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Soil respiration and it’s affected factors under different tillage systems in dryland

production systems
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Abstract; In this study, we measured the soil respiration rate with a closed chamber method under 4 different tillage
treatments, which are all straw returned and incorporated by tillage ( ASRT), no-till with straw mulching ( NTSM),
shallow rotary till treatment (SRT) and conventional tillage ( CT) , in Shouyang Dryland Farming Experimental Station. We
conducted these investigations the effects of these four tillage managements combined with other the factors on soil
respiration rate during the growth period for maize. The results showed that soil respiration rates have daily and seasonal
regular changes under all tillage treatments, which showed a single peak curve. The daily maximum of soil respiration rate
occurred at 11:30 —13:30, and the maximum value of seasonal soil respiration rate occurred from the first to middle of
July. During the growth period, the average of soil respiration rates of the SRT, ASRT,NTSM and CT were 2. 82, 2.77,
2.64 and 2.49 pmolCO,-m s ' respectively. The result also indicated that soil temperature and moisture are two key
factors that affect the soil respiration rate in the dryland field, which could explain 55% —78% ,20% —43% of the seasonal
variation, respectively. The Q,,of four treatments were 2. 19 —3.07 and NTSM > SRT > ASRT > CT. The water sensitivity
is NTSM > ASRT > SRT > CT.
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Table 1 Description of different treatments
21 Code b3 Treatment HAKFE T Description of treatments
ASRT FEFFIE H ALl straw returned and — BKZRWGIKJG , R FADLWOR 2 F8F5 FF B H B ) 0—20em ¥ £33, BAEF AL AT
incorporated by tillage B JS N T HEFh
2
NTSM e mlching | PP RO AR A€ T 4 KA TSR
- B BACIRIE 12RO TL B A LT 4F 7 B HEBE (Sem) I A T
Shallow rotary till treatment &R
CT W HRBHE RBUGERE , K 2 MFEFF R, ARG A RTHEAT ORI, TREE N 20em 7245, BAEHR R
Conventional tillage HURR AR 5 N T T 4% Fh

1.3 SIS AR A s
1.3.1 3Pl

KRR ARELSL CO ML (TRGA) 1, g AU AR5y £ [ Li-6400 {4550 RGE A Li-
6400-09 +3EMPIR 2, MIE H ik EESE ) %" . ERITIERMAREEZ5124 60 cm 30cm, Il 5E i 32 /7 24h
¥ PVC B A 172 BRATHE R XAk +-3EH , PVC BN E AR 10em, & 4em R IR BRI, #k A +38 2em, A
b3 3 ANEE TR S R PVC BB REAZE . Hrp Gt 5 0 B e % PVC B R R 2R
FERTT , i e fE AT IR FIGH R H B . H AR LIE W AR/ 2 h U5 1 K, K IE145FE 3 h g —
Wo ZETAIIE NEEA FAREKZ,2008 4EERE 4 H25 HS H26 H.7 A3 H8 A8 H.9 A 11
H.10 A 10 H,¥J7E 08:00—10:00 £ Z [A1IN & , A 5T 45 H IS 8] B 8 (B 5 O H2il 24h S 3E , BB BT
R FE N,
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Fig.1 Diurnal variations of soil temperature and soil respiration rate under different tillage
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S35 4 SEIP I 3 R Ky (2.49 +£0.77) pmol COym s ™' B BFEAR T Rtk H H Mg 3 R 78 7—8 Ay +
RO HE Z2 A R B MR Y, VR HERE RS 134 H 15 tE YRR 12. 6%
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BT AR R R, = 0o HERERBI AR S5 50
Rl WA TR KFMMBAR A (£2), 23 20
AT i, 14 (10em) B R WMA LK RFRBHER 8 10
W LR E B SRR T RS T o
H 55% —78% 54 FRALTE h , B B A S BER 6 F 300 #5 R 3 Daysafer sowing/d

IR BE A AP IR AR Sk By, WOUBH VR AR IR A P ——
j:%@&ﬂ@{ﬂ}}?ﬁ&!ﬁ%ﬁ% ﬁ 010 5’3 % ’4 ﬂ’ﬂ{'ﬁ%mT Fig.2 Seasonal variations of soil respiration rate under different
R BE U R A 2. 19—3. 07 Z ] AR A E T tiltage

> BRERE > FEFTE H > HALBHE i ERRELHIRERE

®2 THMRRS5ITHEENXRTESHUR THTREEESRERY

Table 2 Fitted equation parameters of soil respiration rate with soil temperature and temperature sensitivity of soil respiration rate ( Q,,)

IR 3
BRI ERY AL n R REL Q10
Type of tillage a b R? Number of P .
Temperature sensitivity of
managements measurement . .
soil respiration Qy
FEFFiE H ASRT 0.696 0.082 0.62 48 <0.01 2.27
HeBiBIEE NTSM 0.352 0.112 0.77 52 <0.01 3.07
BIERF SRT 0.458 0.100 0.78 54 <0.01 2.73
WHBHE CT 0.611 0.079 0.55 54 <0.01 2.19

2.2.2  AREIBHERIE T L300 B X LR IR F R R

o FF R R AR F IR U, bR SR EES , £ R R e R — AN EEREE . R A
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& LR B AN TR . Horp S B S T LR B AR e f /N, P2 R B R, 5 SRR I A AR S
g, YERAIZAR I T 3P I 7K o SRR i , LU O RS A3 FE R BB 1 e , 6 AUBE VR 1 e T - S I
Ko AR S , HHR R BN 0. 20,
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Table 3 Fitted equation parameters of soil respiration rate with soil moisture

B EHE AR ¥y LR % WA BEAE n

Type of tillage Average o . R? Number of P
_— Fitted equation

managements soil moisture measurement

FEFFERH ASRT 15.67 R, =18.87¢ 0 136 0.34 18 <0.01

S HE % NTSM 16.35 R, =24.24¢ 7015 0.43 18 <0.01

W iERE SRT 16.10 R, =9. 49 ~0-0%w 0.26 18 <0.05

HHBHE CT 15.16 R, = -2.85In(w) +10.6 0.20 18 <0.05
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