraded natural grassland in 18 years of grassland cultivation were 0.596, 0.747, and
9.5, respectively. Consequently, the restoration of the “Black Beach” degraded grassland with grassland cultivation may
generate a better recovery effect after 8 years of grass plantation, with appropriate regulation strategies to promote the
progress of the cultivated grasslands towards natural conditions. The species composition of the cultivated grassland in 18
years was similar to that of the natural grassland, but with some differences. In the headwater areas, 18 years may be the
minimum time needed to fully restore the “Black Beach” degraded grasslands into healthy natural grasslands through

grassland cultivation.
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Table 1 The basic situation of plots

FE g5 K HAHAR IR G
Serial number of plots Aliitude/m Establishment period/a Longitude and latitude
S1 3914—3920 1 34°21'34.4"N 100°29'46.3"E
S2 3695—3708 6 34°28'11.5"N 100°13'10.6"E
S3 3739—3750 8 34°28'21.4"N 100°12'36.1"E
S4 3477—3757 12 34°27'37.4"N 100°12'29.3"E
S5 3740—3747 13 34°26'48.5" N100°12'39.4"E
S6 3713—3733 14 34°28'5.9" N100°12'48.9"E
S7 3822—3961 16 34°21'38.8" N100°29'51.3"E
S8 3725—3739 18 34°28'5.3" N100°12'59.2"E
ND 3700—3714 FAREHY Natural grassland 34°29'36.2"N E100°13'48.4"E
SD 3738—3742 “ ML “ Black Beach” 34°28'1.0"N E100°12'39.7"E

S #EH, Sample plot;ND;: KAREHE  Natural grassland ;SD: “ B 43" | “Black Beach”
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Table 2 Dominant species composition of plant communities in different restoration years

RS sty WEE G | EEa TEE B | RAEAH FEE
number Dominant Importance Advantage || Dominant Importance Advantage || Dominant Importance Advantage
of plis species value degree || species value degree || species value degree

S1 TEFEGEHIRL E.nutans 0.45 0.1447 || #EAEIFIIE N.coerulescens 0.27 0.1523 || BFZ Poviviparum 0.25 0.0223
S2 TR E.nutans 0.33 0.0090 || ¥ K. eristata 0.29 0.0245 || &KX D.caespitosa 0.29 0.0001
S3 FH IR K. bluegrass 0.55 0.0652 || WREBIHE E. nutans 0.42 0.0375 || ¥ K cristata 0.41 0.0025
sS4 BRI E.nutans 0.53 0.0503 || F K K. bluegrass 0.34 0.0323 || ¥4 K. cristata 0.26 0.0076
S5 RS E.nutans 0.54 0.0535 || ¥ K.cristata 0.30 0.0168 || HHEEF F.sinensis 0.26 0.0023
S6  FEREHHLE E.nutans 0.57 0.0107 || YA K.cristata 0.23 0.0054 || BFHE L virgaurea 0.22 0.0091
ST TR £ nutans 0.49 0.0508 || Hl 555 P.kansuensis 0.32 0.0140 || BHFHK P.crymophila 0.27 0.0107
S8 EAEEHI E.nutans 0.58 0.1192 || B K K. bluegrass 0.24 0.0017 || ¥4 K.cristata 0.24 0.0035
ND SRR K. nutans 0.36 0.0371 || ¥ K cristata 0.33 0.0003 || {4 W7 G.paludosa 0.25 0.0002
SD  HmEE L virgaurea 0.42 0.0595 || %12 M.kokonorica 0.33 0.0890 || FiLli# A.nanschanica 0.30 0.0648
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Fig.3 The diversity indexes of artificial grassland in different planting periods
Dy, -T FE ML S FEE ALY (1) Margalef 35 BEF5 40, Margalef richness index of total plot communities; D, -G : RASFEHE Y I Margalef =& B 55K,
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C-T FEH SIS A Y Simpson 1 #4335 31, Simpson dominance index of total plot communities; C-G ; < A B ) (4 Simpson i 34 BE 8 %5,
Simpson dominance index of gramineous plants; C-C ; JFEERHME YK Simpson 1534 5%, Simpson dominance index of Cyperaceous plants; C-L; &
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451 FEFR L, Pielou evenness index of leguminous plants ; E-F ; 2228 5 Pielou 12 FEFE %, Pielou evenness index of forbs
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Table 3  Jaccard Index of grassland communities with different restoration years and control groups (C;)

SD S1 S2 S3 sS4 S5 S6 S7 S8
S1 0.359
S2 0.455 0.295
S3 0.500 0.319 0.659
S4 0.568 0.348 0.490 0.592
S5 0.465 0.366 0.558 0.714 0.565
S6 0.439 0.368 0.575 0.659 0.581 0.722
S7 0.409 0.410 0.500 0.543 0.543 0.585 0.649
S8 0.422 0.326 0.581 0.622 0.587 0.675 0.703 0.650
ND 0.365 0.280 0.500 0.569 0.538 0.574 0.591 0.490 0.596

T4 TEEEHPHANIEME X SITHEZA Sorensen 155 ( C,)
Table 4  Sorensen Index of grassland communities with different restoration years and control groups (C,)

SD S1 S2 S3 S4 S5 S6 S7 S8
S1 0.528
S2 0.625 0.456
S3 0.667 0.484 0.795
S4 0.725 0.516 0.658 0.744
S5 0.635 0.536 0.716 0.833 0.722
S6 0.610 0.538 0.730 0.794 0.735 0.839
S7 0.581 0.582 0.667 0.704 0.704 0.738 0.787
S8 0.594 0.491 0.735 0.767 0.740 0.806 0.825 0.788
ND 0.535 0.438 0.667 0.725 0.700 0.730 0.743 0.658 0.747

x5 AREBEHANAIEMBESRA Cody 38 (B.)

Table 5 Cody Index of grassland communities with different restoration years and control groups (8.)

SD S1 S2 S3 S4 S5 S6 S7 S8
S1 12.5
S2 12.0 15.5
S3 11.5 16.0 7.5
S4 9.5 15.0 12.5 10.0
S5 11.5 13.0 9.5 6.0 10.0
S6 11.5 12.0 8.5 7.0 9.0 5.0
S7 13.0 11.5 11.0 10.5 10.5 8.5 6.5
S8 13.0 14.5 9.0 8.5 9.5 6.5 5.5 7.0
ND 16.5 18.0 12.5 11.0 12.0 10.0 9.0 12.5 9.5

3 itig
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