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Effects of rice and wheat straw ditch-buried returns on the soil physical

properties of wheat fields
WU Junsong', LIU Jian®, LIU Xiaofei', YANG Haishui', WANG Xiaohua', XU Mingmin', WEI Yafeng’,

BIAN Xinmin" "
1 College of Agriculture, Nanjing Agricultural University, Nanjing 210095, China

2 Institute of Agricultural Science Research in the Yangtze River in Jiangsu, Nantong 226541, China

Abstract; Straw usually refers to the aboveground part of crops after grain harvesting and is the main byproduct of crop
production. Straw return is considered an effective way of recycling crop straw residues. In this study, a 5.5-year field
experiment was conducted to evaluate different total straw returning methods using the following treatments; ditch-buried
return at 20 em and at 40 c¢m soil depths and the control treatment of conventional tillage with no straw return. The amount
of rice and wheat straw returned was 2 kg/m” and 1 kg/m’, respectively. This study investigated the soil water potential and
soil temperature at the different ditch-buried return depths, as well as the effect of long-term ditch-buried returns to a depth
of 20 c¢m on the bulk density and total porosity of soils. Our results suggested that a ditch-buried return to a depth of 20 cm
could reduce soil bulk density and increase total porosity compared with the control treatment. The beneficial effects on soil
structure were present even after 4.5 years. The effect gradually declined as the length of time after straw return increased.

In the 0—7 cm soil layer, the bulk density and total porosity of ditch-buried return at 20 ¢cm and 40 em depth gradually
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became closer to the control treatment. However, there were significant differences between both ditch-buried straw return
depths and the control treatment in the 7—14 cm soil layer. When rainfall was high (26.6 mm) , the variation in soil water
potentials of the ditch-buried return to depths of 20 ¢cm and 40 cm were 15.7 kPa and 14.8 kPa, respectively, within two
hours, whereas the change in the soil water potential of control treatment was 2.2 kPa. This indicates that the soil water
potentials of ditch-buried return to depths of 20 cm and 40 cm show a faster increase than the control treatment. When
rainfall was low (10 mm) , the water potential of ditch-buried return to a depth of 40 ¢cm showed a faster increase than that
of ditch-buried return to a depth of 20 ¢cm, which was faster than the control treatment. It was found that the water potentials
of ditch-buried return to depths of 20 ¢cm and 40 cm decreased rapidly and were lower than the control treatment 12 days
after rainfall. The changes in soil water potentials for both ditch-buried straw returns and the control treatment were 187.62
kPa, 141.38 kPa, and 104.48 kPa, respectively. The soil water potential of each treatment over 40 consecutive days was
control treatment > ditch-buried return 40 cm > ditch-buried return 20 ¢cm. On average, the soil water potentials of ditch-
buried return to depths of 20 cm and 40 cm were significantly lower than those of the control treatment ( P < 0.05). The soil
diurnal temperature range was ditch-buried return 20 ¢cm > control treatment > ditch-buried return 40 cm, when measured at
a soil depth of between 0 and 15 cm. However, it was highest for the control treatment at 20 c¢m soil depth. In addition,
ditch-buried straw return to a depth of 20 c¢m increased the mean daily temperature in the 0—15 cm soil layer, and ditch-
buried straw return to a depth of 40 cm increased mean daily temperature in the 0—20 cm soil layer. The mean daily
temperature at 20 c¢m soil depth of ditch-buried return to a depth of 20 ¢cm was close to that of the control treatment. In
summary, ditch-buried straw return improves soil physical properties in a rice-wheat rotation system in the Yangtze River

delta agricultural regions.

Key Words: rice and wheat straw; ditch-buried return; bulk density; total porosity; soil water potential ; soil temperature
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Fig. 9 Variation of soil daily temperature as affected by different treatment
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VYRR H 20 em ZbFRIE R HAR B A /K A3 TAELA 40 em ARER R K BE & T8 3L H 40 em A0FE
e SR Y PR AR K K 23 R R AN 1) bR A B, — D7 T TAMNA T 20 cm JAHEIE [T 40 cm HEGOAN ]
SFECREFEE A — VA HEIA 40 em A FERE AT IS it i B AR G s AB | DR IR A A B i 22 HOK A BB
TR 20 em AFR 55— 5, I HHGA H 20 em AEFE 20 em DA ESE WA H 40 em ZMHH TR 2
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(20—40 cm) THEHM, FECRE HHK o LR LR T | )2 oK o S A R PR 7 HE
S 40 em AP )2 HHOK B GE FIHIA H 20 em 40P 25 FE5REU], FEFFA3ELA B EAG S04 1 HEK BRI
AT, 7E W T 45/ IN I K 55 I 6 30T P VAT HE A L 40 em b B HEZK R s8R e i, T A D138 B T A
20 em b PR R4
3.3 FEFFAE YA A T X A R A R

R B R A E Y A K AR A R T WHEIAR ROK Ay IR MR B R Y A e B A AT
FEH N BR A L, R AT FH SOt A AT S 7E 8:00 1 2000 IR 5 17 HHEMR B 76 14,00 I FRAK T 3805 8 | It
HEA FEAR HARIR A AL 08 22 A9 4E '), Ramakrishna' ™ 25 8F 57 32 1 A7 T A R 2520 10 em AN+
Tk, TR 2 R ARV E /N . ARSI ZE /N 451 1, RS AT VA 34 T ELA S RV B T 20 em 4028
FEAFIZ LA 0—15 em +3 H 2 MAE , X 02 TREFFZ AR 7E, — T IR TR 2 ) 2 G, 7 —
75 1 A2 IR R R A R BIRE AT 2 R RS A B 40 em B FEFT )2 0—20 em
38 H 825 R4, iIX AT RS2 B T YA HEA [ 40 om, BB IR, 15 0—40 em HIEECN BN, HRIRE
i R R R E R L RO IR B R, T2 3 v DU ) b 2 A% A )2 R 2
ARSI, PITAMA B 40 em A FEARER)Z L3 H B2 0/EH . RS A A A BAT 30 E #E B 20 em
AEFE 0—15 em DI RIHEIAH 40 em ZbFE 0—20 em +-3 H YR AVE A, X 53 798 HA B0 1) HE K B0 5 R
KRR 25 o 30 HIEALBR A RO R . — i, HEK BB by, 5 S50 R ya v £ 385K AR, th ok
B HE A R i, R A KR D IR T R R 2, IR LT R R 5 — O T, R AR, £
FLBREE i, 22 W) -l SRR AR TR 28 %  BRAR T LSk AR R T R iR, V3
I 20 em ABFRAE 20 em ANEOARERR  BALFEFT )2 8RB, T )2 580N 50 T I T HEK VA 1Y
SEF, R AR FF AN IR R RIS, R A S i the 2 7= A — 2 A 3R ) S S R R (0 25 AV — T T
SEOEE AR AN, 3 H BT X I 5 — i, R4 H YRR/, HAE S X IR A 23, AT
B IN T VG H 20 em ARBRFEFFZ DL A3 H 82 HOHEY)AE K B gm0 feE— 2o
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