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Table 1  The optimal predicted models for different species existed at the alpine grassland
ha=s b FEARL Jife o -
Code Species Sample number Equation

1 A5 Kobresia graminifolia 50 Y =0.033X% %6 0. 707 115.742°*
2 TR L Elymus nutans 48 =0.013x%%% 0.939 714. 884 *
3 i FLER Poa pretensis 47 =0. 008X —0. 006 0.931 605. 681 *
4 ALK P. pachyantha 41 Y =0.009X -0. 576 0.951 761.539
5 1655 Koeleria cristata 46 Y=0.0115X -0.213 0.933 615.562
6 H 75 BT 5 Agrostis hugoniana 49 Y =0.0053X +0. 4065 0.927 603. 961 *
7 203343 Cremanthodium lineare 49 Y =0.012X -0. 047 0. 861 294,789 *
8 Bl SR TE L Anemone obtusiloba 50 Y =0. 0458 X% 7% 0. 879 347. 809 *
9 SMARTERE A, srullifolia 47 Y =0.024X%812 0.816 199. 053 *
10 KL ZE B 3 Potentilla anserina 43 Y=0.0188X 0. 16 0. 888 326.24*
11 N B3R P, fragarioides 48 Y =0.01X +0. 087 0.955 927.229*
12 H 7 X B34 Saussurea kansuensis 40 Y =0. 028 X" 8¢ 0.787 140.292 *
13 KEXES S. hieracioides 19 Y =3E -05X> +0. 01X +0. 247 0. 884 61.291"
14 EARINESG S. stella 11 Y =3E -05x*% 0.972 307.213 "
15 B -5 B B Ajuga ovalifolia var. calantha 45 Y=0.057X -0. 144 0. 846 237.097 *
16 P W 3548 Thermopsis lanceolate 31 Y =0.0186X" %% 0. 866 186.974
17 ZH Gentiana macrophylla 32 Y =0.005X" 122 0.923 357.415*
18 FLI K Euphorbia esula 49 Y =0. 008X +0. 232 0. 887 367.351"
19 FUBH Salvia japonica 46 Y =0.008X +0. 118 0.935 635. 837 *
20 240 Ranunculus tanguticus 48 Y =0.009X -0. 178 0. 897 400.78 *
21 INEBEEMG A rivularis 40 Y=0.017x%82 0.904 356.673
22 HR D 468 Pedicularis kansuensis 20 Y =0.007X +0. 044 0.93 239.397
23 IR /NKEE Euphrasia vehelii 20 Y =0.009X -0. 072 0.938 235.865*
24 W F 15 Pleurospermum camtschaticum 41 Y =0. 006X +0. 09 0.927 498. 667 *
25 BB KN Leontopodium leontopodioides 49 Y =0.013X +0. 188 0. 858 284.245 "
26 HAEBET. Oxytropis ochrocephala 22 Y =0.004X +0.274 0. 949 371. 153"
27 LA Astragalus polycladus 31 Y =0.009X +0. 023 0.943 483.321*
28 HEWJEH Gentiana sinoornata 35 Y =0.021X +0.07 0.922 356.386
29 22175 Lancea tibetica 50 Y=0.039X +0. 046 0.939 737. 665 *
30 BWBET Geranium pylzowianum 48 Y =0.007X +0. 048 0. 897 491.063 *
31 K048 Gueldenstaediia multiflora 40 Y =0. 008X +0.015 0.91 387.021*
32 25 Ligularia virgaurea 11 Y=0.01x"%¢ 0. 885 68.963 *
33 i Plantago sp. 20 Y =0. 006X +0. 031 0.802 74.72"
34 E LI 5E Aster alpinus 14 Y=0.019X -1.218 0.957 267.069 *
35 SR 4 TEAE Trollius farreri 26 Y=0.012X +0. 014 0. 882 180.319 "
36 L EE Allium sikkimense 17 Y =0.004x" " 0.819 68.127*
37 Bk 238 Polygonum viviparum 13 Y=0.015X +0. 065 0.922 130.289 *
38 AT Anaphalis lacteal 14 Y=0.013X +0. 173 0.852 68.796 *
39 WA Taraxacum maurocarpam 19 Y =0. 005X +0. 071 0. 864 108. 887 *
40 FHAthZ=# Other weeds 39 Y=0.007X +0. 013 0. 862 234.491 "

* P<0.05



456

1

Hy

%4k

2%

2 BESETEEDHEIEENEENELORE

Table 2 Test of the optimal predicted models for different species existed at the alpine grassland

g Wl PEAK SN R
Code Species Sample number ' Average absolute
relative deviation

1 RNt Kobresia graminifolia 50 0.936 9.178
2 TR B AL Elymus nutans 48 0.991* 7.331
3 i FLTR Poa pretensis 44 0.982* 7.888
4 ALK P. pachyantha 43 0.996 * 3.717
5 V& H Koeleria cristata 42 0.996 * 8.936
6 HHF B S Agrostis hugoniana 41 0.918* 9.18
7 20133535 Cremanthodium lineare 48 0.964 * 9.83
8 B ZLR % AL Anemone obtusiloba 49 0.957* 6.2
9 SNHARTEAE A, rullifolia 38 0.974* 10. 11
10 KL Z 3 Potentilla anserina 36 0.998 * 8.929
11 HNFEESE P. fragarioides 44 0.987 " 7.096
12 il X E2H Saussurea kansuensis 29 0.995 7.911
13 KEIXNFEHG S. hieracioides 18 0.986 * 8.6
14 BEIRKEL S. stella 14 0.993 " 10. 06
15 [ - 1575 B Ajuga ovalifolia var. calantha 33 0.995 " 8. 867
16 PR FAE Thermopsis lanceolate 38 0.995 " 6. 131
17 ZESL Gentiana macrophylla 30 0.996 * 7.358
18 ALY KB Euphorbia esula 44 0.988 " 7. 473
19 FUREE Salvia japonica 46 0.99* 7.434
20 24 Ranunculus tanguticus 37 0.99 * 7.13
21 INEXEEME A, rivularis 39 0.993 " 7.219
22 HR T 585 Pedicularis kansuensis 22 0.997* 7.914
23 S IR/INKEE Euphrasia vehelii 26 0.995 " 6. 844
24 W& 1% Pleurospermum camtschaticum 35 0.989 10. 884
25 8 I Leontopodium leontopodioides 29 0.999 * 9.173
26 HAEWE. Oxytropis ochrocephala 22 0.995 * 9.78
27 ZAG W EE Astragalus polycladus 19 0. 986 * 7.79
28 HEWJE I Gentiana sinoornata 42 0.996 * 7.414
29 22175 Lancea tibetica 48 0.989 " 8. 098
30 BB Geranium pylzowianum 24 0.994 * 7.396
31 K F14% Gueldenstaedtia multiflora 42 0.985" 12.976
32 Wy 5 Ligularia virgaurea 11 0.945 " 12. 452
33 i Plantago sp. 22 0.982* 9.626
34 = 114855 Aster alpinus 14 0.995 * 6. 021
35 W42 %A Trollius farreri 20 0.991* 10. 899
36 Lk Allium sikkimense 24 0.988 " 6.957
37 TRFFH Polygonum viviparum 14 0.999 * 7.884
38 AT Anaphalis lacteal 19 0.982" 11.033
39 A Taraxacum maurocarpam 22 0.987 " 10. 909
40 HAth 2 Other weeds 37 0.984 13. 852

* P <0.05
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Estimation of Aboveground Biomass in an Alpine Meadow
on the Eastern Qinghai — Tibetan Plateau

ZHANG Dianye ,NIU Decao, CHEN Hongyang, ZHANG Yongchao, FU Hua

(State Key Laboratory of Grassland Agro-ecosystem, College of Pastoral Agriculture Science and Technology,
Lanzhou University, Lanzhou 730020, Gansu ,China)

Abstract; It was essential to find a rapid and accurate way to get information of single species and community
aboveground biomass of the grassland, which can provide technical support for the reasonable management of mead-
ow. Based on the traditionally harvesting method which was usually used to measure aboveground biomass of the
grassland and the single species’ population characteristics, our research established biomass estimation models of
different plants using the ecological characters such as the height, the coverage and the density, the whole research
was accomplished in the alpine meadows at Maqu County Gansu, China which is located in the east of the Tibet
Plateau. Some species such as Kobresia graminifolia,, Elymus nutans, Allium sikkimense , their best biomass estima-
tion models were the power function equation. As for the other species their best biomass estimation models were
the linear equation except Saussurea hieracioides whose best model was the quadratic term equation. All of the esti-
mation models provided good statistics, and the results showed that the correlation coefficients of species biomass
between the estimated value and the measured value were greater than 0.9 while most species biomass’ average rel-
ative errors were less than 10% . As for the community total biomass, the correlation coefficient between the esti-
mated value and the measured value was 0. 965 ; the average relative error was 5. 672% with the relative error of
most quadrate was less than 10% . Finally, we concluded that these estimated models were accurate, and could ef-

ficiently evaluate the aboveground biomass of the alpine meadows on the eastern Qinghai-Tibetan Plateau.

Key words: alpine meadows; aboveground biomass; estimated models; ecological characters
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