PEJuAkeBes i 2022.37(4)

Journal of Northwest Forestry Umvcrsity

doi:10. 3969/j. issn. 1001-7461. 2022. 04. 01

B R X A7 55 A Dbk o 358 P IR 5 2 oot e B N 77 =X B0 22 RO i) oz

fik/——]:\“?% 9?/‘}\. fik ﬁ&(lyluffﬁﬂlz*

(L PG AERAMBLBE 2 K b AR OFTE BT B s St b R ol 15 2 s A ol ) 5 o i S 30 25, B PS4 BR 7121005
2. EBE2EBE AR K GRS BT LB A B 712100)

W EAEMAHEDRARAEALERBEZT O LB RR LR AEHRETH 0 LRI
B, AEELAEBERATFATIHRAS R, REBRALEY ASHE D 0tk AR FRFRIKS
e A X, AR L1-8100 L3 @ Tl M E A K F(5—10 A) L3 ook &, 2480 8 9 47
EAIREHE PR ESBRMAT XA TG AL, ERAN . DEBRBAFT X510 A LEFR
R ZRERBE LT ARD. 0 A TR HLEFRK, RAEBAESH T 510 A Bit LEFR
AW MT 22.73% . mAB R kA Atk es 5—10 A Rt 2E Rk R 5 A Y 27.57%.
40.90% 4= 33.83% s 2) AR Z =P R LA E Mot R Ae LI AR o R L3 eF ok 69 A8 xF ST ek B K B )
53 A R H FeFeR (68,58 %) >4 £ 2R B (38. 41 %) > M E 4 F R (24.65%) ;3 BHMAF X T
PR AL IR ERATIERMMA ML LIEREN R XARTE; LB E R EHR
TEAAMASEE PR R R TBBESIY~93% . HTFTLEBERFEEMER FRAE S L
MopoR ik R A BACREAR R 53% ~T4% F0 0. 6% ~23. 2% s AR F BR84SR E A Ik Ae
BB ERT LB EHRBRE, FAEAN B EAIKREAZ SR RT S THRMB LE
BIL B

KPR T £ bk RAr F A TR 2R PRk £ 80 N I3 #0814 ; DIRT

FESES:S718.3 XEktRERD A M EHS:1001-7461(2022)04-0001-09

Response of Soil Respiration to Carbon Input in Caragana korshinskii Plantation in

Loess Hilly Region

ZHAO Jiang-ping' ., CHEN Feng-feng' ,DONG Cong-guo' ,ZHAO Min' ,CHEN Yun-ming'*"
(1. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau , Institute of Soil and Water Conservation ,
Northwest A&F University sYangling 712100, Shaanzi sChina ; 2. Institute o f Soil and Water Conservation s
Chinese Academy of Sciences ,Minisiry of Water Resources ,Yangling 712100, Shaanxi ,China)

Abstract: Litter and plant roots are the main plant carbon sources of soil carbon storage,and their qualita-
tive and quantitative changes can affect the function of soil carbon sinks. In this study,taking the Caragana
korshinskii plantation in the loess hilly area as the research object,five modes of carbon input were set up,
i. e. »no litter (NL) ,double litter (DL) ,no root (NR),no litter and root (no carbon input, NI),and main-
taining the original state (control). Soil carbon flux meter LI-8100 was used to measure the soil respiration
rate (SRR) in growing seasons (May-October) to clarify the response of SRR of C. korshinskii plantation
to the changes of carbon input. The results showed that 1) the SRR of each carbon input mode showed a

single-peak trend from May to October,with the highest value in July and the lowest one in October. Com-
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pared with the control, the SRR with DL mode increased by 22. 73% from May to October, while those
with the modes of NL,NR,and NI decreased by 27. 57% ,40. 90% and 33. 83% ,respectively. 2) The rela-
tive contribution rates of root respiration, litter respiration and soil mineral respiration to soil respiration
were 38.41% ,24. 65% ,and 68. 58%. 3) There existed significant exponential relationship between SRR
and soil temperature under five modes of carbon input, however, no significant quadratic relationship be-
tween SRR and soil moisture. The combined bivariate model of soil temperature and moisture explained the
monthly variation of SRR by 53% —93% ,while the single factor models of temperature and moisture ex-
plained by 53% —74% and 0. 6% —23. 2% , respectively. Compared with the control, other four modes of
carbon input all reduced the soil temperature sensitivity. It was suggested that too much litter accumulation
of on the ground of C. korshinskii plantation might weaken the soil carbon sink function.

Key words:loess hilly area; Caragana korshinskii plantation; soil respiration rate; carbon input; tempera-
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Table 1  Basic profile of Caragana korshinskii plantation plot

A 1283.3 20 27 Lk SgH 1825 2.23 1.75 1.24 = 0.04 60 1.2.3.4
B 1285.1 20 21 2 3 311 1950 2.01 1.68 1.15 £+ 0.03 70 1.2.3.5
C 1275.5 20 26 Rk g 1875 2. 04 1.64 1.33 +0.07 68 1.2.3.4.5
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Table 2 Description of the treatments of adding and removing litter/roots
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Monthly dynamics of soil respiration rate of C. korshinskii plantation under different carbon input modes (A)
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Fig. 2 Changes in soil respiration rate of C. korshinskii

plantation with different carbon input methods
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Fig. 3 Soil compartment respiration rate of C. korshinskii plantation (A) and relative contribution rate

of soil respiration of each component (B)
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Fig.4 Temporal changes of soil temperature and moisture in the surface soil (0—5 ecm) (A) and monthly average of soil

temperature and moisture under different carbon input modes(B)
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xR3 TEFREZRS 0~5cm TIEBEENIEHXRESR
(R.=ae")
Table 3 The exponential relationship model between soil

respiration rate and 0—5 cm soil temperature(R =a ")

R4 TEFREZR50~5cm TEEENLEXRESR
(R.=dW++c¢)
Table 4 Model of linear relationship between soil respiration rate

and 0—5 cm soil moisture (R, =dW+c)

Iﬂ a+SE b=+SE R? P Q, A ¢£SE d+SE R? P

CK  0.434+0.11777 0.092" " " +0.014 0.74 <<0.01 2.52 CK 1.744+0. 45 0.12740. 065 0.232  >0.05
NL  0.4340.12""" 0.080" " " 4+0.016 0.68 <<0.01 2.23 NL 2.54740.62 —0.02140.043 0.010 >>0.05
DL 0.8340.24""" 0.073"" " 40.016 0.53 <C0.01 2.08 DL 2.4140.53 0.158=+0.076 0.194 >0.05
NR  0.4140.10°"" 0.070" " " 40.014 0.73 <<0.01 2.03 NR 1.37+0.33 0.034+0.013 0.213  >0.05
NI 0.4240.13°°" 0.073" " 40.019 0.65 <C0.01 2.08 NI 1.96+0. 58 0.009=0. 002 0.006 >0.05

TE: % » * FRIRTE 0. 001 KV L2555 B35 SE AR HEiR % .

£S5 TEPRR)E0~5 mRETERE(TIRIEEE(W)INESXREARE

Table 5 The compound relation equation of soil respiration (R ) ssoil temperature (T) and soil moisture (W) at a depth of 0—5 cm

Ak 3
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