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BT B M AE M, Calzavarini ZE0F] A A R4 Rk 1
I 18] 5 1) R G v 23 B R AR A T I FORES T B
AR AR LROE ST 0, R R LB R AT
B RN, HEEEMEE R KE BN
SRR ARAL R R TS5 R, (HIGIESER
WA A A T 5 R 5 A« Torabi 2535 F 783 7K 1
SO TR SRR BN, HZATE
RBEMER A ARBUR R R H AR 2 TR A VA R
aliok e PPN E ] S NG ahs = N i ]
B R GEEARUN TR U E R ETHR S
T S BRI, S K K BE B 3 50 A
feft TR

FAT R TR UMK . S ULy S Ve &4
P B — 52 IO T - Torabi FE V70 7 3 Pk 7RIS Ik B A
R AR LR R B SRR, 45 RE WIS
TR IAT 42 e R PR AR B3 S0k o T 2 T A
FC T AN TRV AR A A I 0 R KR & A R
BT (66 m) HRAAISITE, SRR K SITEA
A A M4 BIEF] 95%F1 70%. T SILIF JIIAEAE,
K BT E A fh = PEURIR AR . KRR
T R B M T A D3 Sk B3R T A T A K
Pendergast 1% i A 16 FH 1) R 5056 3 1 250 m LR
B T ALK R M R T P R LA SR, AT A A
ABEAEYIR X . O 1 BE— 25 B K R &1 R A PR A%
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WK, Bhattarai 25ORF 7T T A AR5 BS1000
FE RV Sk B3B8 5 A %o AL B A AR S b s,
4 L3R B BS1000 AR E T /K S 4 T 455 200 m 5
I8 . B R ASRSB  A B 2 25 A7 2 R 1) g A< iR
BERARME EEEWNEZ —.

AT B 7E TR RE S K. AL SRR
PR SRETE, BLSLHUK A AR E B 5 4mi% . e+
I FH 51 5 B2 2 R HE K IR AR 5 B 10 7 25 S I A S8 N e
A W B S BB S LB R RS, R AV BR RS 1
7 BS1000 ¥ & A A 7 0% 8 NS A4 i A A0 7 A
AR M R . B UGS AT NIRRT R T S 5
LA B B T A B R BB AR, X SEBRAE = — 8
HEELE =98

1 MRFEE

1.1 REEE

RIeA EREEWE 1 PR, 5k R ig
REE A BE RO, G KER AR RN
500 L, 7KFE A5 8 HI620E (& MEEHERE A PR AR,
X B A 25 Mazzel 1078, k4l A A A
WEAEN., 2iFFIA 99.99%, R Ity IR i 4% A S 2 A
BEEUE f1. 3R B 3 ) R G0 4E R g SRR K G R
B SiRasE, [k J7i 22 9+0.005 MPa, JF & /7 kM2 2 i e
5y JOHNDEERE, Ji#k[Al#E )y 0.33 m, #HUEFE N
1.20 L/h, 5 TAEIE 714 0.10 MPa. 1R i 17 M B
ACEE K IHEN, B T M= RS, THmE K
AR

1SRN 2. FRHE 3. KR 4. DKM 5. W 1 6. SO B AU
& 7. HAR 8. IR JuEhlg: 9. ftkEE 10, Wi 2 11 EAEHIAE 12 i
FEARIRAE 13, KR 14 AFERI RS 15. KR 16. T M= 17. ¥
i 18. Wik 19 WY 3

1. Air compressor 2. Oxygen tank 3. Water pump 4. Pressure reducing valve
5. Gate valve 1 6. Venturi air injector 7. Exhaust valve 8. Pressure controller
9. Water tank 10. Gate valve 2 11. Dissolved oxygen controller 12. Temperature
controller 13. Water meter 14. Automatic control system 15. Pressure meter
16. T-junction 17. Drip tape 18. Emitter 19. Gate valve 3

Bl XEARETEH
Fig.1 Schematic diagram of experimental layout

1.2 Rt

R E 7R R e RAIE) FIX
A& CEJRAHIE) 2 Fpifkin iy 0, SR AE SRS
(i AA T OAD 2 Tl << 04 1. 2 A1 4 mg/L (ic
N Cov Civ Co A1 C3) 44 BS1000 i PEFMREE, 3t 16 4
AbEE, ANAEEE 3 REE RGBT R R (1,
JE 3320 K R T, B ) A i R X ) A i 1) T
KIE 1 ¥IBEE A 0.10 MPa G HUE TIEIE 1), R4
AT 57535 VB i 20 5 A T 0 R A TR 6 7 S A it 2 o

WE. BRI, BRERKKB SRS, BT
R RGBSR, R ) B Sl
BAEFF K RER BESUE /18 0.10 MPa. ZE/K AR K
B R, 200 m A] ARSI AL A RO PR R IR
BREE B, Heae ok e K BN 200 m. B
SERRJG KT B S R R TR, R T R KSR
G ke CREES, 10 ming XURAES, 7 min)
BIFARIREE . R T AR SN T 8 =@, W
WS AE. WARERIE T K & R s b i vy 2
i 10 om, DA EEEUR Sk R /K & . i Sk sl e e
ERAE R UK BT . RFE SR 78R % R )R AH
BT A IE . AR I HE X Fibox 4 Y64F
AL BB 5E (Presens, Germany), #5/E4 0.01. &1
7] BS1000 &R ke 344 (Crop Care Austradia Pty,
Murarrie, Queensland Australia), A WIFEMR, I FIRE
WEEHN 1~5mg/L.
1.3 RN ERITE
1.3.1 #HAs

TEIRIR S AR A P2 AR R BRIk <, 5K
BB HA D 57K 8. 50 R 161 &) 0 3 20 5% B UAR
KEHEY, FHAAKZHTBR AN, B5E
MEREWE 2 Fiw.

1 FEAE 20 AW 3 AW 4. BRif 15, 3RiM 2 6. BRIE 3 7. HA
8 Ak

1. Vacuum bag 2. Vacuum suction port 3. Vacuum tube 4. Ball valve 1 5. Ball
valve2 6. Ball vave 3 7. Vacuum pump 8. Reducer union

B2 BAansmeis
Fig.2 Measuring devices of gas void fraction

ENEIFFEBAEN, BERESLSRAEA T 2=
A, JPRERIE 1 BRI 2 9797, FIHES R ES
RAEFRE PR FFETEE AT, X
PHER IR 2 FIERIE 1; $TF T 24 =@, BRi® 3 AIERIE 1 Hpwf
TE JI T E T SRR R K SRR S AR . AR K & A
400~500 mL M. WEETERUG, FKHAIERIR 1, KK
“iHE 1h.

FRUSCER K SR B P SE B S5 85, BRI HEZK
AR, R A (D THE B A (gas void fraction,
GVF).

GV F=(Wi—W5)/(Wa—W;) x100% (D
X GVF MBS, %; Wy NESHH KR, g;
W B SO+ TR AR K T s Wa NS+ KRG
IR, 95 Wo ARZTRIE, g.
1.3.2 #H4HH

W E ¥ AP (Christiansen uniformity coefficient,
CUC) Mt RA v BT SR A XY, Wk (2. (3,
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CUC=(1-D/M)x100% (4

A CUC IS, % x AEE T AN SHIE, Lih;
M NSk KPR R, Lin, D oAk R S PR
EELIHE R EME, Line RSB RS
THERRE SRR, TR TR R AR A
WmEH R AR ERS SRR W58 R A
SPSS22 At AT E w4 #r

2 FR55H

2.1 FRESHEMNRERREH LM

A OMIERL IR T T A 7R R P X i T VS R U R B
ISR REFE R, K, 2SR A R
T VSRS N 2% AP B 1 A o AR L ) A i ) B B s
AL, DI 3. Ha ey, AR Y BEE L
B BRI o XA, T 3 AN B B A A B
5 RT3 T SIS I 3 I g

~1.6 —s— JiiE Flowrate 10.12  ~1.6 0.12
= ~—a-— Fs J] Pressure £ = s
=) ) 12|

S12N 0083 §2 N 20082
s 0.8 é S 0.8 \."‘""._""»r‘".-‘/ g

o
2 . 004 B 0.04 &
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m ‘-‘“‘r\“'-—.-—-‘ ]ﬂ m ]ﬁ
ES T T v | B T ety w1
0 40 80 120 160 200 0 40 80 120 160 200
¥ Distance/m PR ES Distance/m
a. B4 b. MR {4

b. Two line transmission
B3 BAHET AR XehE A BORE A
Fig.3 Flow rate and pressure in different
transmission modes under aerated drip irrigation

NEHE A N E R EL SIS T3 1. Btk
flk, REERS (NA), BREBES (AA) FIESERS (OA)
Z At R LTI B4 BN 0.95. 0.94 F10.94 L/h; XU
fE4Er, NAL. AA Al OA 2 Rk YR =N
121 L/h, 3 Sk i 2 B o s M 7R FEE TR n I S 2 1 22

(P>0.05),

BRI FECR L TR S ERSE T, B
FERIIT, A3 AAC, fil AAC; I S1 R NA T/ T
3.48%# 3.22% (P<0.05), ifii AAC, 1 AAC, [t &E34%]
PEEE NA LR ZHE2 R, A3 OAC, F1 OAC, I &4
PEEE NA 4338/ 7 1.53%7F1 2.28% (P<0.05), 1fif OAC,
1 OAC; Kt I EIER NA ERE M2 7.

BT AR, Co~ Ca i B IR FE 3 S PEAE 82%L) |5
XU AL, Co~Ca IR IR S SIHETE 95% LA TG
BEZER (P>0.05), U IV B I i & 152
PETCEEM o XA A0 B B 3 A1 M v T R AL i i =
BI511 (P<0.05). B FEHIN S, NA. AA Fl OA XL
W A% i A S iR e T 12.69%. 15.00% -
14.31%, ORI R S PR R 14.00%.

a. One line transmission

x1 FRAESHFHTRERREHEM
Tablel Flow rate and flow rate Christiansen uniformity
coefficient (CUC) under different combination treatments

T

Ty e C e Su“fﬁ CHEEH R S
Transmiss-  Aeration co?!cen?? Combina Flow . Flow rate
: .o " .
ion types type ations tions rate/(L-h™) CUC/%
(mg-L™)
RIES,
(NA) 0 NAC, 0.95+0.004b 85.17+0.15b
No agration
0 AAC, 0.94+0.009b 84.90+0.30b
o ETURTT g AAC,  094£0011b  84:50+108bc
B[] A (AA)
Oneline  Air aeration 2 AAC, 093+0.011b 82.21+0.92f
transmission 4 AAC;  0.93+0.003b 82.43+0.58¢f
Py 0 OAC, 0.94+0.011b 83.87+0.64cd
(OA) 1 OAC,; 0.95+0.012b 84.55+0.82bc
Oxygen 2 OAC, 0.94+0.003b 83.23+0.61de
aeration 4 OAC; 093:0.011b 84.25:0.11hc
KRS
(NA) 0 NAC, 1.21+0.004a 95.98+0.15a
No agration
0 AAC, 1.21+0.00la 95.70+0.40a
Kot 1 AAC, 120+0012a 95.93:0.45a
R A4 (AA)
Twoline  Air seration 2 AAC, 1.20+0.015a 95.89+0.45a
transmission 4 AAC; 1.21+0.013a 96.52+0.96a
0 OAC, 1.22+0.007a 96.17+0.79
A ’
(OA) 1 OAC; 1.21+0.013a 95.99+0.47a
Oxygen 2 OAC, 1.20+0.012a 96.41+0.11a
aeration
4 OAC; 1.21+0.018a 96.48+0.31a

Ee WA FARFERREEEER (P<0.05), FF.
Note: Different letters in the same column indicate significant differences
(P<0.05). Same as below.

2.2 FREEAEMESILHIR LSS

Bl 4 5 T ANFE G %A NI A A R 21k .

AR, B E R BE A A R 3 D 2
I, (EAEHEEE 160~200 m B S0, H 200 m
WBS BN A . XUafEsn, B e bE & L
PR ES RN IS RN RS, TEfE R R 80~
120 m B 380

ANFEHA KM BRI S 51H5) T3 20 X
IF) A& 1 15 LU IR T B AR S 3= Bl (P<0.05) .
AA AR, XUiMER Co~Cs MBS LI L A& T
BI/N 14.14%; OA T, Mnf&H Co~Cs NIBA L
P25 R [ A - 350 k)N 19.12%

B S A7) B 2 15 PR A B ) 3G i 2 G i (P<
0.05). HHLHT, AF AAC,. AAC,HI AAC B
L5 AACy 73 B8 I T 17.42%. 60.41%7F1 80.32%; At
! OAC;. OAC, fil OAG; B L% OAC, 733 i
T 25.00%-55.05%#11 69.27%. X [ 4& % T , AAC, F1 AAC,
KBS LI AAC 1IN T 68.09%7F1 83.51% (P<0.05),
M AAC, IS LB AAC, EEEMEZER (P>0.05);
OAC, 1 OAC; MBS L% OAC, N 1 45.22%7F1
81.18% (P<0.05), ifii OAC, K& tufilf: OAC, i
P22 (P>0.05).



%5 19 34 R R VRS B R AT KL A ) S RS R 91
25¢ 25¢ 25 25
3 2 R X
20} S20} $20 S20f
= =3 BEs BT
=T S15L 151 L
§’§15 J?,Els is,ﬁlo i,;s[ng
1 I =10} 2 ¢ 90
03" % 0F 0
2 Sk 2 54 w 25 2 5L
8 S 4 o] Gl : . . . O F
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. B P 125 SRS,
a. Air aeration treatment at one
line transmission

E: Cov Civ Co M C3 43 BN INIE 177 BS1000 W 0. 1. 2 Fl 4mg-L ™,

b WA 2 R

b. Air aeration treatment at two

line transmission

o. B+ RS
¢. Oxygen aeration treatment at
one line transmission

d. SRR
d. Oxygen aeration treatment at
two line transmission

Note: Co, C1, C, and Cz are the concentration of BS1000 at 0, 1, 2 and 4 mg-L‘l, respectively.

A4

TR LG KM T B RS A6 Tl

Fig4 Gasvoid fraction (GVF) along adrip tape under different combination treatments

%2 FRESEGTBSLHMLSESN
Table2 Gasvoid fraction and gas flow CUC under different

combination treatments

2SR AR SIR AT B IR R K P IR R (P<
0.05). BT, AA Fil OA %44~ Co~Ca ik EEf%
R4 A NA SEIEE & T 160.80%F1 617.05%; W L4 T,

e B AA Il OA 2T Com Co IR IRITEIR AL NA P32
s henaion Suractent GO e TGN T 185,060 643.23%. TRV R
ion types type coa?icoerr:;r- tions GVF/% CUC/% BERE (P<0.05). HWmLHIN, OA %M Cy~Cs

f(mg-L™) TRV il L AA SEIIE TN T 174.92%; X[ A& Hii
R 2 2220 ;‘;‘Zig;fe :Zi;‘zz OA JRMFT Co~Co iR MR AA SFEI3IN T
/:iAr 2 AAC: 7.09+0.37bc 52.28+2.07e 160.07%.
%Liﬁf aeration 4 AAC; 7.97+0.11a 48.53+3.79f 53 FEESEETRRSIESIHA M
transmisson ("% ° OAG A30:0.351 969453850 Table 3 DB and D:)—CUnC/ L\Jnder ;;?ff:rgatwt clc?mgt;i r;at’ion treatments
(OA) 1 OAC,  545:025¢ 56.88+4.42cd
Oxygen 2 OAC,  6.76x0.41cd 56.08+4.52cd TETER]
aeration 4 OAC;  7.38:0.33b 53.70+2.99 TR %’; Su%fwg ;ﬂ;“: BE e s
ey O AAGY 3760000 67700 SIS s ogio tctr)r?gtean Combi- TP DO/(mgLY) DO CUCHS
(AA) 1 AAC, 4.29+0.14fg 67.03+2.98b type trations nations
Air 2 AAC,  6.32:030d 70.99:2.47ab /(mg-L™)
Rtk aeration 4 AAC;  6.90:0.12bc 71.48+2.72ab RIS
Two line (NA) 0 NAC, 206 516005 9592+1.26d
wansmission ggs O OAC,  356%0.20h 68.35+1.00ah No aeration
(0A) ! OAC,  425:058igh 7201+154a 0  AAC, 254 1284+008f 93.34+0.67fg
Oxygen 2 OAC,  5.17+0.75¢ 71.03+0.91ah SRR
aeration 4 OAC;  645:039d 72.39+2.62a R p) L AAG 212 13.12:035d 928010629
Oneline ji v 2 AAC, 24.1 1399+146def 93.62+150ef
M 2 078, B ARSI 48%0 I, ransiss 4 AAC; 247 13.83:0.14def 93.95:0.69¢f
H 4 mg/L (C3) KJ BS1000 7Nk & T A B LI HER Co qems, 0 OAGe 223 3422£110c  97.66:0.72abc
BE R (P<0.05). HafE4 ~, AAC;Fil OAC; A on) 1 OAC, 223 37.30:0.84a 97.80+0.73ah
i/g/;]‘réiﬁ AACO ﬂ] OACO ﬁ\%d%ﬂf&? 968%715[] 5.69% g:;’t?g; 2 OAC, 235 37.94+1.11a 98.37+0.38a
(P<0.05), er'ﬂ’ﬁz:?f@%tﬂ/—:hy/‘j/ﬂ‘riﬁ 67%uiﬂaﬁﬁ% 4 OAC; 245 38.54+0.93a 97.76+0.23ab
PS5 (P>0.05). W4bh, HlIfEH T, ARSI HA oy 0 NAG 212 50240069 9699:096bcd
Bithm AR BrfEsm T, A3 OAC,. OAC. No aeration
OAC, fll OAC; [ A 5151 AA B H NI B 7K 43 3l \ 0 AAC, 204 13.89+0.29def 97.33+0.29abc
B2 T 5.97%. 855%. 7.27%F 10.65% (P<0.05). Wikt e, 1 AACH 222 1415¢156de 9647402lbcd

XU [m) A i ) S ST MR B AR i B S FR ) (P< trTa"rV];'q'I';g Airaeration 2~ AACz 219 1469:062d 97.07+1.46abc
0.05). WIS T AACs. AAC:. AAC, Fl AACs /< o 4 AAC; 234 1455:028d 97.97+0.05ab
WS PEIB R Fe i 4 ISR T 26.02%. 27.92%. 35.79% geuge 0 OM 215 Sa4m0B0he 9862016
il 47.29%: M [AfE4 T OACy OAC.. OAC, fil OAC; o : gii zzi znggzz zjzfiz:bc
Bt S ST PR M £ 45 TR T 20.04%. 26.60%. @A L 0 56 m10la 9820

26.66%0F1 34.80%, A [l 4& H 1 H A X8 S0 1 3 B ) A A
P4 30.64%.
2.3 FARBAEFENARERARHTMENZNR

® 3 T ARG FA T S AME RIS

MR A IR T A AR R NI R AR (P<
0.05), T BE 75 PEF K B 3 8 B & 2 7 (P>0.05).
FLE AL, OAC;. OAC, Ml OAC; I AREEL OAC,
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Iy IR E T 9.00%. 10.87%71 12.62%:; L[] A& il , OAC,.
OAC, il OAC; M¥ AR OAC, 43 l#im T 6.43%-
6.85%711 7.47%.

HE 3 01, &HE KRS A S TP
WM IR EM 2R (P>0.05), FUIEHF7 I
SR FE TR A I S TC R . B AR S VA S 2
PETE 929%LA b, XUR LRI S SI TR 96% LA . 5
Ab, HEET, ARBRANIEES SR T RS
(P<0.05). H[afEf T, 4 OACy, OAC;. OAC,
OAGC; [MVESE AT TR AA A IR FE KF- 20 5 4 v
4.63%. 5.39%. 5.07%F/ 4.06%.

2SI R A% i 11 R 8 S MR B B T AR i A BT
fem (P<0.05), M4 FLEFEEZES (P>0.05).
M EALHT T AACo. AAC,. AAC, Fl AAC; FITE R 511
B AR T T 4.27%. 3.95%. 3.69%7#1 4.28%, i}
AR ARRAME T RS SIS B 4.05%. L5
et AR R S . IS SR R A,
R[] A By 2 W ST EHE 2 I A i A 7 0, R R
AN P e N
3 i
3.1 ARAEARMARERREVIMENF N

T HE RS AR R 0 Sk i & 11 e A< ) £
FEABRAIER, R E A Sk R 2 B A
S8 e i, VSRR R, S ECK AR K I
ki ZREOR, WEHSIMEEAR: M Edn, e
JERERN, kI ERE, BOWAE R R B St
T g B R S
3.2 ARAEARMESILHIREHSH IR

2 THT V75 4 710 1 e FH R G i ok B8 ek S VEL 1 7= AR
BRSO AEE A R R R e, TR R
TR I, HAT B, TR R
BT AR A1 BTk, iR, pEE
TEEFIRE RGN, KEEERS LR T RBENR
T, BRSNS 1, RS IR SR N,
A5 S L A8 I 2 it M A P 8 o i 384 0m

RIS ZETE, KB 5 HERR
SRR AR BROIR VR A I A A2, ORI DA R
P SIHGEL TS 0 A T EAT B o EER ISR G o R
TR AT HEE IR AR ORI . Bhattaral 25120 5t %
B KSR & W L i E Y A i AR P Bl TR R B R
¥, EEER AR REMSEEIRAR AR,
JE 7B S BUM AR, 2 i AR Sk ki,
i 55 M S AR S O . RIS R S AR S 2
A 7K S A A AR S ik R P 28 D VR I 2 YR -3obR VR
GBI EAS . B AR TR R R R, RVREER
MUK, A TE Hp = A PR U o A B SR AT ) AT HEAS (1) IR -
FORIB A BETEIER 160~200 m, #HiB < HLHIREHE
FEA R B G N £ PG IN (#a%s, 5 Bhattarai 518 5t
SER 3 WOR-BURIE & R SR R ARV S BT R
5 77 32 B SR AR R o B AR R R A Sk

TN IE R SR A AR RIE 200 m Ab, 1X
AR SRR IS S BN/ T 180 m AR . i
A I A R R S DT R A TR, AL SR TR
Jl, HICHET 160~200 m Ak, #AmEfE% N 4 mgll
BS1000 (1) H S35 53 P e A WA It M 751 4 3 B A1 o

KL RN, BN B AR A K SR A Y N IR
o HH TR 7 B98N A AL B 3k 2 o 38 20 s =V O G e
8, S PBRAMAAS TR HERT T 80~120 m, HUX A f%
AT R A RS AR R . B AR T R AR R
AR E R, AL TR AR, SN
FEH B LIRS T A, A SR
LTSRS
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| mpacts of gas sour ce and surfactant on gas-water coupling
transmission along a long-distance drip tapein oneor two
line layout under aerated drip irrigation

Lei Hongjun®, Liu Huan', Bhattarai Surya?, Balsys Ron®, Pan Hongwei’
(1. School of Water Conservancy, North China University of Water Conservancy and Electric Power, Zhengzhou 450046, China;
2. School of Medical and Applied Science, CQUniversity, Rockhampton, QLD 4702, Australia;
3. School of Engineering and Technology, CQUniversity, Rockhampton, QLD 4702, Australia)

Abstract: Aerated drip irrigation (ADI) is a technique to aerate the rhizosphere by aerated water through the drip irrigation
system. The dissolved oxygen (DO) in water, water flow rate and gas flow uniformity are the essential indexes for the
evauation of irrigation quality in ADI. The use of biodegradable surfactant BS1000 and the optimization of transmission
modes are of great significance in the existence of microbubble and the retention of DO in water during ADI. To increase the
uniformity of gas, oxygen and water and the delivery distance under ADI, transmission characteristics, i.e., gas-oxygen-water
mixture produced by aerated irrigation system using Mazzei 1078 venturi air injector, were studied. The impacts of gas source
and surfactant on gas-water coupling transmission along a long-distance drip tape in one or two line layout were investigated.
Totally 16 combinations were tested, including 2 types of gas (air and oxygen), 2 transmission modes (one and two line
transmission), and 4 levels of BS1000 concentrations (0, 1, 2 and 4 mg/L), respectively. During the experiment, parameters
and uniformities of water flow rate, DO, gas void fraction (GVF), and water flow rate were observed. The DO and GVF of
irrigation water along a drip tape were monitored by a dissolved oxygen meter and a vacuum device of gas void fraction
measurement. Main results were given as below. Aeration treatment resulted in the slight reduce in the uniformity of water
flow rate during one line transmission under ADI along adrip tape, but the DO concentration and GVF in irrigation water were
significantly increased at the level of 0.05. The DO concentration in air and oxygen aerated water were increased by 160.80%
and 617.05% compared with non-aerated treatment during one line transmission. However, DO levels in air and oxygen
aerated water were increased by 185.26% and 643.23% compared with non-aerated treatments during two line transmission.
Use of biodegradable surfactant BS1000 concentration brought an increase in GVF. Under the condition of air aerated
treatment during one line transmission, the GVF at 1, 2 and 4 mg/L of BS1000 were significantly increased by 17.42%,
60.41% and 80.32% than the non-use of surfactant treatment, respectively. Similarly, under the condition of oxygen aerated
treatment during one line treatment, GVF at 1, 2 and 4 mg/L of BS1000 were significantly increased by 25.00%, 55.05% and
69.27% in contrast to non-use of surfactant treatment. The use of BS1000 had a positive effect on the DO under ADI. With the
increasing of BS1000 concentration, there was no significant difference neither in uniformity of DO nor water flow rate.
However, compared to non-use of BS1000, the uniformity of gas flow at 4 mg/L of BS1000 was significantly decreased during
one line transmission. The uniformity of water flow rate, DO and gas flow during two line transmission under ADI were higher
than 95%, 96% and 67%. Compared to one line transmission, the uniformity of water flow rate, DO and gas flow during two
line transmission were increased by 14.00%, 4.05% and 30.64%, respectively. Two line transmission was an optimal
connection mode under ADI at the long distance of water delivery under ADI. This research will provide valuable information
for optimization of aerated technique parameters and drip tape layout under ADI.

Keywords: dissolved oxygen; transmissions; irrigation; aerated drip irrigation; microbubble; gas void fraction; uniformity



