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Vegetation Decline and Reduction of Soil Organic Carbon Stock in High-altitude Meadow Grasslands in the
Source Area of Three Major Rivers of China
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(1.College of Agriculture and Animal Husbandry, Qinghai University , Xining 810003, China; 2.Insititute of Resource, Ecosystem and
Envrionment of Agriculture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Degrdation of terrestrial ecosystems under human disturbance and the effects on soil organic carbon stock change have been paid
grieat attetion in the context of global change issues. In this study, 8 typical areas of high altitude grsaalands in the source area of the Yellow
River, Yangtze River and Lancangjiang River,Qinghai Province, China were selected and 4 types of vegetation decline (primary vegetation,
slight declined, seriousle declined and severely declined vegetation ),were identified for vegetation plant mass and soil sampling. In each
sampling plot, aboveground plant biomass were collected using total—cutting method and animal feed grass biomass were manually separated,
and were weighed before and after ovendrying. Topsoil(0~30 ¢cm) samples were collected using 10 cm depth interval sampling with a soil
auger. And soil organic carbon content was measured with wet digestion and pyrochromate oxidation Results showed that total aboveground
plant biomass and feed biomass was dramatically decreased as the vegetation declined. Decline in feed biomass was more intense with alo—
most 99% of feed biomass lost under severely declined vegetation, much variable contents of soil organic carbon was found with different veg—
etation decline status. Compared to under primary vegetation, topsoil(0~30 ¢cm) SOC stock was shown in decline at 25%, 44% and 52% un—
der slightly declined, seriously declined and severely declined vegetation respectively. SOC stratification within the topsoil indicated that soil
truncation as a result of enhanced soil erosion by vegetation decline may have also impacted topsoil SOC stock decline apart from the de—
creased organic matter input due to vegetation decline. It is estimated, a topsoil SOC stock reduction of 36 t-hm™ on average under vegetation
decline. A total of over 200 Tg C may have been lost due to vegetation decline in this area. Therefore, preservation of the high altitude grass—
lands is cricial for bothensuring the sustainability of animal husbandry in Qinghai Province and the protection of terrestrial soil carbon stock
of China in the future facing the global warming challenge.
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Figure 1 The region under study and the sampling area
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Table 1 Location and bio—geography of the sampled area
FKFEX Sample area JBALFEEE Degrdation FHYIEEFF Dominant species 2 Longitude 255 Latitude  #4K/m Altitude

ERMIREZRLZH S (DCX) I INERE AR 95°21.985' 33°52.925' 4576
| YIRS 95°21.971" 33°52.942’ 4 588

| A+ DR 95°21.914 33°52.897 4562

v SEo = 2] 95°21.916’ 33°52.913' 4573

TN HUMSEEBRZ £ (MDX) I N1 96°22.725' 35°02.869’ 4418
I IR 96°22.729' 35°02.862’ 4 420

| ERF+ MR ERH 96°22.773' 35°02.854' 4422

I\ FEIA AT 2+ b KB 3 96°22.826' 35°02.902 4 419

FRN AUBSE RS £ (Q2X) I INEEE 95°41.154' 34°33.936 4351
| IR 95°41.125' 34°33.934' 4335

| iR EL 95°41.109’ 34°33.952’ 4327

I\ iR EL 95°41.056' 34°33.936' 4328

E#iaZ R % (Z0X) I INE R TEA S 95°38.432' 34°10.347’ 4170
1 INEEHETEET S 95°38.411" 34°10.331’ 4177

| EBEREARES 95°38.510’ 34°10.304’ 4171

v AL+ KGR 95°38.473" 34°10.325' 4170

ERaE B BE(SLZ) I INEHE 95°17.903' 32°31.363' 4 386
I IR 95°17.872' 32°31.264’ 4 306

il o5 Ll 485 +HE e 95°17.894' 32°31.367’ 4334

v BRET+OUfEE 95°17.897’ 32°31.474' 4360

FERMNFRLE B IE KM (QSH) I IR 96°51.509’ 33°47.011" 4370
| NS B+ K 96°51.509’ 33°47.025' 4380

| Bt B RRE 96°51.497' 33°47.069" 4432

I\ R EA R+ 7 22 96°51.080’ 33°47.052' 4 434

SN 2 B A W4 (HSX) I Py 98? 32.037’ 34? 56.213' 4261
I Py 98°32.133’ 34°56.152 4262

| EiLy 2] 98°32.195’ 34°56.117" 4262

I\ 4} 34 98°32.197' 34°56.125’ 4262

ERMBEZEL £ (ADX) I Py 94°59.299' 32°51.314' 4 407
1 INEE 94°59.297' 32°51.319’ 4 405

| ES 838 TG 94°59.292' 32°51.319’ 4 397

I\ MG+ 94°59.299’ 32°51.286 4377
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Figure 2 Variation of total aboveground (A )and feed biomass(B )with the sampling sites

R2 FREBRUBEERM LHEMESH (g m™)

Table 2 Aboveground biomass in different degradation meadow(g+m)

FEX DCX MDX QzX ZQX SL ADX QSH HSX Ey

SR (Total biomass)

I 85.0£6.9 62.8+6.7 67.2+5.7 147.7+11.7 82.9+5.8 73.3+6.1 89.3+4.2 79.2+5.4 85.9+26.5a

I 67.5+6.4 42.3+6.5 45.8£5.0 93.6+4.5 57.7+4.1 53.3+6.0 64.6+5.4 57.7£2.5 60.3+15.9b

11} 47.245.6 32.3+6.7 38.8+3.4 55.3+4.8 38.2+2.8 43.5+4.7 32.0+2.5 33.1+24 40.0+8.2¢

I\ 24.6+5.1 28.3+2.3 34.8+4.7 26.1+3.6 25.3+2.3 23.2+4.5 22.9+2.0 17.3£1.9 25.3+5.0¢
A A R4 H 4 (Edible parts biomass )

I 61.2+3.3 50.8+4.6 49.2+5.9 126.0£9.4 72.2+3.9 56.4+6.0 77.3+6.0 70.1+6.2 70.4+24.7a

I 43.6+5.7 30.0+4.3 27.8+3.3 61.9+3.1 31.9+3.3 34.7+5.1 41.615.7 35.1+2.8 38.3+11.0b

11} 12.8+2.5 7.5+1.6 9.2+14 15.5+1.4 10.1£1.5 11.7£1.3 7.8+1.3 8.2+1.1 10.4+2.8¢

I\ 2.7+1.1 3.4+0.5 4.3+14 3.0+0.4 2.7+0.4 2.1+0.7 2.9+0.5 2.2+0.6 2.9+0.7d
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Figure 3 Diagram of frequency of soil organic carbon
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Table 3 Surface soil organic carbon in different degradation meadow(g-kg™)

DCX MDX QZX ZQX SLZ ADX QSH HSX 34

0~10 c¢m

I 33.53+0.85  32.02+1.24  15.66+1.25  4542+1.12  32.08+1.06  32.31+0.83  24.19+0.87  14.85+0.93 28.76+10.14a

I 30.39£1.17  23.67+0.82  14.21:£0.92  41.01+1.53  24.19:+0.87 24.30+1.28  21.11x0.90  11.48+1.13  23.80+9.19b

I 27.78+0.98  10.73x0.97  11.54+1.09  32.08+0.86  16.53+0.77  24.01x1.68  11.08+1.35 8.00£1.46  17.72+9.05¢

v 18.10+1.02  10.56+1.17  10.79+0.81  23.90+1.08  15.43+1.34  17.17+1.31 8.35+0.91 3.54+0.90  13.48+6.42d
10~20 cm

I 30.80+0.80  20.42+0.82 9.69+1.03 35.27£1.07 2477097  2691£1.22  16.30+1.03  10.73+0.81 21.86+9.25a

| 22.97+£0.87  15.66+0.65 8.06+0.78 30.92£0.66  15.78+1.05  17.52£0.66  15.14+0.80  9.86+0.94  16.99+7.24b

I 19.43£1.20  7.71+1.05 7.60+1.18 24.71£0.70  9.34x1.03 14.97+1.16  7.48+1.05 5.28+0.87  12.06+2.93¢

v 15.49+1.13 8.00+0.87 6.90+0.83 17.87+125  10.15£0.67  15.20+1.37  7.77+1.07 3.42+0.78  10.60+5.04d
20~30 cm

I 26.80+£0.51  15.02+0.64 8.76+0.49 30.63+0.46  17.23+0.62  24.88+0.46  11.19+0.51 9.74+0.49  18.03+8.40a

| 16.13£1.36  7.77+0.40 5.22+0.55 25.17+0.53 8.12+0.62 9.86+0.53 6.61+0.40 4.76+0.49  10.46+6.93b

I 15.43+0.60  6.79+0.75 6.55+0.50 18.10+0.61 7.08+0.44 7.37+0.38 6.79+0.75 6.55+0.50 8.77+5.27¢

v 10.44+0.44  4.99+0.34 4.81+0.25 11.72+0.64  6.44+0.53 8.00+0.57 4.81+0.39 2.20+0.39 6.68+3.19¢

E/NEFRFRRA LSD f/MNEE R A FER LR P<0.05 KT HIZ S,

Note: Lowcase letters indiacte significant different between the different degradtion grades at P<0.05 by using LSD tests.
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