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Effects of Mulched Drip Irrigation with Magnetized Water on Soil
Water-salt Distribution and Growth Characteristics of Cotton
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Abstract: A field experiment was conducted to study the soil water-salt distribution and cotton growth using
magnetized water for mulched drip irrigation. Results showed that magnetized water used in the experiment
could improve the soil water retention and holding capacity effectively, and promote the water absorption of
cotton roots. The soil moisture content of 3 000 Gs magnetized water irrigation treatment was highest at the
soil layer of 0—100 cm. The magnetized water irrigation could reduce the soil salt content effectively, due to
the magnetized water treatment could facilitate the soil salt leaching from the main root area of cotton into
the below. At the 0—100 cm soil layer, the salt contents under magnetized water irrigation treatments were
3 000 Gs(low) << 4 000 Gs << 1 000 Gs << 5 000 Gs << 0 Gs. The soil desalination rates under mulched drip
irrigation with magnetized fresh water were 2.7% ~ 28.2%, among which the 3000Gs treatment had the
most significate impact on reducing soil salinity. The soil desalination rates for magnetized brackish water
treatments were 21.7% ~ 33.9%. The magnetized water irrigation could improve the cotton biomass and
output. The yields of seed cotton of magnetized water were increased by 8.98% ~ 31.40% compared with
ordinary water. The 3 000 Gs treatment was the best magnetic treatment by taking into consideration of both
cotton output and water use efficiency.
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PE T 42 = F 178 5 IR T 10 & 25 R Nl ke R 80 fE
HERRFAEAR IR AW k. B9 ST DR R L wE Ak
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RIS 3] R A 400 4 D 4R v A A B

H AR Ak 7K 78 A b % S B 07 19 AS B, i Ak
KRBT 35 T O - O R R A 34 7 Y 3 e B Ak P
AEFE B B (B A BB B0 X A5 0 AR S e 1 ) 3 56
FEWIE T 2 Pk T R A0 AL B0 A 58K £ o A A
AIE 5 43 B Al FE 8 10 06 e e % R A K R AR A ZE K R
BRI R S L A BRI R b K ST T A 4R
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1 MRS )ik
1.1 RIe XH#ER

YT 2017 4F 4—10 HEF S5 A
IH M KRB IF BT 5 0 3 56 0 (86712 E, 41°33'ND
HEAT o 250wl oAb R AL 5 3 4 B O L B LR 2 b AR
Abih %k, o T SR B I A R i ok T A S 3 SR
10.7 °C J4F H BRI 3 036.2 h, TCFEW 210 d.AEHREK &
49 mm,FEFE K 2 700 mm,8 UL K KAETEH N
15 d, P H %k 23.1 dL 7R H AL 24.2 d, MR K3 Ry
5.1~6.2 m, M FKA LR 2.27~2.88 g/L,

TER G X 42 B 100 om I 1 38350 1 0 5 + 49
RE BRI R F AR 3 N EE . KT
P - E4E F, Rl H Mastersizer 2000 3R B AY
I T EWORL A . AT Hydrus—1D 1 Rosetta
ol 220 [0 245 Bk A ek 2 R ORE 4 I HE 3 Y UK 43
FRAE i 28 2 %0, % ] van Genuchten #5551 {144 15 |
33,1 500 kPa X R (4 R B 5 K B b 4% £ )2 19 [
FeK A 25 R4, Bk LIy v 0L 3% 1.

x1 TEEXRYEMER

12 R/ ki Wi . gk FH e 5K K/
BE/em  (geem?)  (<0.002 mm)/%  (0.002~0.05 mm)/%  (0.05~2 mm)/% T (rem ) (' rem )
0—100 1.54 3.04 37.60 59.36 Wi+ 0.424 0.24 0.05

1.2 KRB 5H*E

1.2.1 A@mEA kXA R ALK R X
B 255 1730 10 4 ARTE , AR A BRI X% g 15 AR
4 7.0 mX5.6 m, 5 S A 3.0 m K EYZE ok AL X
B, 51 SR REAIR K TE IR AL 3L 5 2 %) R g AR AR K
WEWEALFE . B350 5 IR0 XA VE R FH /K 28O [R5 5
M Ak o B Ak 5% B 43 1) A 0 (CKD . 1 000, 2 000, 3 000,
5000 Gs, TR DR TR T T 1 W Oy =X A o s Y
PR R G0 R IR K R A S K B Ek [ fLAE T,
SRR EE R 0.71 g/ Ls HE A0S K Sy 1 F 1K
BT R 2.74 ¢/L. Bl 1 MEEAKTEL RS,

WA R A FhAS IR G  08 B2 7 CHQ BY A1 5 K 1
i CEL 3k SRR R MR RET ) o 43 il 42 2 7 Hh K A8 3 Ab
BE G758 B 28 GsG ALy 7 11 I T K 0 22 )
A R FD TR . YRR BOR K Ak Ak
P I, ORI e Az i AE o DT 7 A AN [ 52 B2 Ak K
FAAE I TR T 15 2 8 4 A7 AT 38 O =X, I ik
W S-AT 7 A PR 15 cm, 5% FHHLAREE Bl oy =X, 4
PG E 2 WA AR 2~5 om, B H
VT 7 ) 43 2 SEAT AEAT BRI B B 430 40, 20,
30 cm, iV A7 A% Sk Ui i oA 1.8 L/ 3 Sk i I 22
<10% %3 BIFEA 40 em, WA 2,
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1.2.2 Apw ALK KGR S MR Y H AR AE
T KR A AL 2 A 7 10 PN A5 Ak B/ N IX AV K B 3R
487.5 mm, Jifi & B 40 5 451 S~ 300,100,100 kg/hm®,

TR IS 7R T M IR A L D DRAIEAR A 42 A B W1 RE S
THENFE R A K 53 BEK UCRASEE O 15 UK, K T FE N 5
K MAE AR B W BT RIE KT %07 2 W3 2.

R2 EEHHNEKAER

HE K K A K/ Jiti A K HEIK B K/ Jiti
w7 (A-H) mm (kg « hm %) w7 (H-H) mm (kg «+ hm %)
1 06-17 30 10 9 07-27 30.0 30
2 06-22 30 15 10 08-01 37.5 30
3 06-27 30 20 11 08-06 37.5 20
4 07-02 30 30 12 08-11 37.5 15
5 07-07 30 30 13 08-16 37.5 10
6 07-12 30 30 14 08-21 37.5 0
7 07-17 30 30 15 08-26 30.0 0
8 07-22 30 30
123 BRI ARS Ak LA KRR 173 BN 3 B AR BUERIE 8GN A

IR I I o T ISR T B S R R o
35 /IN XA AR R S8 5] H TG /A v A, o T BT HE T T 1)
AHRR B EETR] A AT S AT AL AT ORE . SR R 8 40 )2
PEIORE A IR BE 43 ) o - 8RR L 0—10,10—20,
20—30,30—40, 40—60, 60—80, 80—100 cm, K Fi
LT K

+ 3SR R DDS—307 BUH SR E 1 5
(1) 13 KR VR Y L R AR S SR AN R E Y A
K LA X BT HER N HIES i,

R 525 B AR B /N KRR KSR~ Bf
PRk AR A S I X 52 . R I 00 /)y X3k O

S T R 2R ik R R RN Bk e R AR
B RO E , 28 2R FH H 7 250 D b R RO o

T SRR - AR AL B BT I A A T R 22
HAREANES /N B LI 4 BRARAE, 7E 105 *CAAF 30 min,
80 CHET ZfEH , 2 HIFRIB 25 it 7 R i

FEAL 7= 5t TR e B A0 /N AR L 3 7 4
ARSI — WK 6.67 m® By 55 H 52 % X 48 1
FEA 8, A /N BEALE B 10 BRAR A6 AT 2L
O R
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BB K k2 R AR SRR L A A BRIV DX Y R AR
KETEER 8, it — oA F N K
30 S AR AR AR I R A R G AL K R I K i S AR A
AR R E T TEFE K AR LI R R R R AR B B B
VEYIFE K H2 20 L 55 45 Ab B0 25 57, 45w Ak it B Ak L (1Y
P A6 AN TR) A 35 3000 A R K e i /K o A 2 ST A
A AR R
ET,=P+1+G—R—SI+AW (1

[ ET, O VEY A & W1 52 PR 28 i B 52 BRFE /K &t
(mm) ;1 NEFRFEKE (mm); P HFFEME (mm) ;G
A WINPT KRG (mm) s R Ol LR AR
i (mm); SI HREBRE (mm); AW L2 H
K R (mm) .
1.3.2  EhALKar X3E 3 o0 T2 NIER L
KO 4 A B I A HE R AR B A B ) L R SR 56 /N X
MFZH 0.6 m ¥, AL E AU 1 m” 19 BT, IE A
FH B0+ AR 6 B Ok i Ak AR T I A R K RS Y B
DAL R U I e O T/ W W NP T NI R
KA B AR B AR TS A R

AS=S,—S, =S +S,+S;+Ss+Sr—S¢c—

Sp—Sp (2)

AP AS NAF RGNS LR EEA (S H
iFBE) (0 - ek R i () 5 S, M IF BOR 19 + S fik 3h
(2) s S NTEKRIRAT M (@) 5S¢ by it IE £k 43 184 Jon 22
(g); Sk NPT ER M 3N (g) 3 S W T KA 45 1 43
BN (@) s S AVEYMR AR - TH FE&E () 3 Sp M ER 4
DUVE R (g) 3 Sp MHEPK B IR /- Hik & (2) .
2 iR 50M
2.1 KB EETHIEAELSFEHEM

HHOK FRAED R T m It R X
BT 5D AR R G 4 DU R D+ SR
getohF . BE XAy L HEBURH K B LR AN AH
X T H A A T g, BRI £, 45 ) 1 1
K53 B b 1 R T L 1T S A VR 1 OE AR K R
B P, PR 4 K R 7 X 2w K S i )
DGR -
2.1.1 FEAKMAMBAEEFTH LIRS KETN YR B
Pl 3 AT 4 A TR 7K Ak 355 G A R K Ak B AR AE 2R
B 0100 cm + )2 + 5P B (R B & K & AR 1k
P2 N QBT AN S N BT AN
T4 P AT A HEE AT A HE DGR K B 0 B ik vk R SR
(400 mm [ F) . UL REFP AT ) 88 SR AR . T
WIEE K oA W 5 R B 2 T I B B A A AR
JIN - SRR R TR K, L A7 KU A R ) B 1 2%
RNZN PRI v 30 K N . BE S A DT R

ARANWT TH L A AR 0 WK FE K RE 7 4 L WK B
KT 7 4 K T 3 LR 4 K R T RO
HAEAE IR R B R . 58 & /K i 78 k220800
s BT UL B B A A6 X K o 1 T SR A /DN L HE K i S TE K

Xif B A3 A B A R K Ak B R A AR R K Ak BT A
AL E BN 507 &K W wE IR IR K b 2
AL A A E W O R E K & 43 B 13.0%
13.9%,14.4% ,18.2% , 11 % ; #E AL ¥R K b 3T 4 AE
S E W O MR BUE K B4 BN 11.2%0,12.2%,
14.0%,15% ,12.9% , [l — R Ak 3% B T A 46 &% 25 B
G AR TR 7K A 3 Y 4 P B R B oK B 3 K T G Ak 1
J K A B 3JE BT ROBOK AR (2,74 g/ L) T
RAKC0.71 g/ L) s BEAL K G (B AR X = 0 4k K 2 oA
— B SR BRAVE L Bt 2 A B 8 30, - 3 T A7 2 4k
RS K B W R AIK

X L 5 G £k s R b BRAR AE 4 A E N
O SR R AR L R B S K R YR T
R WA AE B, 45 R AL AL BE R B HESE 28 oK B AR R
A 3 000 Gs=>2 000 Gs>>5 000 Gs>>1 000 Gs>>
0 Gs, YREALsRE 3 000 Gs I, A7 4642 & 4 + 45
SRR E K R R MRS Sy 0 B AR AR 4 2
B MO RS OK b, X OE TR K &
SR R DF LY SR N7 e o [ SRV SO 1 7 e
o W2 AR R 45 A 2SR 4 F R 5 A I ok A
H BN R AR oy 10 B E R s A A
Z K55 A B 1 /ANFL B, DT 4 3 B K BB,
P U6 B B /K T VR T LA 3 iR 9 R K T L R E A
TEAR Z I 50 50 oK TR AR AE B IEH A KR F
2.1.2 BEMLRMNAGEAEFTHILERZTOHH HES
R, M6 42 2R I RE K R T S PR K L BRI
AL A KR B b B o AU 8 T AR K — 38 43 19 R
K& HIREFE T — sk A T L2 & KE, B
HET WIS LS LT B FEK & 2 E s
Ul 2D B B L AR IBIRE K B R, B ORI 2R A AR K i
SRR LU B 8N . AR AR B A G AL AL BT LR
KA/ 2 B T B I AR AR AL TR R BB T K A
T ORI THFE T B R A R KN B A
B A BB AL T K G 1 K K R R AR AR /K o
FEAE A 38 3 85 K5 ik B AR AL R 7K /N /K i LK
B D R IFE K 78/, 0,1 000,2 000,3 000,5 000
Gs TRZK AL 34 1) S FE /K 5t 43 31 R 505.72,508.65,522.81,
531.09,522.44 mm, BREALHUSK AL H 43 518 T 0.7 %,
0.4%0,0.3%,0.3%,0.7% . IRIK SIS AKAS [R] # b5k Ak
PR AYFE K B AR TN 3 000 Gs=>2 000 Gs=>5 000
Gs>>1 000 Gs=>0 Gs,3 000 Gs BEALAK AL B R K 46 B 4L
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AKEERROR . WEBE K 28 5wk A b B L T 5K T A RT
% ST AR B2y, eI 985, BAEAE T )

ot BRI R T b R AR AR AR R B IR BE T [N I
AT B PR AEAE 7K S 5 P I Ak B D A R

025 - O BWH R 025 B HBFH iR
o~ B & B Sl — B 24 B el
g O %% O HEH . g O #%EH B HEsH m
5020 F o Bk _ S 0.20 | al |
R () w’A Al m F . (b) REALBRK |
El ﬁ [ : — & 8 | _ 1
8015 [ ; ! i 8015 _ = : 1 _
1@_ 2k b B HEH mﬁ g H af
-8 "I 1 | H . 1
% 010 rEpEEH [ B K HE : % 010 [H Y 1 :
& 1 e H oA g a =2he H H |
g 0.05 FHVEALH HHEH : i H 8 0.05 FHERLE qH !
& 1H HH H. b : & L N |
0 [ 1 1 1 H 1 0 1 <] 1 LIS g W EX o)
0 1000 2000 3000 5000 0 1000 2000 3000 5000
WAL SR/ GS BRI/ GS
B3 #kERLEREESKETNH
K3 HMUKERLEREETHMBEEKE BT . mm
K 1k ST i EH i3] i 2 Eotach=1 "
7}
B/ Gs HE K = FEk = FEK = FEK = FEK = FEK &= ek m
0 500 68.37 120.91 90.46 188.97 37.01 505.72
1000 500 61.17 104.08 111.53 191.52 40.36 508.65
%K 2000 500 41.70 129.98 77.23 192.98 80.91 522.81
3000 500 32.58 138.19 76.09 188.03 96.20 531.09
5000 500 56.91 126.97 75.92 196.27 66.38 522.44
0 500 32.63 90.58 72.84 234.47 71.70 502.23
1000 500 77.21 68.64 50.10 224.56 98.14 518.66
WURLK 2000 500 41.74 101.70 73.92 227.04 76.71 521.12
3000 500 57.55 92.17 69.00 211.53 100.68 530.93
5000 500 33.71 101.53 98.34 222.45 62.73 518.76

2.1.3 BMAKSHEEAFTHLESLE TGO H N
4 AT LLE Y, 0 Bl A M A ) R R R N A
0—10 cm b Eh &b ik, 10—40 cm Ab & £ &k
HIK,40—100 em Ab &R B WO FRE ., L2 10
em Ab S Eh iR . 0OR T B Y — i AE 40
em )AL FIEER M BOK 3 % L DR I i A AL 1 - 0
AR EROR, R T R T R T TR AR R AE T
SRR W )2 5GER HAER R W L EE T
YERTR IR 2 L3 b ok #h 2 1) b2 AR Wk A7 %b
25, 148 40 em AR EEREANIHECKR.

X L[] — i Ak 5 B Ak 38R TR /K 5 B0k K A B Y
e 2T AN P & EhEa ), AR Kb B
1) 37 1 5 5k N T REAR TOROK AR B, X
TR K ) £ 43 E i AR v TR K, R ot ek
W A I B 2, WAL LIS EN
R, S AT R SRR
3000 Gs<<2 000 Gs<<5 000 Gs<<1 000 Gs<<0 Gs,
5 R WAL AL BEAH L WG ALK FE IR AL BT Y R RS S i
B BRMEE B I D X 5 TR AN A R Ak K A X
CK Ab F1RE % A S50 3 598 W2 B 1 FH 2 1 1) 2 4o L %
ik Na©® & &, 48 @ R or ke ae o ny il 90 45 R — 2%

WEALSREE R 3 000 Gs BFARAEAR X )2 0—40 cm /Y £
HEihE e MR e, & E R L, B s R
oM B, X T E K 2GR BRS L K A SO0
Gy F AR R AT AR AR K A3 A BE RN i RE D BRI,
XF R4y B VERE Sy 35 . RO, R R Ak K R R R
Uk sE AR X )Z A 40 NI BRI AL K A H
SURENED 3T SIEIR

2.1.4 BEAKMSMLEFTHRELIEREZTOZ R
FHER 5y A 08 30 A5 9 AN [R) g Ak e B Ah B 9% UK
FARRK R GV ) - R AR i i ER 4 AT, R
IR KA FETR 0—100 em 2 S MWERI S, 1 000,
2 000,3 000,5 000 Gs AbF 4 i 2 & 43 9~ 216.5,
262.9,784.1,164.9 g, LA F 350K 2.9%,9.7%,
28.2%.,2.7% , Hrh 3 000 Gs &b % 4 e i £h 2 0] B
e T A AR, 1 CK b B 7= A= FL AR LR & 355.9
g FRERRN 1.800 . #HEALTUTK AL 0100 cm +
REHHEEIHS,0,1 000,2 000,3 000,5 000 Gs Ab
FRALER B4y B b 1 522.2,1 400.9,991.4,636.6,
1463.4 g, BLER K45 K 31.0%,21.7%.,33.9%.,
23.0%,29.9% , 2 3 000 Gs &b # Ay 1 33 TR 0 i
K, CK ALy + e R 5 i T M m Ak b 3. fh
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S0 A« A IR T XA T K o A AT B A8 A R R R 1 R TR 339

A PUAS L 53R K A B, fRR K T R TR 2 B 1 R
0 B WAk 7K A BE AR 3 T R 4 AL Ak B RR 08 A R R
EHE/ (g kg
5 10

R 3R, IR S K Bk e ik
PO i Wi a0 IS TER (Y55

HSHE/ (g kg

5 10

Y

0 15
0 T )
20 (b) BEALILRK
§ O
o O
% 40
ﬁﬂé 60 [ A )
e )
80 X u'e; &>
‘ —1— CK —o— 1000GS
100 LA&cd —— 2000GS —»— 3000GS

—o— 5000GS

B4 BMUKEGLERETERSIEESS

0 15
0 243 — ¢ > T 1
20 F NG (a) @iﬂ:‘ﬁiﬂ(
.
\0 40 -
i&
I 60 H
._H
80 |
—0— CK —0— 1000GS
100 L —— 2000GS —%— 3000GS
—o— 5000GS
R4 HMUBRKMPBBKLGETATTAEESFE
K fif Ak s ERA L B/
71K o
WE/Gs  fifithi /g iR /g g
0 7473.58 7829.44 355.86
1000 7383.54 7167.01 —216.53
wK 2000 2716.94 2454.09  —262.85
3000 2777.93 1993.81  —784.11
5000 6077.91 5913.03  —164.89
0 4914.01 6436.22 1522.21
1000 6448.71 7849.58 1400.87
R K 2000 2923.13 3914.50 991.38
4000 2751.31 3387.92 636.61
5000 4895.27 6358.69 1463.42

22 HAWAXBEEKEZFTHENZME
2.2.1 EALKAFAFIM GO Hm  HREERAEEN
A A AR R — Rl R BUE X R AR A K R B RRAE
(%) — 01 T L E SR AE b, 0T DA ok L O 2% i R )
Wit AL B DA A KR B O, AW R, Bk
1o R/ INRE 8 5 1) AT 4B SRR 25 8% B8, 1 T 5 e AR AE
. EEAFE WNXRAEIETT 5 bk I &, TR
J5 55 103 RIFFATIT T AT 15 KI5 #4720,

1] 5 AT, IR 7K BO80K RE £ A 38 A AR AR
Bl E R KA AR AR — B B RER
EREHE, 0~45 RN KE HEME,0,1 000,
2 000,3 000,5 000 Gs fif 1k 1% 7K &b B 16 K 5% 5 5]
9 0.39.0.42,0.49,0.49,0.43 cm/d; BE ALK &b 35
THEK AR5 0.39,0.5,0.56,0.57,0.52 cm/d, Bt
WU B B A B B AR K R B G2 1% L WAk 5 XTI
Ky BEARAE AR R RN K. 45~90 KARAEAL T 75 1)
FACE T AR AEFE K B R, AR R O R G, PR e R 2
PR L 25 G fb A R TR ) 25 S R G K. o,
1.000,2 000,3 000,5 000 Gs B iR K AL H T 3 K %R
394 0.83,0.9,0.96,1.08,0.94 ¢cm/d; 0,1 000,
2 000,3 000,5 000 Gs fik b is Rl /K Ab BEF 43901 24 0.7

0.78,0.92,0.97,0.83 cm/d,3 000 Gs &b BT M43 16
PR A, ARAEIE AR WS e B A K
HVG% RS A A K & B A S T XA
AT T HT 00 AR AE PR i e 57— 8 B TROE .
WA BB A5 B A TR K AL B A A AR v A B B S 5 ) L %
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P2 B3k 2K E (P <C0.05) , 4% il 1k b 38 114 25 0
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