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Abstract

Aims Alpine meadow is widely distributed in the Qinghai-Xizang Plateau, playing an important role in regulat-
ing the regional carbon budget. Over the Qinghai-Xizang Plateau, precipitation generally shows an increasing
trend during past the several decades, and is projected to increase during the 21st century. Alpine meadow is very
susceptible to such climate change, but it remains unclear how its ecosystem carbon exchange responses to pre-
cipitation change. In this study, we aim to clarify the effects of altered precipitation on ecosystem carbon ex-
change in the alpine meadow by conducting a manipulative field experiment.

Methods We conducted a precipitation manipulation experiment at an alpine meadow site in the Namtso area of
central Qinghai-Xizang Plateau during 2013 to 2014. A total of six treatments were established, with levels of wa-
ter addition set for 0%, 20%, 40%, 60%, 80% and 100%, respectively, of equivalent increases in precipitation. We
investigated the effects of water addition on gross ecosystem production (GEP), ecosystem respiration (ER), net
ecosystem carbon exchange (NEE), and environmental conditions during the growing season.

Important findings The increasing water addition substantially increased soil moisture, but had no significant
effect on soil temperature. Both GEP and NEE significantly increased with water addition equivalent to 20% of
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increases in precipitation, but were suppressed with further increases in the level of water addition. No significant
difference was detected in ER across the water addition treatments. Our study suggests that: 1) The change in soil
moisture significantly affected NEE and GEP but had a weak effect on ER in the alpine meadow; 2) CO, seques-
tration in the alpine meadow could be stimulated by moderate increases (e.g. 20%—-40%) in precipitation.
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Fig. 1 Layout of water addition treatments and of the field experimental site. Values 0%—100% represent the percentage of in-

creases in precipitation.
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Fig. 2 Seasonal variations in soil volumetric water content (SYWC) at 5 cm depth under different water addition treatments (A,
B) and precipitation for alpine meadow (C, D) in 2013 and 2014. Values 0%-100% represent different levels of water addition

treatments.
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Fig. 3 Soil volumetric water content (SYWC) (A, B) and
temperature (C, D) at 5 cm depth under different water addi-
tion treatments in the growing seasons of 2013 and 2014
(mean £ SE). Same letters indicate a non-significant differ-
ence (p > 0.05) according to the least significant difference
(LSD) test, and different letters indicate significant differences
(p < 0.05) among treatments. Temperature data were not
available for the water addition treatment of 60% in 2014.
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Fig. 4 Seasonal dynamics of net ecosystem carbon exchange
(NEE, V) (control), precipitation (column) and temperature
(line) in 2014. The NEE value is the mean of multiple inves-
tigations in a day, and the temperature refers to the soil tem-
perature at 5 cm depth.
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Fig. 5 Net ecosystem carbon exchange (NEE) (A, B), ecosy-
stem respiration (ER) (C, D) and gross ecosystem production
(GEP) (E, F) under different water addition treatments in the
growing seasons of 2013 and 2014 (mean + SE). Same letters
indicate a non-significant difference (p > 0.05) according to
the least significant difference (LSD) test, and different letters
indicate significant differences (p < 0.05) among treatments.
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BE I BA —ERT A, JRATHISE R A KR
K NS e v FE R ) A KR TE LR AR WA
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HER T A B K AT S R G Ro i 75 B
SEE RS A E SLIG BT, X R ES AR K
IR . K/ DA K 5 FoAth PR 2% 14 AH LA FH 55 (Beier
et al., 2012), ANFEMIAEZ RS SZPRIE LS )
FEAFAEZ ), B N AME B AR 28 R G AT I I /K s
5043 AN R R AR BSOS, 3 AN T P9 52y R AT
M2 10 FE N T3R5, B o, 5. 10, 2540
75 mmf K, MG 435 5 K B 4.88% 3 N
F13% (Chen et al., 2009); 7EINE KV AR AR X 5%
LB (short  grassland)iEAT H3E 7K 50% 1 56, (7]
I8 BT kK S0% A% RE AL, (HE AT 5
IKERAT KA 5.2 A8 K (Flanagan et al., 2013); £
] FH &0 7 N T b 30 AT 110 b 338 7K (4 A 4
2 mmP& KR 2 18 7K (R JE 39 025 mm P 7K ) a6 2%
B R3S KR 2 R, AR 3 K 2 S
N21.7%H126.2% (Wan et al., 2007). = FEH Ak
BECFA4 000 mbL L), N, B3P E
KT8 C, BKERZHE, BFEWK. IKE. BT,
BT 52 B SRS IBR ], H ATE % X S AT (R g 7K
RIS o BATTEGIAFE AT 118 /K58 R FH 5 T
FROSCEE B 7K 28 203 AR B 5 3R LR E6 1B,
—J7 AT AE 3K FE E ik, 55— A AE — e fE
FE EARE T H97K I B AR AR, oAb e, 2013470
20144F 5 K 458 B /K & 73 38 N 1 32.8%4122.3%
(EI3A. 3B). O MBFITE H K H— A 7K br i
(Beier et al., 2012), 17 FATT7E =y ZE E A 134T 61
(3G 7K, AT DL 4 T HURH 9 B 7K 28 A (B84 ) xof Ak 52
e QinAI

FATH R BARAEPIAN 7 T ) . — 2 37K 3
BOK 4> ZE B IN(Gu et al., 2008) L Az 5| e — L6+ 15
g 5 I R A A IR R 7 1 2403 (van der Molen
et al., 2011), 2 m FE ) AR K2 [ Ko A A3,
DRI A [RDAE0 30 s S92 1 L 438 5 /K BAFAE 2 7

4 ZEip

FET e A R A AR S R G, WK R 3 ok

TIEEIKE, IR RO A R
Horb, FERAZAUR ERGZ NS, & FEHGINFE K Al A
e #EGEP, I i & R IR NEERI (L #E, [ b &
) B K SN (20%—40%) A A1 T FE B4 A 25 R Gl
WRST . A D T e B ORI, AROR e R RS AR
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