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Annual soil respiration characteristics of different paddy-upland rotations in

irrigation areas of the Western Sichuan Plain
FU Yong, WANG Tao, YANG Zhiping, ZHOU Wei, LIU Qi, REN Wanjun, CHEN Yong"

College of Agronomy, Sichuan Agricultural University /Key Laboratory of Crop Physiology and Cultivation, Sichuan Province, Wenjiang 611130, China

Abstract; Paddy-upland rotation is the main cropping system in the irrigation area of the Western Sichuan Plain. In order to
investigate the effects of different paddy-upland rotations on the annual soil respiration in this region, static chamber-gas
chromatography was used to measure the soil respiration of garlic-rice (GR), wheat-rice (WR), and rape-rice ( RR)
models. The hydrothermal ecological factors, including the temperature and water layer height, were determined at the same
time. The results showed that the cumulative discharges of soil respiration in the three rotation models were in the order of
GR > RR > WR, at 193.36, 160.27, and 157.28 kg/hm’, respectively. The daily dynamics of soil respiration were
basically the same; all showed the unimodal variation trend, and the highest value appeared at 12:00—15.00. The daily
variation from June to August was higher than that in the other months, and the seasonal dynamics of soil respiration showed
a bimodal trend, with peaks in June and September. The annual average soil respiration rate of the GR model was the
highest ; the soil respiration of the three models was significantly affected by soil temperature at 0—10 ¢m and 10—20 c¢m,
but there was no significant correlation with soil water content. Soil temperature is the main influencing factor of seasonal
variation in soil respiration in the dry season, while a combination of soil water depth and soil temperature affects the

variation in soil respiration in the rice growing season.
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Table 1 Seeding period and planting density of each crop

! BABMI(A/H WA (A/H AR (VAR
145 A (/) (A7H) I7HD e ’
i, . L. . Transplanting Harvest Seeding Number of
Crop name Variety Sowing period . . . .

period period distance/cm seedlings per hole
JK#H Rice F 1l 498 4/10 5/25 9/10 33.0%x20.0 2.0
/N Wheat JIIZE 104 10720 — 5/5 20.0x10.0 5.0
2% Rape JIl3h 36 10/10 — 5/5 40.0x16.5 2.0
Kk Garlic AW 9/25 — 4/23 20.0x6.0 1.0
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Table 2 Tillage, fertilization and management measures for different crops
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Crop name Tillage measures  Seeding method ~ Straw returning to top dressing

N P,04 K,0 N P,04 K,0
JKFA Rice T 325 — 180 90 180 7:13 AR 1:1
/NFE Wheat el Hi% — 165 99 99 AR AAfEREN AfELD
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Fig.1 Characteristics of soil respiration rate in different paddy— Fig.2 Cumulative emission of soil respiration in different paddy-
upland rotation upland crop rotation system
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Fig.3 Daily dynamic characteristics of soil respiration rate in different paddy-upland crop rotation system

2.4 EHEPIER S RS OKE K)ZEE KRR R

I ) - ST R 5 R IR KR R K E BT LA S AT A5 R R A R L R R
5 SR WA OCHE(P>0.05) B ZEZ7K )2 R BE R R, HAR DG 5 31 1 27K 7 (P<0.05) . 18
T XoF - AR 3 3 5 A R ) [T 05 AT R, AS AR R % 5 0—10em . 10—20cem -+ HER 17
FERR 25 AR DG (P<0.01) , BRIV A= 38 W 5 3 b 25 = 19830 3 0 T s T 4 s S [ AR 2 9 P g 3k ek £ 48
TR B RURME A T 22 5%, /I GR>WR>RR; MR 2K E, =R Q, ¥R H 0—10em>10—20cm,
FWBE T2 MRA , £HEMPI R 5+ 80R B A SURPEZ 8N, A FEBUR TR 2R QA fbyu
1.15—2.72, LA GR #58 0—10em #¢ i, RR A3 10—20em #1iK ,

3 e

3.1 A[EZK R AR A IR AR
AW R Y], =R R AR SRR R BN GR>RR>WR, BFFE R 2 R FFiL H g

http ; //www.ecologica.cn



6 S % 39 &

{0 W 0 418 e A T L el [T 52, A3 R0CH o L A BRI B s AT LB AL 5 i, T e A AL B2 (A W A 7 0 it
T S HERC CO, MPBERn >, T ABEIE RISl T SO AR, PR B 2 R B b
AR T, I S B G . FEARBT ST R, GR Bl T 52 2= BEAT R A 2ok L, 3mSR LI A
AL T A LR S i, DR s SR A T ORI, RIS s e, S0 T SR Ol A AT
GR AR 1 eI JA 4 AR 35 7 T WRRR AR, A, EARH IR PG 2% 7 AR Fe 3R it 480 X
IR HAT R R AT, GR B R T A L R T WR (RR B, GR B R FH R A E AN
AR T om0 R i B, [R) s 4% B A RORAE R A B AR, 39 T GR B 2B W
1 SRR, AT B4 5 1 GR AR 0P 0 i 3R 5t 7T B2 33K GR X 3 P SR BUHE i i o T A
R IR N 2 —

R3 TEWREXRSEKE KEHNXER

Table 3 Relationship between soil respiration rate, water content of soil and water layer

TP R SR I E R ER-UESIE R RS/ GAT AP
Kb3g Relationship between soil respiration rate Relationship between soil respiration rate
Treatment and water content in the soil and height of rice layer in rice season
NS WIRE R? n NS WIRE R? n
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WR y == 0.1664x* — 0.193x + 15.408 0.65 12 y = —0.4249% + 15.276x — 121.22 0.51" 7
RR y = —0.1548x% + 1.0599x + 10.854 0.6 12 y = - 0.2098x2 + 8.155x — 68.655 0.86" 7
* —P<0.05 ; * *—P<0.01
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Fig.4 Relationship between soil respiration rate and soil temperature
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