| T T

W +Hiindd 297

542
2017 43 H

——

S

ACTA PEDOLOGICA SINICA

Vol. 54, No. 2
Mar., 2017

DOI: 10.11766/trxb201607060270
TiE
FEF WEE

BRMESNEERARIER
EFOT Om

wox & F H

(b KRR B R KR BE, FBH 450045 )

B £

KL R BURREE LSRR R B R, ARG AR T AR

HE . Rl AR, PR Z BB g T, S B 22, X AR A KO A FI 32
M, BET SR o R I SRR Y IE W A K B I RAIE o 0 4 R 1 SR B T A

R ARG, PR SRR E R Z AR KRR,

P LIAL Ty, WA A KRR 2. RSk,

IAEHEBE AT SR e AR i SGEAE T  ARSCAR DR AU 8 S e AT AT, IR T e
MEEAGSR bR BT N AR e, SRR TN SRR R B T, RS TN A AT S b AT Y TR
AL, TRV TR E R S AME R GE AT, SR T S A TR B, DU A S

RS
XHEiR
PESES S151

THEEAEMEYWIERMAERAETRERE
B R A T SRR R T A
PEAT AR AE s T A A E R AR
5 TR, BOUR N SRR . SRR A
P IR E YR RIAR SR P A AR R
VERIAME A 4y A A i Sh AL 4R BRI, g ELRP A
(v il AR R ) R AR AR TR
0 5 ol A 0 WS A D 5 RS JE  14 73 it 0 240 JE0 0 o 4
AR, BT EHEFRA MR G L TR
FRIE R A LSNP/, RIErh AT &1 =
B S MR AR I 2 3 SRR DX S, R T R
P R AR AR K R IR
JE H T e 0 R S B b T KL BUE S B
RSN STRN N I a7/ L R S
PSS, A0 A R AR K B R B S Y B
G170 AR 23 XA A — S (Y S
BAG (1) MEY RGBT RACH R R, AR AR
BRI T R T Z B B R

A3 s INAFERE ; A4, HHGEAE; PR e bR
kR IR A

WA 7 A g =R IR (ATP, = REBEIR L&
W) KFETRE DTS (2) R TR R ik
T ICA N, —SEAR /AT, A HE b3 I 2R 3
g TR R R R,
VEW K 53 AR 53 FI UG T RE , AR S A0 T 5
EHEREET L (3) R T YR X JC AT
WS PR R D BB T,
HESh W 0 1 A BIE S 2 B T L MR R IR AR
38 X5 VR 3 AN RS2, R4 R v AU
Wep ) o R HEE A, R AR R AR+
FES M P A S RN AR, WERR L
HERE W LE AR Rz — 1 R T R ke AR
A AR AR A i R S RS RARZ AR
A et A 2 IR AL DGR 1T o 4 B
TEHER R ( Subsurface drip irrigation, SDI) Wk
g, BAA20Z 4R Fr s o A HE I T M TR
TR GUR AU & A Tk BIE Y ROAR X, il
MR FRAK R T UGS L EE A, P

* EK A ARG - B AA B IR A (U150452) | T A BHEAIHTAS I 4E 464 (174100510021 ) ALK FK R
ReF A WF o8 A B 5 4 W8 B Supported by the NSFC—Joint Research Fund of Henan Province ( No. U150451) , the Excellent

Youth Foundation of Henan Scientific Committee ( No. 174100510021 ) and the NCWU Ph.D Student Innovation Fundation
EFEA: W% (1975—) , F, #de K A, Wb, Rz, 2 20F 501 K B3R 5 R Kok 5% i m 20R T o

E-mail: hj_lei2002@163.com

ek HIH . 2016-07-06; W&ok H . 2016-11-11; B8 FHRH I (www.enkinet ) : 2017-01-05

http: //pedologica. issas. ac. cn

S

(T

2017-3-16 9:38:02 ’7



W +Hiindd 298

| T T

298 + e

——

S ¢

54 %

KB RS, REERERRE T A
PEEEY PR L AR SCIE R G
IS 0 A BRI T A A b, PR R R
S AEHE BRSSP AF AR B TR AL, R R R B AF 5T 4
SAGTT IR

1 GBS

1.1 HIEESHHER

o R W, HAFEK PRSP R 5L
KRB, RSP R B AT T K i
10 00045 > . 0 2 v B % - 93 R B R T T
B, LB s SRR TR, R A
FLER Aok FE . T R Ry R R T
W, 23S B HE A B T R B4 5 9 K 2 R
AHELASIRAR D . YEIAR RRFEIHFEA A, PTULE
W b R R O R . AR
BTF RS, ARA AT AR Z B R
WX HAEY SR ARFAR; REKHT, ED
BRI ST W = A 1 2 X AL 2, ATPA—
I %A 39 7 4 A4 T RS T S ML () AR A R
WARARWEFRLLRT, AEIFWAZH, KA
RIS EI B, ALK, MENEY
FET, 3 A= o b M SE S X VR B R T
KEREE Y LA TR B T
FFES A A 5m 7 L R A RS L3
TEMEAEFR A FEEW, WA, M. %%
TEIB SN R 77 A — SR M T, WA AR K R
BRI 2

BL 17 1 - 508 A T (s M s S R, A A
TAEME K R E, R gy > g
WAARG, EWEKETZIMH >, PR
BE R OB TR TR,
BT PR e 0 B Ak, P
Tk L L R, R Tk RE R A Rk
HALTF WA BGRR L MRER L3 A 0T A SR Tt
VEMIK S R SRS RIS, AR HEAR I A KW 19 %
1, REEYRE R WTEAREE I, Bmee
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Table 1 Research results of different oxygation methods
JIlI =W/ RES -
. &7 e g YRR BN i 275 3CHik
Aeration
Crop Soil Yield Crop response Aeration rate Reference
technique
PLAGE < il 3 5T R - LORF AL SR AL < i RRAW N, R EMEE<EL0  [62]
Mechanical Tomato  Silty clay loam B — LR I3 +75.1% SR 5 FN1.54% 352 1L
ventilation +135.5% MR, ZEH, 5 FRIAR12%
PRI TR . Ak s R
HLECE
EEP/S WL 20104F AR HE+37.78%, 4K [63]
Corn Sandy clay loam NI +12.27%
201 HAFEBH R HE +38.46% , 5
o TG HE+12.5%
sl P HH L +25% R B R 5 L hm™ H,0, [20]
Chemical oxygen Zucchini Heavy clay soil
adding
KL EH L +82% BRI IEH 1 ml L H,0,
Soybean  Heavy clay soil piesahill|
Mazeeizs I # il ¢ R +29.15% AT ARG LA 15% [64]
SR Tomato Yellow clayey MR KB
Mazzei air soil
injector i i+ +4.3% RN B 12% [18]
Pineapple Sandy loam TR
AL et +39% Bk R 12% [65]
Pepper Sandy loam
i 4E Bt +10% oK a3 F AR 12% L 66]
Cotton Clay
i Bt PO IRt 4449, BORNIERE™ RIS/ 12% [67]
Pineapple Clay H+26%
G et BN +19.49% ZEHLL BRI 50% [68]
Tomato Medium loam

e AR A SMBL B AKIR U H 40 L Note: Aeration rate is the percentage of the volume of air

VERI RS2 EI ), B AR
3.2 mMEERNTIRESENSLEER
XTI AT, S H AR RE B T
AN, AT RERE ROR R B, T E I SR
Wi F 1R PR AR R A K, IRAE A A
RS0 RAE, X — G E b A S - R B
8o BT ATERE A FOmA SR SR T AR 9l
AR BRI AR R REAR i L AR R
et 4 A O HE, WA SR, AT
VEMIRS 3% 00 MK 23 6 W W AT, SR A

g, EHGEAMESGE TN, RIDVRUEEY R K
FVEFRICE MR, 7= 5 g 4R 10
33 TIEBSMNESTEMERANEN

b B I S R . AT
LB S, W R BRI | A K
BOKBE N A, I HOX SE PR U E AR SCHK o 4 0
T T, AU A X R TR,
i H B T . A R HE B B R A
RLghAl , 6 LRI s e, AR T L fL B
B, RRAEYIN A RIS, BESOKE—ER, +
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BRSO, HEEESEM K, AR T Y
B Y TR R A K AE R R LB
s L gGESME, AMTRANAERKRES, &
FE A EY A KA E e B . EAKNEAE R 58
SRR, R4 A R TED K &
F O AT BRI KA B,
i H L F o RS BRE FRR R K £
S AR N S SRR AR TR
AR R ENE S AR
BB AL . S AR Z [ A A g L B Sy
7 [ O B R AR O A S R Y
HMCE X R R E R S AR KH B, v A
AR T HIE R Y B KRR, k)
T L A R AL, BRI A R A XA A A K
BRI, SRR AR Eh Al AL LA, L3
TAL AW B R AEY . SRR YA A Y R AR
ek, SR B 3R R v IR AR W 0 T B
S, EA YRR, AR T
FRARIG AL R 1547 .

TIPS . A . R SRR R
Yo WY RIS E BRI E R, £
b SR o BB s S W G L 7/ ORGIE= I B 13
SEANLYT, MY E R T E A RS
FUEFTR, RE/KER SR, HHEESERR
I, A5 HILITE 20 ik 8 R 35 23 (4 A M 2 AT
VERI R T IEH AR K, B L R I A 3 b o
gy H IR TR E 2 CEHEE . LIS
A AR okt g AR B A B R,
YR /MER GRS 55 . S AR S A A
PHCR B EAR G, o E AL &5 A )5 A A
EAR
3.4 TIEBSMHNESEYRIN A

T HEGE AR GE, AR TR RS KA
B ASH  SRE R R, RERER T
MR B iE S PE R, - BE ARy 5 2 R g A o A
YINEWAE A=A RE B, R R S bR S A
YA K T B RE S AN BT, DT AR 2R AT ) 25 R 11
AR, RIDCEER, AR THRENE MR
YR ARE A BT Y AR
AL, AR L LB EYR, E
TEVIR &R, RERAE AN, MR RALCH, Y7
EVE IR, # E3ROC A 1 RAFmE

SPEREME ISR R IR TR A, AR TAR
X E IR S, R VR K R B B
SR MG T, B ARSI VR 7 R R T
I,
3.5 MEEBRHRPEENES

T 0 42 7 O R — S R 0, R
26 R PR A, T Bt T R L
TN TR, 0 BRI 45 1 4 37 R 2
PR, BOREREN T A PR, RS I 1 7 1
AT AR S e R R, ARERE K 2 s, R
R L 22 BN 0 48 A 32/ T DR B 7 A SR 1
ZERCA , I ELFITAT 3 A48 A 2% 15— B i 39
WA . BTLL, INEVEBE 2R A TR KR
TETFEL TN, X TS B 5 A 1 FE A 1 5
KLV o825 T T AR 1 B R T R G 8 W
AW, 4B I RE AT A . 2B
AP, S0 L AR R TS K LA A
TR R K A A e B R R A3, S B0 AR g
BORHA] 70 e AR AR LR, AT L b
SR A AR X B SRR 2 s (R A R A
0, B R AT RE G AR, B A 1
. SR AT KR (AR 3 T BRI 4 AL R
BEGRES, W S, TR TR B
A A TR S MRS, KRR, WHE
LR i
4 B B

I 2 ARE A 1 R, R R 4
FRH 49 7K 6 T80 e IR £ 22 4 (R s B M A 22
HH BT AT UL FILA g (1) Mgk
5 WA WK A AR . IR 86 7 I 45 -
SRR, 3Rk ST T X M M Y S A
R AP T EAOREE . (2) s sk sy . &
SR B A B R U BIF S, AL 92 390 LA
WEEAL, R SR A AR . MR S
HE . (3) BFRF TS . e A v v e
G 7 5 0 PR S R AR, o L P KA R
PALTE RS R S8 TR0 IO S T 1
EHARHAE . (4) WALBRIE K S A T K
B BREE K 5F IR 4 SRR . (5) 4 o g e
A R - SR R P AL
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Advancement in Research on Soil Aeration and Oxygation

LEI Hongjun HU Shiguo

PAN Hongwei

ZANG Ming LIU Xin

LI Ke

( School of Water Resources, North China University of Water Conservancy and Electric Power, Zhengzhou 450045, China )

Abstract

Water, nutrients, gas and heat are the four main factors in soil to ensure soil fertility.

Traditional irrigation management often ignores the importance of soil aeration. Hypoxia stress is often

attributed to soil compaction, high ground water table or unreasonable irrigation. Under hypoxia stress,

plants declined in aerobic respiration with part plant root dying, and leaves atrophying, thus leading to a low

water and nutrient use efficiency. As an integrated index of soil permeability and status of soil oxygen, soil

aeration represents one of the overall properties of soil fertility, which reflects the relationships between soil

biological oxygen consumption, carbon dioxide production and gas exchange between soil and atmosphere.

Insufficient soil aeration would surely disturb the balance between the four factors of soil fertility, making

the soil deteriorating in soil physical and chemical properties, which in turn negatively affect crop growth

and yield. Irrigation displaces air in soil pores with water, causing temporal hypoxia, which may be localized
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and last a long time, particularly in heavy clay soils, where a wetting front is maintained due to frequent
pulsing irrigation events. A system, termed oxygation or aerated irrigation, has been developed, mixing
pure oxygen, air bubbles or hydrogen peroxide solution into the irrigation water that flows and carries oxygen
to the plant root zone. Researches have demonstrated that oxygation or adding oxygen into irrigation water
may improve crop yield and quality. In order to explore mechanism of the improvement by oxygation, this
review begins with the effects of hypoxia stress on soil biology, crop physiology and crop production, and
influencing factors, quantitative indicators and evaluation criteria, and measuring and calculating methods
of soil aeration. Then it summarizes characteristics, application methods, and biological effects of different
oxygation technologies, and furthermore, problems existing in the researches. Besides, it discusses effects
of oxygation or aerated irrigation on soil aeration. In the end, it brings forth prospects of the researches on
oxygation or aerated irrigation in anticipation of providing some reference for future researches.
Key words Hypoxia stress; Oxygation or aerated irrigation; Dissolved oxygen; Soil aeration;

Evaluation indicator

(RERE: & #)

http: //pedologica. issas. ac. cn

2017-3-16 9:38:06




