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Stolchlometrlc Imbalance of Abandoned Grassland Under Preclpltatlon Changes
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Régulate Sml [Respiration | 7/ s o /) '}. (~
WANG Jigyi' WANG Xmg] 2 WANG Yuah- zhuo ANG Jingf'l.l)d , Xiakaila Akebai's; aniﬁiye Ju1reaiti-lﬂ,I YANG Gai-he'*, REN Cheng-}'ig1 "
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(1, Ccﬂegeongmnomy, NorthwesteA&F University, Yanglie 712100 China; 2/ Shagati Enginering Rescarch Center of Cireular Rgicultue, Yangling 712100, China)

Abstract Asakey fa( stor of global climate change, precipitation can affecl 501L resf)'r ration. Microorganisms are the key drivers of soil respiration, but the relationship hetween
microbial stoichiometry and“Fespiration in vulnerable habitat areas under different precipitation gradients is unclear. In this study, five precipitation gradients were simulated on
a typical abandoned grassland in the loess hilly region. Soil respiration, nutrients, microbial biomass, and extracellular enzymes were measured, and the microbial
measurement characteristics were calculated. The results showed that: (D soil respiration (SR) increased significantly under rainfed treatment but decreased significantly under
D50 treatment. ) Precipitation changes affected the stoichiometric imbalance,, and the N: P imbalance of the active resource pool presented a u-shaped trend, whereas the
C: P imbalance changed significantly only in 2019, with a trend of P50 > P25 > CK > D25 > D50. Additionally, the stoichiometric imbalance was caused by the soil
stoichiometry. In 2019, the C: P imbalance of the active resource pool showed a trend of P50 > P25 > CK > D25 > D50, whereas the N: P imbalance of the active resource pool
showed a u-shaped trend, and the stoichiometric imbalance was caused by soil stoichiometry changes. @) Soil B-1,4-glucosidase (BG) enzyme decreased with increasing
precipitation, and the sum activities of B-1,4-N-acetylglucosaminidase (NAG) and leucine aminopeptidase (LAP) significantly decreased during two years of rainfall reduction
treatment. The activity of alkaline phosphatase ( ALP) significantly increased under increasing rainfall but significantly decreased under decreasing rainfall.
BG: (NAG +LAP) and BG: ALP were significantly decreased under increasing precipitation conditions but significantly increased under decreasing precipitation conditions.
(@ The partial least squares path model (PLS-PM) showed that precipitation had an impact on soil respiration through influencing C: P stoichiometric imbalance and soil
enzyme stoichiometric ratio. These results highlight the importance of stoichiometric imbalances in regulating soil respiration and may help predict how they are caused by
precipitation change control carbon cycling and nutrient flow in terrestrial ecosystems.

Key words: abandoned grassland; precipitation change; soil respiration; stoichiometric imbalance; extracellular enzymatic activity
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Fig. 2 Stoichiometric imbalance of soil microbial community and its labile resource under precipitation change
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Fig. 3 Changes in soil extracellular enzyme activity under precipitation change

G %LIE"Fiﬁﬁﬁi&iﬁ%H@%%/@%*%

REAE AN 3 575 40 4 0 50 5 N T Y 4-



4694 wooo%

Moo 14 %

HETE G (BG) BHEE (P <0.05) |, T 8 R A B 00) 334
SR T 14 B-1  4- TG ( BG) BTGP, B 1 5 rh ik
Rk o Bt M S R T R B M O6 (P <0.05) . £
S 5 fre il A WO TR T ( ALLP ) 5 Tk R i il o A
JZ,2018 4F ALP BFEXE R 50% F1 25% 544 F 16 1k
WEWG (P <0.05), 3 5% 0% 5 4 20.48% £l
30. 2% , MTE I 25% F1 50% 2644 F 15 P i 2 0 55
(P<0.05), FEARIRE R 1% F1 14. 28% . 38 1 %
NAG 1 LAP [ i 74 ) JG 5. 3 52 Wi, 1 Uk RN 7E 2018
AE L EREAR T NAG AT LAP B 1% (P <0.05) , F%
IR 25% F1 50% 254 T NAG M P B AP e 2
39 R 36.53% I 37.86%, LAP [ 1% P [ 15
16.27% F122. 61% . ANFEIFEKFAF T RIS AL
st AR AR WA 3 (f) ~ 3 (h) TR,
BG: (NAG + LAP) , BG: ALP fl( NAG + LAP): ALP
#2018 AR FEAK S T A4S 0. 16 ~0. 51
0.16 ~ 0.58 F1 0.88 ~ 1.27,2019 4725 {1k 15 Hl N
0.13 ~0.59. 0.13 ~ 0.66 1 0.89 ~ 1.277 H
BG: (NAG + LAP) fil BG: ALP #a3ARbl, 1 % 81 1

CERFT 2% 20 (P <0. 05 )W A s

N
¥

(a) 20184

=
o

A W Pso
2 & P25
0.6 |- -/ ® )

A CK
v D25
© D30

In(BG:In(NAG + ALP)

VA(45%)

i ]
0.6 0.9
In(BG p:In(ALP)

TR (P <0.05).

NG & N Y PN s Sa R
TERARAC AN 4 FR. ST AR T + e (b4 T i
4y ) K B X B AR X B AR B (P < 0.05) , T
MALPE A ) K B 3 & T X AL B (P <
0.05) , 7€ 2018 FF B H PSO < P25 < CK < D25 <
D50 By Mi7E 2019 4E 2P PSO < P25 < CK <
D50 < D25 Ay e #i. & WA T 52 00% N Tl A W 52 ik
L ] 184 77 3 A8 T A 0 52 e IR o) 19 7R Ok
559. 2018 A + HERE Ak 2 11 5 09 W) = AR AE PSO
P25, CK, D50 F1 D25 iX 5 A~ B R 4351 A 45. 42°
48.52°. 38.35°, 40.2° Fl 41.29°, 2019 4E K
45.27°, 48.38° 38.33° 41.57°F 42.96°. & 4bFH
fifp Al it i ) o R B IO 450, RINIZAB RS
SRR 55 , 222 BRI e PR L 2 L
SRR A 16 R BT 45, TR
Ab P [ AR BE e 450 U i%%%ﬁi@é?&'%éﬁ
SEHV MR e R 1 T AR N I
TP W] AR S50 , TR R A% 1 % B R i
BTRMPRE WL a,

<4

(b) 20194
09 F /
5 . 5]
- T
i (= /
< - =
% ey
= P
2 06 /
E VL
'3 VA(45%)
1 1
0.6 0.9
In{BGrIn{ALP)

VA H VL 7353 R A 24T 1) A BERNK E
B4 ATRFEKZFHTLERIMELFTENRERENRETHRT

Fig. 4 Changes in the vector length and angle of soil extracellular enzymatic stoichiometry under precipitation change
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