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Analysis of Soil Respiration and Influence Factors in Wheat Farmland Under

Conservation Tillage in Southwest Hilly Region

ZHANG Sai, ZHANG Xiao-yu, WANG Long-chang, LUO Hai-xiu, ZHOU Hang-fei, MA Zhong-lian, ZHANG
Cui-wei

( Engineering Research Center of South Upland Agriculture, Ministry of Education, College of Agronomy and Biotechnology, Southwest
University, Chongqing 400716, China)

Abstract: In order to investigate the effect of conservation tillage on soil respiration in dry cropping farmland in southwest purple hilly
region, the LI6400-09 respiratory chamber was adopted in the experiment conducted in the experimental field in Southwest University in
Beibei, Chongqing. The respiration and the hydrothermal and biotic factors of soil were measured and analyzed during the growth period
of wheat in the triple intercropping system of wheat/maize/soybean. There were four treatments including T (traditional tillage), R
(ridge tillage) , TS (traditional tillage + straw mulching) and RS (ridge tillage + straw mulching) , which were all in triplicates. The
results indicated that the soil respiration rate changed in the range of 1. 100-2. 508 wmol-(m*+s) ' during the reproductive growth
stage of wheat. There were significant differences in soil respiration rate among different treatments, which could be ranked as RS >R
>TS >T. The soil temperature in the 10c¢m layer was ranked as T >R > TS > RS. The relationship between soil respiration and soil
temperature fitted well with an exponential function, in which the Q,, values were 1. 25, 1. 20, 1. 31 and 1. 26, respectively. The soil
moisture in the Sem layer was ranked as TS > RS > T > R. The best fitting model between soil moisture and soil respiration was a
parabolic curve, indicating the presence of soil moisture with the strongest soil respiration. The response threshold of wheat to soil
moisture was 14. 80% - 17. 47% during the reproductive stage. The dominant groups of soil animals were Collembola and Acarina,
which were correlated with soil respiration to some extent. The correlation was high in the treatments T and R, ranged from 0. 669-
0.921, whereas there was no remarkable correlation in the other treatments.

Key words :southwest hilly area; wheat farmland; soil respiration; soil temperature; soil moisture; soil animal
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TS, A 359 R PH LA S 587 108 k) -em 72 AR 1 L
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HRLER 270. 23 mg-kg ™' BRAE A 35. 23 mg-kg .

YT 2012 4 3 ~5 ATEPI R 7207l Rk
i AT, RN/ B/ KRG =S T R
KB O ELE 6 a JF 2 = 2R AT B4R
PPYERHERTIE, A R B E AL B OR B — B Hhik 4
AAEEE3 RESE APAE (T/CK) BRI IR
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Fig. 1 Dynamic changes in soil respiration
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Fig. 2 Dynamic changes in soil temperature, sampling chamber temperature and the air temperature
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Table 1  Number and proportions of soil animals

gy — ) & I ____®

/A~ L4611/ % g/ A~ LAl % B/ 4 L4/ % B/ 4 LAl %
HEH 592" * 72. 11 570 * 68.43 779 % * 74.76 890 * * 73.92
i 5 189 23.02 226" 27.13 205 * 19. 67 241* 20. 02
X H 5 0.61 3 0.36 3 0.29 2 0.17
LS GRS 3 0.37 8 0.96 6 0.58 7 0.58
B H 1 0.12 0 0. 00 0 0. 00 0 0.00
Wk H 7 0.85 10 1.20 8 0.77 6 0.50
&3 H 3 0.37 1 0.12 6 0.58 13 1.08
g H 6 0.73 3 0.36 5 0.48 14 1.16
2R} 9 1. 10 4 0.48 9 0. 86 16 1.33
i) 5 H 1 0.12 1 0.12 2 0.19 2 0.17
W H 0 0.00 0 0.00 13 1.25 0 0. 00
53 5 ki Bk 1 0.12 0 0.00 0 0.00 2 0.17
HMH 0 0. 00 1 0.12 1 0.10 1 0.08
H#H 0 0. 00 4 0.48 1 0.10 5 0.42
5 s 0 0.00 0 0.00 0 0.00 1 0.08
%H 1 0.12 0 0. 00 0 0. 00 0 0.00
BRIE H 1 0.12 2 0.24 0 0.00 3 0.25
KA1 2 0.24 0 0. 00 0 0.00 0 0. 00
FA2 0 0.00 0 0.00 1 0.10 0 0. 00
FH3 0 0. 00 0 0.00 3 0.29 1 0.08
At 821" " 100. 00 833"~ 100. 00 1042 100. 00 1204~ 100. 00

L)RHANL, 2, 3 2RSS SE5E M ISP F

MRV B BE o B (DL 2) R RS AF S
TAFT LS RIS BRI, + RS £
FEPEFE B AT IR X 2. 5% ~3.2% , WK IAFEFF
BT, e sh iy AR G N, YA S5 A M

FasE

F2 TEIMMSHEEEHLEE

Table 2 Comparison of soil animals diversity indices

ZHRPERREL T(CK) R TS RS
H 0.821 0.828 0. 842 0. 847
E 0. 303 0. 306 0.311 0.313
C 0. 600 0. 590 0.570 0. 540
D 0. 380 0.393 0.370 0.382

*HRORZEFAE0.01 KT B FIRZERAE0.05 KT W3

A INAZ AN HE B A K B BeAi AR i Ak 3RS )
SR, R AT 7R TE Al 4 HE Sl W B B 26.9% ~
44.5% , LIESYIFRIIEIN 11, 5% . /NFE Fh AR 2
BRI 40 d N, FEAF AL B T L P A
14.096 g-(m’-d) ', & A 5 FF 35 0~ 12.378
g+ (m’+d) "' FEFFHE R - HENT AR AR B T L4
TR A S K s i A, 38 B 1 B R 2
HE A

A AH AR BT A5 1) - I 12 - 357 5 3 LA [) By SR 2,
RIAS 30 W R AE ] B B P 1) - S . 38 )
DA BURE B s )RR . o RIS e 5
- SR AT AR O3 AT, A R R B XS AL EE R Y
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