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Abstract: As an important part of carbon cycle in terrestrial ecosystem, soil respiration is of great significance to study the
carbon balance of desert steppe in arid and semi-arid areas. In this study, four typical plant litters in desert steppe were

selected for splintering experiments, and nitrogen and water addition experiments were set up to explore the effects of short-
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term nitrogen and water treatment on soil respiration under different litters on the surface of desert steppe. The results
showed that the diurnal dynamics of soil respiration presented a single peak curve, and the maximum value appeared at
10:00—12.00. There were differences in soil respiration in day and night between different treatments of same litter surface
and different treatments of same litter surface ( P<0.05). The contribution of litter to soil respiration showed that the litter
without any short-term treatment contributed the most to soil respiration, with a contribution rate of 68%—89%.
Multivariate analysis of variance showed that nitrogen and the interaction between nitrogen and water had significant effects
on soil respiration. Respiration was significantly different between precipitation treatments ( P<0.05) , showed as decrease
precipitation > increased precipitation > normal; Respiration was significantly different between nitrogen treatments ( P<
0.001), showed as nitrogen addition > no nitrogen addition. Soil respiration was fitted with soil temperature and soil
moisture. Soil temperature was significantly correlated with soil respiration under short-term nitrogen and water treatment
(P<0.05). Soil temperature could explain 50.3%—69.9% of the effect on respiration. Soil moisture had no significant
effect on respiration (P>0.05). The interaction of temperature and humidity had significant effect on soil respiration ( P<
0.05) , which can explain 49.6%—72.8% of the effect on respiration. To sum up, there were differences in soil respiration
between short-term nitrogen and water treatments, which were decrease precipitation > increased precipitation > normal ,
nitrogen addition > no nitrogen addition. In addition, soil temperature was the dominant factor affecting soil respiration. This
study could provide a basis for the change of soil respiration and the response of soil respiration to nitrogen and water in

desert steppe.
Key Words:; nitrogen deposition; precipitation; litter; soil respiration
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Table 1 Comparison of CO, release and contribution between soil respiration and litter decomposition
[t 2SI Kb NI Soil respiration/ ((pmol m™ s7!)
Litter types Treatment Ry, Ry R, R;/Rg,; /%
JHALER S ZM P1+N1 0.225+0.026 0.187+0.015 0.038+0.038 19.789+10.401
Stipa breviflora P1+NO 0.141+0.042 0.024+0.016 0.117+0.058 73.033+£17.916
P2+N1 0.152+0.012 0.121£0.016 0.031+0.004 20.786+4.129
P2+NO 0.127+0.013 0.117+0.012 0.010+0.004 7.639+3.095
P3+N1 0.258+0.012 0.149+0.007 0.109+0.011 42.155+2.947
P3+NO 0.248+0.014 0.228+0.009 0.021+0.007 8.050+2.737
VKR BC P1+N1 0.263+0.024 0.187+0.015 0.076+0.036 27.125+10.876
Agropyron mongolicum P1+NO 0.105+0.012 0.024+0.016 0.081+0.027 72.659+19.431
P2+N1 0.115+0.013 0.121+0.016 -0.006+0.025 29.968+15.116
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HhivE Pyl Qb A HIE Soil respiration/ ( umol m™2 s71)
Litter types Treatment Ry, Ry R, R, /Ry, /%
P2+NO 0.206+0.008 0.117+0.012 0.089+0.020 42.671+7.836
P3+N1 0.209+0.016 0.149+0.007 0.060+0.011 28.428+2.980
P3+NO 0.229+0.012 0.228+0.009 0.002+0.020 10.118+4.872
#HTFK P1+NI 0.206+0.012 0.187+0.015 0.019+0.020 14.897+3.511
Sophora alopecuroides P1+NO 0.111+0.027 0.024+0.016 0.087+0.038 68.082+25.980
P2+N1 0.172+0.006 0.121+0.016 0.050+0.020 28.758+11.489
P2+NO 0.227+0.011 0.117+0.012 0.110+0.022 47.618+7.748
P3+N1 0.193+0.014 0.149+0.007 0.044+0.019 21.383+9.128
P3+NO 0.277+0.013 0.228+0.009 0.050+0.022 17.286+7.271
WEEH P1+N1 0.219+0.016 0.187+0.015 0.033+0.002 15.081+1.027
Artemisia scoparia P1+NO 0.203+0.022 0.024+0.016 0.179+0.007 89.534+7.096
P2+N1 0.133+0.021 0.121+0.016 0.011+0.030 31.894+6.954
P2+NO 0.159+0.007 0.117+0.012 0.042+0.017 25.915+£9.927
P3+N1 0.285+0.019 0.149+0.007 0.136+0.025 46.911+5.866
P3+NO 0.233+0.019 0.228+0.009 0.005+0.027 16.834+4.074

P1. IE# Normal; P2: 4T Increased precipitation; P3; J& W Decrease precipitation; N1: ¥%% Nitrogen addition; NO;

addition ; I ( 2 IEWFWLIGME ) +ARUEDE s Ry, AT RETE ) 1 STENE I s R - 5 BRAN T4 1SN S R, AV 0 P I

£2 AELEXNE HIEFRNTEDN

Table 2 Variance analysis of soil respiration at day and night under different treatments

AREA No nitrogen

+EREIE Soil respiration

T
'ﬁ:imenl Ijt\f-i Ry Rs R,
F1K Day i I Night F1K Day i I Night F1K Day i 1= Night

N F 13.511 188.236 4316 52.690 5.168 2.575

P 0.000** 0.000** 0.039" 0.000 ** 0.009 * 0.087
P F 2.434 0.829 1.271 30.722 0.052 3.974

P 0.125 0.367 0.282 0.000** 0.820 0.052
L F 1.705 11.467 — — 0.993 0.753

P 0.179 0.000 ** — — 0.404 0.526
NxP F 7.387 81.388 9.750 122.309 3.685 14.753

P 0.002 " 0.000** 0.003 " 0.000 ** 0.032* 0.000 **
NxXL F 2.053 10.806 — — 0.869 4.342

P 0.077 0.000** — — 0.525 0.001*
PXL F 0.484 29.388 — — 0.526 3.448

P 0.695 0.000 ** — — 0.666 0.024*
NXPxL F 2.278 14.572 — — 1.261 8.725

P 0.051 0.000 ** — — 0.293 0.000 **

F. PG 22 5 P3Pk 22 53 B3P N & Nitrogen; P:F#F Precipitation; L:fH7&% Litter; # . P <0.05; = # : P <0.001

AR IR SRR A A BN (35 3) | R R UK AL T TR SRR A 58 AR X N
W R RZ A {3 (P<0.001) , R*7E 0.496—0.728 Z ], i & | 10 B 1% 28 B4 FH ] ff B 0 I A8 46 1) 49. 6% —
72.8% , RS PR T B A R E I 1 AR A
£3 THERSTHRE EESAEEER

Table 3 Compound regression model of soil respiration, soil temperature and soil humidity

ZH Types [5] )9 77 F# Regression equation R? P

JEALER S Stipa breviflora Rg,;,=0.0337-0.014W-0.016 0.728 <0.001
S UKL Agropyron mongolicum Rg,; =0.0307-0.003W-0.080 0.576 <0.001
W5 52T Sophora alopecuroides Rg,;, =0.037T-0.003W-0.138 0.692 <0.001
¥BE Artemisia scoparia R, =0.0337-0.015W+0.003 0.603 <0.001
25 4% B] Blank control R =0.0257-0.004W-0.099 0.496 <0.001

T. + 3 Soil temperature ; W + 3R B Soil humidity ; Rg,; ﬁ’fﬁi%%i%ﬂ?f&ﬂs L BRALTE Y + SRR
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Fig.7 Relationship between soil respiration and soil temperature
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Fig.8 Relationship between soil respiration and soil moisture
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