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Abstract: Ziziphus jujuba ‘Zhandong 1’ and ‘Zhandong 2’ were chosen as the experimental
material. The experimental materials were separately irrigated with magnetized fresh water and
underground shallow saline water to test the influence of magnetized fresh water on the growth of bearing
shoot, the growth and nutrient content of leaves and fruits. The results showed that: (1) Magnetized water
irrigation treatment could improve the fresh weight of leaf, leafarea, chlorophyll content, organic acid,

vitamin C and anthocyanin content significantly, and prolong the fruits storage period. (2) In the trial plot

KRB/ 2015-12-11; #EEHMH: 2016-04-11
EEWE.: BRI BEERCHEMLEREBRIE (9487 TiH) (2011-4-60)
* JH{F/EH Author for correspondence (E-mail: wanght@sdau.edu.cn; Tel: 0538-8242216)



Wang Lu, Guo Jian-yao, Liu Xiu-mei, Zhu Hong, Wang Hua-tian, Wang Ying, Wan Xiao, Ma Feng-yun, Zhong Feng-wei.
Effects of magnetized water irrigation on growth and quality of Ziziphus jujuba ‘Dongzao’ .
654 Acta Horticulturae Sinica, 2016, 43 (4): 653 - 662.

of Z. jujuba ‘Zhandong 1’ , treatment with magnetized(A400p) fresh water irrigation could increase the
length and diameter of bearing shoot by 11.375% and 15.810%, single leaf area by 12.418%, single fruit
weight by 23.779%, water content by 2.377%, fruit transverse diameter and longitudinal diameter by
3.650% and 5.071%. It had a significant difference (P < 0.05) compared with the un-magnetized fresh
water irrigation treatment. In the trial plot of Z. jujuba ‘Zhandong 2’ , treatment with fresh water
magnetized by imported magnetizer (A400p) could increase the length and diameter of bearing shoot by
23.602% and 13.710%, single leaf area by 23.622%, thickness by 13.825%, single fruit weight by
12.526% and fruits reducing sugar by 12.110%. It also had a significant difference (P < 0.05) compared
with the un-magnetized fresh water irrigation treatment. (3) Treatment with magnetized (DS-948-1)
underground shallow saline water irrigation could increase fruits water content by 4.386% and reducing
sugar content by 9.158%. It also had a significant difference (P < 0.05) compared with the
un-magnetized shallow saline water irrigation treatment. (4) The irrigation water treatment with
magnetized could increase the leaf mineral nutrient content of N, P and Cu significantly (P < 0.05) .
Irrigating with magnetized fresh water had good function to the growth and development of branch
leaves and fruits, and improved the quality and storage of fruits.
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Table 1 Growth status of sample trees

b ﬁﬂ: Plant i Branch group : JL 4% Basic branches \

Variety WE/m  H#4%/cm IR/ (mxm) B HA&/cm K /em How H4/cm K /em
Height  Ground diameter ~ Crown width Quantity Diameter Length Quantity Diameter Length

WA 15 2.77 9.98 1.99 x 2.07 6 3.59 22.56 23 0.98 27.97

Zhandong 1

WA 2 2.79 9.89 1.92 x 2.09 6 3.62 20.17 22 0.96 8.01

Zhandong 2




Toouk, IERE, XIFME, K 4, FAEH, E
TUA TR S A A A B T 1) 5 ).
24, 2016, 43 (4): 653 - 662. 657

w, 7w B, g

F2 BUKERNELEFERHMRZEHRME

Table 2 Effects of magnetic water irrigation on jujube bearing shoot growth and leaves growth

1) Bearing shoot Iy Leaf
=] -
:;ajitty ﬁ:inem K/em ﬁﬁé/cm thfjg n et g IfiRYdm’ J?ﬁ{cm
Length Diameter Chlorophyll Fresh weight Area Thickness
WALAAL 1 %5 K Fresh water 24.589+0477b 0.253+£0.008b 1.517+0.030b 0.925+0.055b  0.153+£0.004b  0.407+0.009 a
Zhandong 1 %K + A400p 27386 +0.445a 0.293+0.008a 1.891+0.047a 1.097+0.020a 0.172+0.005a  0.431+£0.009 a
Fresh water + A400p
Wik &H# 2 5 ¥IK Fresh water 20.193+£0.523b 0.248+0.007b  1.563+0.010b 0.783+£0.039b  0.127+0.005b  0.434+0.012¢
Zhandong 2 %7K +A400p 24.959+0.822a 0.282+0.007a 1.658+0.005a 0.972+0.061a 0.157+0.006a 0.494+0.012a
Fresh water + A400p
UK Saline water 22.995+0.672a 0.271+0.006ab 1.529+0.018b 0.820+0.040b  0.129+£0.003b  0.463 + 0.007 bc
UK + DS-948-1 24.833+£0914a 0.284+0.011a 1.632+0.008a 0.994+0.037a  0.132+£0.004b  0.466 + 0.007 ab

Saline water + DS-948-1

T A400p N BEFRELES, DS-948-1 4 H EWF BN . AF/NE FEFRORAEH 50 2 (11 0.05 K EERBEE. FH.
Note: A400p is imported and magnetized. DS-948-1 is research and development magnetized. The different small letter means difference

significance between treatments and their controls at the 0.05 level. The same below.

MF 3 R 4 FAEH, LA 154 Ad00p HEAL IR K HEREAL LM - NP &4 i 24.242%
F126.093%, B3 TR . FoAh S REAL K HEREAL B 5 & FO0 AR LE 22 e A W2 . i Ak
2 5 A400p HEALIR K BEBRALTE Zn )5 B4 DS-948-1 WAL T /K FEIE A 33 RIS AR JE20 3 v
22.817%H1 25.344%, 257 E# (P<0.05); A400p itk ik /KEEEALFER Cu 5 L DS-948-1 RAALTH
TR A B | 3% K R AHUR AR A L 20 Sl 8 51 28.416% 19.141%F11 42.802%, 2553 2.3 (P < 0.05),
IR RAT LG, AW SR K HERE, W RS SRS R R e
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Table 3 Effects of magnetic water irrigation on leaves major element content

AP Treatment N/% P/% K% Na/ (mg-kg') Ca/ (mg-kg") Mg/ (mg-kgh)
%7K Fresh water 0.132£0.003b 0.640+0.010b 0.085+0.001 a 64.681+£6.154a 5181.384+223.875a 465441 +9.503 a

WK + A400p 0.164+0.004a 0.807+0.034a 0.087+0.001a 68.804+7.755a 5385.728+196.461a 468.525+9.873 a
Fresh water + A400p

A2 5 1K Fresh water

il Variety
R )
Zhandong 1

0.136+0.003a 0.634+0.016a 0.089+0.001 a 44.429+6.242a 5063.733 +352.567a 441.107+16.721a

Zhandong2  ¥&/K +A400p 0.137+0.004a 0.637+£0.017a 0.092+0.002a 57.650+7.541a 5256.089+233.320a 440954+ 14.2352a
Fresh water + A400p
/K Saline water 0.134+0.003a 0.624+£0.007a 0.088+0.001a 66.944+8214a 4659.462+370481a 436.122+10.618a

WURK + DS-948-1
Saline water + DS-948-1

0.141+£0.002a 0.659+0.041a 0.091+0.001a 54.363+8901a 4783.067+157.483a 439.674+6.977 a
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Table 4 Effects of magnetic water irrigation on leaves trace element content

Fe/ (mg-kg")

Mn/ (mg - kg™

Zn/ (mg-kg")

Cuw/ (mg-kgh

il Variety Kb 3 Treatment
Wi 5 %7K Fresh water
Zhandong 1 WK + A400p
Fresh water + A400p
Witk 2 Y % /K Fresh water
Zhandong 2 WK + A400p
Fresh water + A400p

UK Saline water
WK + DS-948-1
Saline water + DS-948-1

21.473+£3.301 a
28.316 £5.662 a

58.964 +15.024 a
72.639 + 6.888 a

47.992 £5.980 a
57.175+7.553 a

24.524 +4.157 a
24.019+£2.964 a

11.313+2.750 a
13.384 £2.827 a

9.576 £3.020 a
14.033£2.924 a

83.405+5.372a
83.564+3.921a

82.515+4.762 ab
86.554+5.450 a

69.053 +£5.326 b
70.474 +4.499 b

7.987+0.502 a
7.987+0.393 a

10.924 +0.813 b
13.015+0. 680 a

9.114+£0.201 b
10.135+0.615b
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Table 5 Effects of magnetic water irrigation on yield and growth of jujube fruits

) Bearing shoot WS Fruit
An izt AR A i SRR g HIR R /g P Hi4%/cm Y fz/em
Variety Treatment Fruit set Fresh fruit Single fruit v AR Transverse Longitudinal

o . . Water content . R

density/ind weight Weight diameter diameter
HAAAL TS WK Fresh water 2161+0.122a  41.657+2.234a 18.718+0.347b 78.798+0.638b 3.479+0.028b 3471+0.030b
Zhandong 1 K +A400p 2271+£0.072a 46601 £1.709a 23.169+0.566a 80.671+0.199a 3.606+0.033a 3.647+0.036 a

Fresh water + A400p

g2 5
Zhandong 2

%7K Fresh water
WK + A400p
Fresh water + A400p
sk Saline water
WUBK + DS-948-1
Saline water +
DS-948-1

1.839+0.158a
1.938+0.114a

1.728+0.115a
1.926+0.177a

39.793 £2.696 a
41.301 +£2.693 a

36.597+£2.295a
37.356+3.176 a

20.852+0.358 b
23.464+0.773 a

20.659+0.679 b
21.398£0.454 b

74.395 +£0.631 be
76.050 + 0.595 ab

73.601 £ 0.626 ¢
76.829 +0.807 a

3.575+0.063a 3.414+0.027 a
3.614+0.065a 3.488+0.042a

3.519+£0.041a 3.477+0.040 a
3.523+0.051 a 3.483+0.051a

RLAIEIHE . PR fEER CEE

EYGELA T R 6 Fill, WA 1 5L

KA FIRKX, A400p HEALR/KREBLALBE K R S AT HLIR i3 C e s B &P (P <

0.05). WEtb&HA 2 SIRK X, A400p HEAK % 7K HEE AL PR A 5 5238 5

B KON R ELHE

12.110%, ZEFEZE (P < 0.05); DS-948-1 RIALBUSK BB AL TR R Sb J7 bl . AHLR. 443 C
FIET 2o 5 U KA LE 2 I T 9.158%- 12.102%- 7.106%F1 20.646%, %= R ¥ (P<
0.05). LA WL, Wi /KHEME 5 B3 7 RS FE R S, OGS T AR TR

R 6 KR LS FREL MR

Table 6 Effects of magnetic water irrigation on quality of jujube fruits

it JOSE] & 5% % HILR/ Y% 4% C/ (mg- gl HHZE/ (nmol - g

Variety Treatment Reducing sugar Organic acid Vitamin C Anthocyanin

RS ) %7K Fresh water 6.984 +0.082 a 5.624+0.230 b 2.464+0.028 b 2449.804 £ 45.653 b

Zhandong 1 RIK + A400p 7.160 £ 0.046 a 7.166 +0.200 a 2.687+0.046 a 2873.950+ 153.213 a
Fresh water + A400p

AR 2 #% /K Fresh water 7.308 £0.072 b 7.881+0.140 b 2.268+£0.018b 1803.476 +45.683 b

Zhandong 2 WK +A400p 8.193+0.165a 8.574+0.080 a 2.341+£0.025a 2110.201 £31.900 a
Fresh water + A400p

UK Saline water
WUBIK + DS-948-1
Saline water + DS-948-1

7.032+0.183 ¢
7.676+0.141 b

7.263 £0.160 ¢
8.142+0.150 b

2.153+0.013 ¢
2.306+0.028 a

1694294 + 35878 b
2 044.105+57.658 a
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Table 7 Effects of magnetic water irrigation on major element content of jujube fruits

Sl Variety  AbEE Treatment P/ (mg-kgh) K/ (mg-kg") Na/ (mg-kg") Ca/ (mg-kg") Mg/ (mg-kgh)
AR 1S K Fresh water 316.549+30.651a  167.564+4555a  80.094+6581a  1579.819+151.843a 12.284+0.511a
Zhandong 1 WK + A400p 316.554+£26.540 a 169.142+4391a  86.586+5.310a 1580.562+90.341a  12.838+0.212a
Fresh water + A400p
AR 25 BIK Fresh water 336386 +26.543a  166.862+2354a  91.103+5945a  1101.660+136.874a 11.214+0.483a
Zhandong 2 #/K +A400p 360.582+40.831 a 170.494+£3.570a 101.393+5954a 1251169+ 122221 a 12576 +0474a
Fresh water + A400p
TUE/K Saline water 379.081+£35252a 172.643+£1968a  93.404+6.243 a 1063.653+145.612a 12.377+0.281a
WUSUK + DS-948-1 378.326+21.482a 174.543 £4.155a  96.329+5.794 a 1115.724+£230.020a 12.445+0.543 a
Saline water + DS-948-1
#8 BMKERMGULEERETRIENZW
Table 8 Effects of magnetic water irrigation on trace element content of jujube fruits
i Fl Variety AEPE Treatment Fe/ (mg-kg") Mn/ (mg-kg") Zn/ (mg-kg") Cw/ (mg-kg")
AR S %7K Fresh water 14.742+2.415a 1.413+0.234 a 6.256 +1.001 a 26233 +2.284 a
Zhandong 1 RIK + A400p 15.004 £ 1.081 a 1.425+£0.204 a 6.414+0.920 a 26.080 £ 1.343 a
Fresh water + A400p
g2 5 # K Fresh water 17.769 £2.592 a 1.183+0.210a 8.564+1.885a 30.675+2.221a
Zhandong 2 RIK + A400p 19.020+2.824 a 1.224+0.153 a 8.562+1.633a 33.854+2.413 a

Fresh water + A400p
K Saline water
HUHIK + DS-948-1

Saline water + DS-948-1

18.635+1.877 a
19.843 £ 1452 a

1.186 £0.174 a
1.269+0.182 a

9.057+1.412a
9.434+1581a

32.122+2.647 a
35.065+1.401 a

2.3 BEALIKGERR X R SEMI I A R0

MFZ 9 WTLLE Y, ALK EBE AL BE AT T A AL S 3T N R RS R, G K T A RS ek ) []
A400p FEACIR K FEBE AL EE T S S5k 50 d J5 IR AR, ERyR KGR ZT e 10 do 344 1 S Ak fL
KA 2 SHENHE 80 d W, A400p RAAK 15 7K FE IR AL FHE P o 0 SR SR A vk K ) B 0 3l FRAEG. 49.17% 11

44.57%, ZSFEE (P<0.05). DS-948-1 MEATHR AR GHUE AKX HERE I A R A5 (A5 4 4548 2 5 7k

30 d o IR AL, (HREAL K REBE AL PR AR 2 R /b, K 80 d B DS-948-1 R AR FHURL /K FEIE AL BE 1)
SIS BRI R K T R AT 44.45%, Z 3B % (P<0.05). AT, Witk /K B S0 7 5%

SR RERERE, SEAC T AU RN 1)

R AR L ER IR

Table9 Effects of magnetic water irrigation on storage of jujube fruits

b AL B IR R EL Storage days Pay s
Variety Treatment 40d 50d 60 d 70 d 80 d Total
WA 145 %7K Fresh water Oa 0.67+033a 333+0.88a 1533+1.85a 4033+3.18a 59.67+3.84a
Zhandong 1 %7K + A400p 0a 0a 133+£033b  6.00+1.00b 23.00+2.64b 3033+2.60b
Fresh water + A400p
WALAA 2 %5 7K Fresh water 0b 133+£067b 533+120ab 14.67+1.45b 37.00+3.61ab 58.33+2.67b
Zhandong2  ¥&k7K + A400p 0b 0b 1.67+£0.88b  7.00+0.58¢c 29.67+1.76¢c 3233+2.40d
Fresh water + A400p
URK Saline water 133+033a 4.00+058a 7.67+1.86a 21.00+£2.08a 44.00+4.04a 78.00+3.00a
BUEIK + DS-948-1 033+033b 1.00+0.00b 267+0.67b 7.33+120c 32.00+1.53bc 4333+145¢

Saline water + DS-948-1

TE: BriEUE D S AAEREAS NI, BHCH 0~ 80 d IR S 4L

Note: The number of jujube which was rotten in each period has been recorded. The total number is all the number of rotten jujube during 0 - 80 days.
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AWK, WAL KFEMRAL PR A B A AW A . R S i A K&, fmt i 2 b
KEICEMMEICHR &, JHEFRE AR b 2 O, s e man,  HAR
SCH R JERE . LR A% C. fEH RO E MR R BN, XA KR R TR BT
ORI T A K HE R A B 4 v 3SR AT A . (R & T R R AE KR E
P B A R VE 2% (Danilov et al., 1994; {4 2%, 2003; Esitken & Turan, 2004; Selim
& Mohamed, 2011).

FHIEW], B Na R 4K (Francois et al., 1994; Munns, 2002), &/
FHEH, MWBEALRADESER, SEUSILIISCH, FRREIALSY (Muranaka et al., 2002).
WA AHIE TS M, Ak K AT B G A R 4 00 125 7 PR E T, ok Na i A R
G EAE, (R 2 R TR FRRCORI LIS, M TG SR T AR S SR Ak 3 45 A 3
REJ), MERERRAERSBR S, KB,

KA LG o R A AR AR, AR KR 44 % C ik, SECERE A R G
BRUT 4%, 2000; REARARK 45, 2003). AWFFCEN, ANMBEP K2 BB Ca® & & T R AT,
BB AR, JERpan R e EH GERMh 55, 1992). W RsLh i ml Ca &,
A TR R AL, FRAK PG 2Tk 2S5 MGHTEPE, 005 40 i v SR JI % 1) I g 2ok AR 0 5k S i)
Ryl 2 C MTHFE, MR S 3 O 4 58, 2009; FRA 4, 2014). AHHH
P I SR A0 P 5 A B AL R SRR I, A K REE I A AR, ST A H B
HH SRR, A R0 T P A8 SR S 1 A A et e 23 B A1 s X T e e 7 T A 3L A A R sl o
43 C F Ca (& B A %
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