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Table 1 Vegetation characteristics of the plots at different degradation stages
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Fig. 1 Variation of daily mean soil temperature at 5 cm depth
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Table 2 Important values of species at different degradation stages

TrheHt v - E%Tﬁ -
BEIRL PR HEFIRE
RAFL I R (Poa orinosa) 0. 10=0. 03* 0. 050. 01* 0. 07=0. 02
LTS (Stipa purpurea) 0. 030. 02 0. 030. 02 0. 020. 02
TR (Elymus nutans) 0. 08+0. 03
WEAR ¥R % (Kobresia humilis) 0. 050. 00° 0. 070. 00® 0. 08+0. 01°
Mk BE L (Scirpus distigmaticus) 0. 05+0. 00° 0. 04+0. 00° 0. 05+0. 00*
/NEF (Kobresia myosuroides) 0. 000. 00° 0. 07+0. 01°
SR FALT (Oxytropis ochrocephala) 0. 050. 01* 0.07+0. 01* 0. 06=0. 00
K O 4% (Gueldenstaedtis diversifolia) 0. 06x0. 00° 0. 03+0.01° 0. 05+0. 01
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L7 (Anaphalis lacteal) 0.01x0. 01
RS G ZE B 3% (Potentilla anserine) 0. 000. 00° 0. 050. 00 0. 01=0. 00°
14 75 (Gentianopsis paludisa) 0. 000. 00 0. 020. 01¢
e AT FBERR A R B ] — P Fh 25 2 2% (P <0.05),
3 AFLRR K BB s 2 RE AR Fd  RFLRAGHY BB w5 AR )
Table 3 Vegetation diversity indices at different Table 4 Vegetation coverage and biomass at different
degradation stages degradation stages
SRR 1= WA ZREMERRRL B o AR A B T 75 3 A ML A
BEERAE 20. 00. 63 2. 85+0. 03 0. 95+0. 00° B % (g'm™) (grm™)
TRk 17. 6+0. 40° 2. 800. 02 0. 98+0. 00 BRI 163.80+3.57*  283.83%15.04°  528.30+72. 40°
R 16. 8£0. 73° 2. 730, 04° 0.97+0. 01° PEEIRIE 165.00+5. 68 272.87+63. 15¢  817.91+56. 99°
W SRR 78 R e AR R AL BE I — 38 hr 22 R 3 (P< R 124.44£1.24°  211.83%56.07*  427.95+28. 80°
0.05). T AV PR FORE R R AL B Be i) —F8 hr 22 5 B3 (P<
0.05).
FIFRL SR = 0.421%%T (R*=0. 599) (7)

Eisrb: SRy R IEIFIGECAR (pmol-m™+s7) 3 T 545 BIAH SR A By B - 0 1 i 25 14 3 2 AR
WZRF S om HIEEE (C). AXWE RBRE B BIE. PEMERIBAT 0,050 2. 82, 3. 54
K, PR - S B ORI Bk ol UL A A RORR] A2, 35, ml LA BB AR S P T AR e i
BB B 1 enp R RGO R — it EEEIRL AR N R .
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Fig. 2 Relationship between soil respiration rate and daily
mean soil temperature at 5 cm depth at different

degradation stages of alpine meadow
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Vegetation and soil respiration at different degradation stages of an alpine
meadow in the Sanjiangyuan region

ZHANG Guangru'®, ZHANG Fawei’, YANG Yongsheng'®, HE Huidan’, ZHU Jingbin'”,

LUO Jin', WANG Chunyu'®, LUO Fanglin'®’, WANG Junbang'*, LI Yingnian'®
(1. Northwest Institute of Plateau Biology, Chinese Academy of Sciences, Xining 810008, China; 2. College of Life Sciences,
Luoyang Normal University, Luoyang 471934, Henan, China; 3. Zaozhuang University, Zaozhuang 277100, Shandong , China;
4. Institute of Geographic Sciences and Natural Resources Research , Chinese Academy of Sciences , Beijing 100101, China;
5. University of Chinese Academy of Sciences, Beijing 100049, China; 6. Key Laboratory of Adaptation and
Evolution of Plateau Biota, Chinese Academy of Sciences , Xining 810008, China )

Abstract: Vegetation community, soil respiration characteristics and their relationships at different degradation
stages were explored, and the temperature sensitivity of soil respiration was analyzed by monitoring the vegeta-
tion and soil respiration at different degradation stages of an alpine meadow in Maqgen County, Sanjiangyuan re-
gion in 2017. The results show that: As the degree of degradation increase, the Gramineae decreases, but poi-
sonous weed increases significantly (P<0.05) ; vegetation coverage, species index, and diversity index de-
crease significantly (P<0.05). The aboveground biomass under the condition of heavy degradation has de-
creased by 25. 36% and 22. 37% in comparison with light and moderate degradation (P<0. 05). Under the condi-
tion of moderate degradation, evenness index and underground biomass increased significantly (P<0.05). Soil
respiration at each degradation stage has a unimodal change during the year, showing high in growing season and
low in non-growing season, especially in a highest peak growth period (July — August) of the vegetation and a
significant exponential relationship with soil temperature at 5 cm depth (P<0.05) ; total soil respiration emis-
sions in 2017 under light, moderate and heavy degradation are 626. 89 ¢gC-m™, 386. 66 gC-m™ and 393. 81 gC-
m~, respectively. Soil respiration rate decreases with the degree of degradation. Temperature sensitivity coeffi-
cients (Q,,) of soil respiration at light degradation, moderate degradation and heavy degradation stages are
2.82, 3.54, and 2. 35, respectively, indicating that the temperature sensitivity is the highest under moderate
degradation and the lowest under heavy degradation. These results would be useful for understanding the vegeta-
tion and soil respiration characteristics at different degradation stages of alpine meadows on the Tibetan Plateau.

Key words: alpine meadow; degradation stages; vegetation community characteristics; soil respiration; syner-

gistic relationship; Sanjiangyuan region
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