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Effects of Aerated Irrigation on Rice Growth and Soil Reducibility
under Wheat Straw Returning Conditions

LI Jiang' PAN Yanchuan' JIAO Xiyun'® HU Weiyu' LIU Yong'
(1. College of Agricultural Science and Engineering, Hohat University, Nanjing 210098 , China
2. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Hohai University, Nanjing 210098, China)

Abstract; In order to reveal the effects of micro-nano aerated irrigation on rice growth under straw
returning condition in wheat — rice rotation area and put forward the optimal aerated irrigation method,
rice pot experiments were conducted and six experiment treatments were set up, i. e. , no straw returning
with no aeration irrigation treatment ( CK), wheat straw returning with no aeration irrigation treatment
(ST), wheat straw returning with 0. 3 L/min air intake micro-nano aerated irrigation treatment ( SO1) ,
wheat straw returning with 0. 5 L/min air intake micro-nano aerated irrigation treatment ( SO2), wheat
straw returning with 0.7 L/min air intake micro-nano aerated irrigation treatment ( SO3 ), and wheat
straw returning with 0.9 L/min air intake micro-nano aerated irrigation treatment ( SO4). The soil
reduction characteristics and rice growth under different treatments were observed. Results showed that
straw returning could enhance the soil reducibility significantly. Micro-nano aerated irrigation could
improve the soil reducibility, and the improvement effect would be enhanced gradually with the increase
of air intake volume. When the air intake volume was 0.9 L/min, the contents of soil reductive organic
matter, Fe’* and Mn** could be reduced by 48.66% , 56.11% and 42.76% , respectively. Aerated

irrigation with an air intake of 0.5 ~ 0.7 L/min could promote the growth and development of rice,
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alleviate the problem of the rice growth inhibition in the early stage caused by straw returning, and

promote the growth of rice roots, which was conducive to rice photosynthesis, promoting the accumulation

of dry matter, and thereby increasing the rice yield. The highest yield improvement could be reached

19. 7% after aerated irrigation. Considering the effect of micro-nano aerated irrigation on soil reducibility

and rice growth, micro-nano bubble water with dissolved oxygen concentration of 8.06 mg/L ( SO3

treatment) was recommended to irrigate rice under straw returning conditions in wheat-rice rotation areas.

Key words: rice; micro-nano aeration; irrigation;
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Tab.1 Details of different experiment treatments
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concentration during crop growth period under different experiment treatments
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JKAEAE 3 BESH (T A A Hh AR 40O A R m T
JACHE BE Ak $R (ST ), H 76 /K i 43 BE 9] AN 4R 5 1
SO3 S04 4h ¥ 5 ST 4b ¥ i 22 5 5 1o Z PEKF . Bl
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91 3R S AR AR O G SR B W 4 e TR I R
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RhPEAY S ER 11.2% 11% 23.28% % CK kb 34 4y 5]
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W 2. 89% 1 36. 76% .
2.3.4  Jfa] CO, Mk

ANTR] Ak BEOK R 45 2R B By B ] CO, ¥Rk E
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Xof 7K R 7 e T 5 M O 5 SO Ak B B AR IR T ST
5 CK Ab 2 HJ& SO Kb #2457 F /K R (1 ROk 5, T
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Tab.3 Dry matter and yield of rice under different experiment treatments

7 S A
W ETMRRE, O RARTYR .

JGEL [y TR H/ i N

(g-870 ") &/ % . e TR/ g R % Fek/(t-hm™?)

(7 -hm %) (hi-FE1)

CK (48.60 £3.25)" (38.78 £3.39)" (385.9 +4.4)" (102.6 +7.06)" (24.11£0.37)" (83.56 £0.40)" (7.97 +0.51)"
ST (49.50 £1.71)* (39.54 £7.50)"  (385.9£3.5)" (100.7 +8.06)" (24.58 +0.30)" (83.64 £0.17)" (7.99+0.31)"
S0l (49.87 £1.69)" (43.92£0.81)" (385.9+4.6)" (103.0%3.60)" (25.58+0.03)" (84.94+0.92)" (8.54+0.82)"
S02 (51.03£1.85)% (47.09+2.52) (365.6£3.5)" (111.7 +4.70)* (26.82+1.02)" (84.68 +0.75)™ (9.27 +0.38)"
S03 (51.80 £5.80)* (52.12+1.43)* (365.6+7.0)" (114.0+11.50)* (26.78 +0.19)* (85.51 £0.53)* (9.54 +0.12)*
S04 (47.97 £0.72)%  (47.40 £0.81)" (385.9+1.7)" (102.3 +4.17)" (24.8320.95)" (84.35£0.76)" (8.27+0.48)"

TE < 7] — F B4 S5 A () 5 B 3 7 4% b B W) 2 5 W %5 (P < 0..05) .

3 it

T M 00 b T M K PR R £ IR R
AR I 2 R FEE F G RS FEAE 1 38 b R 26 B A 23 0
FE 48 P A U, TR B 5 AR S AR
T2 0% PR AT A0 IS K R 4% 2 10 1 3E0E JELVE ) B 2
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A EROR R T Ay R T e
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T T A 39 35 P O S 0 R B P A KU
Fe’ ™ Mn®" J& 4 38 oh 3 1 4w 0 A 7 08 R
JR P A S 4 SR R R AT AR 4 R
i Fe’ Mn® " 5 JEU R AT BE S A AT 7654 L 5E it
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A T B0 I A 09 4 1 0 T e 7 R A1, 76 41 4 Ak i
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TR AR B L R AR 2 iR
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HE Fe™  Mn" g BB R FEAR T L Fe’T
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TR RERR 5 L) B 25 B 32 M DY 3 D S 3R
B R AT ke BURS FF AR H L B
T K R e 2 K A B IR R K, A o i 6 A K R
PR R NIRRTy 84 ~ 89 em, 15 M [\ BF 5% X /K 5 4
e 2 B0 AR IR A B 0 — B R AT R AR BER Y
KA AE H A K JE S BEROIE T CK b 31, X 2 il T
T FE 30 P 27— R B L 30 7 /K A 1 43 B, BR AR K
RE Y BERR I, HL™ A BAL A0 B 0.3 ~0.7 L/min
() S 208 K 0 9B T LA 4 2 s O DB/ 7 KR Uk
AR KR WA 24 I A B4, T 76 7E < RE 0.9 L/min
F9 T SR 45 1 KR 20 B 2 PR R T 3 I 3
S, AT U 38R S v B X K R A A T
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