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Abstract; Taking maize as research material , maize germination test and seedling growth experiment were
carried out,the effects of magnetized clear water with five different magnetic field intensities of 0,1 000,
3 000,5 000,8 000 Gs on maize germination were studied,and the effects of magnetized reclaimed water
irrigation with five different magnetic field intensities of 0,1 000,3 000,5 000,8 000 Gs on maize
seedling growth were also studied with magnetized clear irrigation as the control, so as to provide the
theoretical basis for the safe utilization of reclaimed water. The results showed that the germination
energy, germination rate and germination index of maize seeds increased with the increase of magnetic
field intensity 0—5 000 Gs,and the vigor index gradually decreased,but when the magnetic field intensity
reached 8 000 Gs,the germination energy, germination rate and germination index started to reduce,and
the vigor index was basically the same as that of the non-magnetized treatment,but the above differences
were not significant. Compared with magnetized clear water irrigation, magnetized reclaimed water
irrigation could increase the height of maize seedling, but there was not significant difference. Compared
with non-magnetized reclaimed water, magnetized reclaimed water could inhibit the increase of plant
height to a certain extent in the early stage of maize seedlings growth, but promote the increase of plant
height in the later stage of seedling growth, especially the treatments with magnetic field intensities of 3
000 Gs and 8 000 Gs. Compared with non-magnetized treatment, on the whole, magnetized reclaimed
water irrigation and magnetized clear water irrigation could increase the moisture content and SOD activity
of maize seedling leaves, and decrease soil water repellency; medium-intensity magnetized reclaimed
water irrigation and magnetized clean water irrigation both tended to significantly increase soil salinity , but
there was no significant difference between magnetized reclaimed water treatment and magnetized clean
water treatment. After comprehensive analysis, magnetized water could improve maize seed germination
and seedling growth on the whole, but there was no significant difference in enhancement of maize
seedling growth between magnetized reclaimed water treatment and magnetized clear water treatment,and
medium-intensity magnetized reclaimed water irrigation and magnetized clean water irrigation irrigation
both increased soil salinity.
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¥I4E H BEHE] 2 2 398 h,

At 3 g T A E R R E BT 2 R0l
K A R B HF AM R U I 3 50 3 BF )2 0~ 20 em, + 4
i A Eb A 4 HIEAE TR 1,40 g/em’, H AR KR
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DI S B 7 S 7 P 2 I B 18 - |
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Tab.1 Water quality indices of two kinds of water sources

CETRL B RER, BRARY , .
\ fer ﬁ ' WAk WAl BAR  WAR/
KR (mg/L) (mg/L) (mg/L)
. . (mg/L) (mg/L) (mg/L) (mg/L)
Water pH EC/(nS/cm)  Chemical Ammonium Total
. Cu Zn Pb Cd
source oxygen nitrogen phosphorus
content content content content
demand content content
{ERIN
7.08~7.35 786 ~815 <15 0.02~0.03 0.04~0.09 <0.009 <0.001 <0.001 <0.000 1
Clear water
Ak
7.88~8.31 1884~2510 15~93 0.12~0.20 0.33~0.67 <0.009 0.008~0.013 <0.001 <0.000 1

Reclaimed water

1.3 MEDHEKTZE

13,1 FF#HAMA BT R ZFHIE, B RIE R 1
RN, AL # 3 d B 43T & % # ( Germination
energy,GE, ) ,7 d B 4t it & 2F %R ( Germination rate,
GR,), 18 & 248 80 ( Germination index, GI) A&
J1¥8 %0 ( Vigor index, VI) , HEARX N,

GE,=G,/N (1)
GR,=G,/N (2)
GI=Y G/D, (3)
VI=GIxm (4)

KM :6,.6,.6, 7RG 3.0.7 d WL ZFF T
B s N O HERD T B0E  m AR BE 7 d R 4R

MR D, R 2F KA

1.3.2 #hgAKkis TR AEKDIE, A 2019
A8 H 8 HITHA, BHFE 2 d R &R I 2 &) v bk 5
(b T E A B AR R B R S AL ) . 8 21
H, R ML E AL (TYS-B) Il 5 i F- SPAD {E I
M, 8 4 23 H A JCEE J) R 4 R 4 oK b 1
0 Hb T HB et R BRI A SR JE T 105 C %
#H 10 min, T 75 CHELF ZfE i, FoH T e,
Hb 13 H R AR W R R KR IR AR A
Wy 15 Ak it ( Superoxide dismutase,SOD) T P A 10 32 7
B CR¥FE, I B - SoD W,

1.3.3 23zt 8 A 23 H,R&ELIERESN,
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SRR AL K B R G (2 mm) S5 $R B K L
(m V) 1:5 FdE LR, E (2 100 r/min) #7
% 30 min J5 L 24 b SRR AN E £ R R
T EC 5 SR AR I A h A H 4% R P 4 1k — T i Il
HE OM 5 4 5 >R R 7K 5 325 I 1] vk 00 7 4 48 e 7K 1
DL 4 383 7K 28 15 B 6] ( Water drop penetration time,
WDPT) £/,
1.4 BRI

K Excel 2010 #1 SPSS 25. 0 /A7 4048 48 1143
Br, R LSD AT 2 H L,

2 HER 5T

2.1 HUBEAMEXRMFHENZIE

MR 2 AT LLEH, —E W% (0~5 000 Gs)
T, EKFF I GE, GR, .Gl P& R Y50 & B 3 5%
A &, (H Y W 3 9 B8 2 i3 16 35 21 8 000 Gs
Bf,GE, .GR, .Gl #145 Fr B A%, {H b B [H] 25 S ¥ R g
FIBRT GI7E Q,.Q, AbFH[H] 2 5 & 3 (P<0.05)
Ao REARIK AL B | BB #E % 38 B (0~ 5 000 Gs)
ARG I, oK B 7 VI R W AR, HLAE B Y
5000 Gs 5 o fif £k Ab 2 8] 22 57 35 3] 3 K F 5
J& YR A F] 8 000 Gs W, 5 R ff Ak 4k 3 AH

[, ZRA 2% 8, AU 4, #E A KO 25 ot 15 77 b
T A R,
2.2 HWUBEKMEBULBAGIERDEERKY
=AU
2.2.1 #%& MEIALUEH, AL KL
A=K Tl — BORE B 307, 1 Ak B 5 K 4 bk R S R
PR A B B) A5 4 3 22 5, LA [R) R A i B Ak L ] A,
AR MR E R, Bk AR
RS 6K 40 B ke v 0 K R A T B N, FLAE W 8
J¥ 8 000 Gs B 25 ik 5| R /K V(8 A 11 HERSM),
168 H 8 H 14 HIiAF| T B/ iR E 3 000 Gs
W Rk itk E 8 H 1L H L8 H 17 HIg%R
RE R E K b i 2 R R
BEAh Bl A B ] Y ZE K, K &) B R O T
&, AR RS E A E R, B AE K £ oK S
MR AR G K RER . X TR K, oK A
W, REZSRE 5 000 Gs AbBE G T K & v bk 24 (R =
T A AL B X T A K AT A AL B2 AE S R
JE 1 00 K vk v A B, R R S 1 R b Ak B
PR S R A BT B e L R WG R 3 000 Gs Al
8 000 Gs, i IR AL PR A K AT REXS B oK 4 i B4 “ s
W AME A KON

F2 HUBEAMNEXMFHEHZM
Tab.2 Effect of magnetized clear water on germination of maize seeds

ik 5 GE;/% GR,/% GI VI
Treatment

Qo 94.7+1.2a 97.3+2.3a 21.3+0.4ab 32.2+3.9a
Q, 95.3+1.2a 98.7+2.3a 21.6+0. 4ab 31.8+3. 1a
Q, 97.3+2.3a 97.3+2.3a 21.9+0. 6a 28.3+2.2ab
Q; 95.3+2.3a 98.0+2.0a 21.7+0. 4ab 25.9+2.4b
Qq 92.0+3. 5a 96.0+4. 0a 21.0+0. 6b 32.2+2.5a

T [’ PV B 5 R R/NE T8 RR 0,05 KT AL BRI 22 53 3%, T A,

Note: The different lowercase letters after data within a column mean significant differences among different treatments at 0. 05 level , the same below.

x3 HUBEAMBALBKEFETERYENKRS

Tab.3 Height of maize seedling under irrigation with magnetized reclaimed water and magnetized clear water
”ﬁ:imem 08-08 08-11 08-14 08-17 08-20
Qo 27.0+1.0bAB 40.5+2. 2abA 46.3+4.3bB 48.3+2.4bB 50.8+2. 8bB
Q, 27.9+0.9bAB 39.9+0. 6abA 45.8+2.0bB 49.1+1.5bB 50.3+0. 8bB
Q, 27.4+1.8bAB 38.6+2. 7bA 46.2+1. 1bB 49.4+1.0bB 51.5+1.0bAB
Qs 29.7+2.9abAB 42.1x1. 8abA 48.5+0.2abAB 51.2+1.2abAB 52.8+1.5abAB
Q, 25.1+1.8bB 39.8+2. 6abA 45.7+2.4bB 49.6+1.0bB 51.6+1. 1bAB
Z, 32.8+2.7aA 42.5+1. 7aA 50.4+4.9abAB 53.0+1.7abAB 53.4+1.2abAB
Z, 30.6+5.9abAB 42.2+3. 4abA 48.6+3.5abAB 51.7+2.6abAB 53.4+1.0abAB
Z, 30. 1+3. 1abAB 42.7+2.2aA 48.8+2.3abAB 53.7+4.4aAB 55.3+3.7aA
7 30.3+2.2abAB 42.6+1. 0aA 49.9+0. 8abAB 52.9+1.9abAB 53.8+1.9abAB
Z, 32.2+2.9aA 42.3+1.5aA 52.7+1. 6aA 54.7+1.2aA 54.8+1.4aAB

T R B G R R RS 78RR 0.01 K7 F AL B ) 22 bk 2%, Rl

Note: The different uppercase letters after data within a column mean significant differences among different treatments at 0. 01 level, the same below.
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TR H 25 S R (0O R R 3 5 A BE ] IR
ZSANRE FBA WA B AR K AR S I
ST N e A OB LY =1 = o N T = I N i 57 9

*4

B[] 7R TG I o B s 063 5 B — o ), P AR KR W A
T 7K TR A L ) R A B 22 S (AR g Ak
Ab BB A K T T S R AR R AT L Y K
A AT LA RSARG oK &)y i i i HR A K B AL S
Xof I3 T R

T TR A B SPAD (B Ut B 7 3 0 5
3000 Gs ZbFHAN , 1E 7K B Ak I E G B A 1T DL
M SPAD fH {0 22 5 W 3 A W) 4 37 58 32 () W
R 5 A KRG Ak Ak B 55 T K RE 6 Ak B Y S £k B
AL 5 0 by 0 S — S ), P2 K I Ak R 7 K
BEALBE[H] SPAD A% A B35 22 5 (W47 58 B 1 000 Gs
AEFRARY AT UL K REAR S X SPAD B B 55
PETHE T AE R P AR K AR 5 TG Bk 3

BABEKRMBHBFKREGCETERYDEMNF SKE HIEM SPAD &

Tab.4 Water content,temperatures and SPAD value of maize seedling leaf under irrigation with

magnetized reclaimed water and magnetized clear water

Ak 2 MR & KR % 3/ C SPAD fH
Treatment Leaf water content Leaf temperature SPAD value
Q0 83.59+0. 44abAB 28.10+0. 44aA 35.39+1.22abA
Q1 84.45+0.08abAB 27.33+0. 06bcB 37.93+1.55aA
Q2 84.57+0.73abAB 27.36+0. 04bcB 34.33+1.03bA
Q3 84.29+1. 88abAB 27.23+0. 14bcB 36.56+1.97abA
Q4 84.83+0.57aA 27.25+0. 05bcB 36.64+2.30abA
70 82.43+1.57bB 27.23+0.07beB 35.39+0. 40abA
71 83.12+0.47bAB 27.18+0. 12bcB 34.27+0. 63bA
72 82.64+0. 65bB 27.52+0.37bB 36.54+1. 07abA
73 83.79+0. 38abAB 27.16+0.20cB 36.01+2. 81abA
74 83.58+0. 12abAB 27.34+0. 09bcB 34.87+1. 69bA
2.2.3 A% MRS ARAW X THK, AL FTBEERSN) R T BT R HERA R

i T TR AL T A &y L A R R X R
H22 S AN W 35 5 b A 6RE T o | T T B HY T BE
H2ERARE . ST A K, w5 AL B8 %
P e K Gy M b O At b T A T A R T
itk AR AR E (HEE 5 000 Gs Ab i T

F (WS E 8 000 Gs AbFEBRAN) . WEH R E — 2
BF, SRR P A T TR A P e T K TR Ak P 5 4R
o b bR A BT R T FRAR T MR B
AR (R T BUR) L (HE BRI Ok ®E AR AL
PR bR LR A T B BRAN ) o LR b BT AE

x5 BMUBEKMBLBKEGTERYEENE

Tab.5 Biomass of maize seedling under irrigation with magnetized reclaimed water and magnetized clear water g

b R R

Jib 3 Aboveground part Underground part
Treatment B it T it TR

Fresh weight Dry weight Fresh weight Dry weight
Qo 5.78+0. 78bA 1.36+0.20bB 2.37+0. 68abA 0.57+0.22abA
Q, 6.42+0.52abA 1.54+0.24bB 2.73+1.37aA 0.49+0. 37abA
Q, 5.85+1.20bA 1.73+0. 34bAB 2.28+0.32abA 0.48+0. 10abA
Q; 6.46+1.38abA 1.70+0. 76bAB 1.89+0. 49abA 0.44+0. 20abA
Q, 6.80+0. 74abA 2.09+0.37abAB 1.77+0. 41abA 0.33+0.22abA
Z, 6.54x1. 17abA 2.66+0.43aA 1.46+0.33bA 0.21+0.08bA
Z, 6.59+1. 18abA 2.17+0.52abAB 1.83+0. 46abA 0.27+£0. 13bA
Z, 7.25+1. 14abA 2.21+0.57abAB 2.12+0. 26abA 0.28+0.07bA
7, 8.01+0. 18aA 2.26+0.20abAB 2.11+0.23abA 0.64+0.33aA
z, 7.21+0. 80abA 1.57+0.22bB 1.71+0. 25bA 0.38+0.05abA
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3 Bl A R Y o R T 5, FOR Gk B SOD TR
PESETH 5 5 B, LARE 3750 BE 3 000 Gs B fie i, XF
FHA K BR T REZREE 5 000 Gs 40 F T K 4 i it
J SOD ¥ M i 3 = TR G AL Ak B4 LA 1 37 5
Ab FRA BE A5 4 = oK I 7 SOD I 1 1B 25 B AN

6000
O i57K Clear water
5000 - m 47K Reclaimed water
4000 -
IS
2=
#Hg
P
53
wn

B3 B AR R I GR , B R A A SOD i
PESETH 8 G FEAIK , LARE 3750 5 5 000 Gs B I i, fd
58 0.5 000.8 000 Gs B, #% Ak 1A= 7K 4b B i
J SOD i M & T Ak T K Ab B, b @ 0 e R
5000 Gs 2= 5 I 3% ; M W4 %5 1 000.3 000 Gs A,
A8 A AL B e SOD 3% P & T AL 14 K (H 22
SN AL — 5 Ak R B A B BE S 4R S
TR A 7K BE 1 ROk & i i SOD % %, HFFAE
TR BTG KT B R Y R 75

i

1000

3000 -

2000

1000 + I
0

3000 5000 8000

W72 %/Gs

Magnetic field intensity
RIEVNG F 8RR AE 0. 05 /KFF ab #LH] 22 5 35
The different lowercase letters mean significant differences among different treatments at 0. 05 level
B #ABERMBAFKIERDEMF SOD & %8200

Fig. 1 Effects of magnetized reclaimed water and magnetized clear water on SOD activities of leaf of maize seedling

2.3 HUBEAMBALBANLIEELERHN
Eﬁun

2.3.1 ECH#OM 2% MNE6mLEN T+
R EC R UL, B4 A5 K A0 31 EOK I 9] 1=
W EC A TGN A 22 5 A 0 3 HLAS IRl g Ak o
bS] A0 A W 25 . G AP A K A B K
TR W EC INA B I ; B G B 5 R Y B o
EC Je3 K FEAK, BE iR JE 3 000 Gs A FE i i, &

x6 HUBEKMELE

ZETEREEEE 5000 Gs b a9 HoAt b 3, HoAt 4b
B SRR MFEREESGT, HEK
*ﬂ(ﬁ?k(%/%fﬁ,,m\1$iﬁﬁi7k{%{%ilii%/x%ﬂﬂ
EC BUE K HE AL SR T REAR , BLAERE 755 )% 8 000 Gs
B 22 Ak B @ E K bR i E AL B 2 F A B
AU E AR RE Ak a8 B T A K O W A R 4y
A 2 R A (PR v iR B G A K RN R R K
B $ s AR i i g

K&HET1E EC.OM 1 WDPT

Tab.6 EC,OM contents and WDPT of soil under irrigation with magnetized reclaimed water and magnetized clear water

Ab ¥ :
Treatment EC/(pnS/cm) OM/ % WDPT/s
Qo 868.3+304. 4abAB 2.61+0.20aA 0.76+0. 19aA
Q, 872.0+295. 5abAB 2.58+0.22aA 0.34x0. 12bB
Q, 1 153.7+57.5aA 2.53+0. 26aA 0.35+0. 04bB
Qs 925.0+286.9abAB 2.37+0. 04aA 0.27+0. 04bB
Qq 1 089.3+50. 6aAB 2.54+0.30aA 0.27+0.03bB
Z, 537.7+31.2bB 2.43+0. 19aA 0.44+0.02bB
Z, 706.7+230. 5bAB 2.66+0. 30aA 0.43+0.07bB
Z, 1095.0+117.9aAB 2.23+0. 80aA 0.32+0. 12bB
Z, 1 004.3+25.3abAB 2.70+0. 22aA 0.45+0.22bB
7, 659.3+294. 4bB 2.69+0. 05aA 0.35+0. 04bB
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