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Growth of four herbaceous species in different mixing modes for restoration of

desertificated grassland around Cuona Lake, Tibet
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Abstract: This paper aimed to find the suitable herbaceous species and their planting modes for grassland restoration in the
desertification area in Tibet. We conducted seeding experiments of four herbaceous species, i.e., Onobrychis viciifolia,
Medicago sativa, Elymus dahuricus, and Festuca elata, with different mixing modes and mixing seed amount ratios in
desertificated grassland around Cuona Lake, and measured some plant growth indices such as biomass per area for two
consecutive years. Results showed that; 1) effects of mixing modes on plant height and root length were not significant in
the first year for two gramineous species, i.e., E. dahuricus and F. elata, however, plant height of two leguminous species,
i.e., O. viciifolia and M. sativa, were significant higher in mixing-plots than in mono-plots. 2) Mixing modes significantly
affected the biomass per area in the sowing plots, with biomass of mixing plots increased with decrease of the leguminous
plants ratio. The biomass of the best sowing modes were (151.27+15.26) g/m’( E. dahuricus monoculture) and (144.05 +
7.13) g/m’(E. dahuricus+F. elata, 5:5) respectively for the first year, while (832.13+124.71) g/m’( E. dahuricus
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monoculture) and (723.83+57.14) g/m’( E. dahuricus+F. elata, 7:3) for the second year, respectively. 3) Plant
coverage for mixing modes of the two gramineous species were consistently high during the two years, with the maximum
coverage of 87% occurred in the first year and over 60% in the second year for E. dahuricus +F. elata (5:5). 4)

Gramineous species contributed more biomass per area than leguminous species in grassland restoration under alpine climate.

Key Words: desertificated area of Cuona Lake in Tibet; vegetation restoration; sowing mode; growth indices
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Table 1 Mixing modes of grass species and corresponding seed amount ratio

Jre AP R4 L) STy 5 BRI AL TR L] e
Serial number Plant species Sowing ratio Code Serial number Plant species Sowing ratio Code
1 EANSA — HD 14 EV AR R 7:3 MG1
2 EVIAK — MX 15 5:5 MG2
3 PR — PJ 16 3:7 MG3
4 [EESE — GYM 17 PO+ 25 7:3 PGl
5 Z1 00 B+ P 7:3 HP1 18 5:5 PG2
6 5:5 HP2 19 3:7 PG3
7 3:7 HP3 20 LT RAPMRE RS 7:1.5:1.5 HPG1
8 LT+ 7:3 MP1 21 5:2.5:2.5 HPG2
9 5:5 MP2 22 3:3.5:3.5 HPG3
10 3:7 MP3 23 LG P+ 7:1.5:15 MPG1
11 FARGRRa=rE o 7:3 HG1 24 [CE=2 5:2.5:2.5 MPG2
12 5:5 HG2 25 3:3.5:3.5 MPG3
13 3:7 HG3
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Fig.1 Plant height and root length of four species for different treatments in the first year
HD:ZL 5.4 0. viciifolia; PT: $% 8 ¥ E. dahuricus; MX ; % £ 1 16 M. sativa; GYM; 5 £ 55 F. elata; HP ; 21 5 8 + 34 J§ % 0. viciifolia + E.
dahuricus ; HG . 2L B+ 5 5 0. viciifolia + F. elata; HPG . 21 5 ¥+ 358 B +53E3F 0. viciifolia + E. dahuricus + F. elata ; MP ;3846 E7 45 + 358
M. sativa + E. dahuricus ;PG . 358 ¥+ 5 E. dahuricus + F. elata; MPG . L AE B 15+ 8 B+ £ M. sativa + E. dahuricus + F. elata;
MG L E T+ F 5 . M. sativa + F. elata
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Table 2 Biomass allocation of four herbage species with mono and mixing plots

WY R AR HOE L

A Aboveground biomass/ ( g/m?) Underground biomass/ (g/m?) Root-shot ratio
Sowing mode

2017 2018 2017 2018 2017 2018
HD 19.50+2.46 — 22.25+1.88 — 1.15+0.06 —
MX 65.13+11.45 — 134.21+11.11 — 2.09+0.31 —
PJ 484.00+61.91 561.07+71.97 272.33+37.05 271.05+52.92 0.56+0.03 0.48+0.04
GYM 267.42+42.71 204.63+38.05 103.81+10.12 85.07+2.43 0.39+0.03 0.41+0.03
MP1 258.17+22.58 188.53+64.93 200.63+39.91 96.30+56.12 0.79+0.21 0.51+0.02
MP2 162.88+104.07 332.21+46.26 61.23+21.73 164.97+21.47 0.51+0.33 0.49+0.13
MP3 372.29+26.26 437.01+31.79 193.91+35.49 223.10£17.29 0.53+0.01 0.51+0.04
MGl 287.88+34.49 132.94+11.94 172.21+27.71 64.99+7.21 0.60+0.03 0.48+0.08
MG2 243.05+11.06 147.10+11.94 134.41+7.11 74.37+£14.32 0.55+0.04 0.50+0.02
MG3 326.79+6.20 158.78+9.18 171.88+16.01 76.30+£12.40 0.53+0.04 0.48+0.06
HP1 282.25+14.42 159.74+30.54 138.21+9.14 130.83+40.32 0.49+0.02 0.81+0.03
HP2 104.25+9.19 297.27+37.84 79.58+4.85 167.81+13.03 0.77+0.08 0.56+0.08
HP3 265.17+20.35 317.81+49.30 159.79+9.33 190.57+43.78 0.61+0.06 0.59+0.12
HG1 234.21+21.04 202.08+22.13 210.92+21.38 107.79+22.41 0.91+0.16 0.53+0.04
HG2 291.75+51.64 237.84+3.41 150.67+63.51 110.86+22.55 0.50+0.12 0.46+0.11
HG3 294.88+29.40 231.21+19.08 249.38+32.29 119.98+13.83 0.85+0.14 0.51+0.04
PGl 283.42+44.83 460.32+29.45 173.29+35.33 263.51+29.46 0.61+0.03 0.56+0.05
PG2 464.75+£27.50 306.24+45.18 255.50+8.72 157.78+24.59 0.55+0.02 0.51+0.11
PG3 275.75£29.13 263.52+57.03 139.0+10.13 142.02+6.54 0.51+0.02 0.53+0.02
HPG1 368.58+116.08 287.29+44.22 181.33+47.54 139.44+18.18 0.50+0.11 0.48+0.05
HPG2 316.93+£14.96 360.32+98.45 101.00+3.54 164.38+58.59 0.32+0.01 0.45+0.06
HPG3 506.17+26.12 486.57+22.62 182.92+17.53 224.95x11.09 0.36+0.03 0.46+0.02
MPGI 189.33+23.77 253.13+21.54 123.75+16.55 99.23+11.88 0.65+0.04 0.39+0.03
MPG2 244.25+£9.97 197.22+6.83 151.83+8.00 113.26+13.40 0.62+0.05 0.57+0.04
MPG3 196.38+96.82 297.33+43.55 147.75+2.76 134.84+20.17 0.46+0.02 0.45+0.03
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Fig.2 Plant coverage for different treatments
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Fig.3 Biomass allocation for different seeding ratio of the same species
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Fig.4 Plant coverage of the same species with different seed amount ratio during sowing
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