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Physiological characteristics of hardwood cuttings from mulberry trees with

magnetic field conditions
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Abstract: To explore the influence of magnetized water (MW) on roots architecture of Morus alba, magnetizers
of a PP-25-ADS with different magnetic intensities (0.06, 0.14 and 0.22 T) were used to irrigate one-year-old
hardwood mulberry cuttings, and the non-magnetized tap (0 T) was set as the control (ck). The contents of
soluble proteins, soluble sugars and endogenous hormones, parameters of root morphology, rooting rates, and
rooting activities were measured. A randomized block experiment design was used with 5 replicates of each
treatment. After irrigating with different magnetic field strength for 10 days, Ten cuttings with uniform growth
were selected for every ten days, and there were three replications in per treatment. The cuttings were rinsed
with distilled water and used to measure the important physiological and biochemical indexes. Enzyme-linked
immunsorbent assay (ELISA) was used to determine the phytohormones level (IAA, IBA, ZT and ABA); phe-
nol method was adopted to determine the content of soluble sugar; coomassie brilliant blue staining was applied

to measure the content of soluble protein, and the WinRHIZO system was adapted to analyse the root morphol-
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ogy. The results showed that (1) Biomass, total length, total surface area, volume, and average root diameter, as
well as the morphological characteristics were significantly improved (P<<0.05) by MW treatment. Contents of
the mineral elements nitrogen (N), potassium (K), and zinc (Zn) were remarkably increased (P<<0.05) in
MW compared to ck, but the iron (Fe) significantly decreased (P<<0.05). Phosphorus (P), manganese (Mn),
and copper (Cu) was no marked differences (P>0.05). (2) The levels of soluble sugar, soluble protein, in-
dole butyric acid (IBA), and indoleacetic acid (IAA) were significantly promoted by MW (P<<0.05); whereas,
levels of abscisic acid (ABA) and zeatin (ZT) were markedly decreased (P<<0.05). Moreover, root number,
root vigor, and rooting rates were a bit higher in the treament than that of in the control (P<<0.05). In conclu-
sion, MW could positively influence the formation of adventitious roots with mulberry seedlings and could im-
prove the growth and development of roots with prolonged spraying time. [Ch, 2 fig. 3 tab. 25 ref.]

Key words: silviculture; magnetized water; mulberry; hardwood cutting; physiological characteristics; root de-

velopment
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Table 1 Influence on taking roots of mulberry seedlings under different intensity of magnetic field treatments

T i . " . A ;
T AR R BB AR SRR 5 30 AR ARG 1/ (pgg-h ) AR A%
I
0K i) 23 3.00 £0.71 ¢ 280+ 045b 0.20 £ 045 a 67.77 £ 10.46 ¢ 4933 £ 1.53d
0.06 20 440 £ 0.89 be  4.00 £ 1.00 a 0.40 £ 0.89 a 120.26 £ 9.24 b 5633 £ 1.53 ¢
0.14 17 520+ 0.84ab  4.60 + 055 a 0.60 £ 0.55 a 167.02 + 16.77 a 61.67 £ 1.53 b
0.22 15 5.60 £ 0.55 a 460+ 1.14 a 0.75 £ 0.50 a 17292 £ 991 a 66.00 + 2.00 a

UL B D 3 Y B (bR UEZE [ 9 KOS AN [ B 2 Ak B ) 22 5 W # (P<<0.05)

22 HELKAEXMRETWRTEREZN
2 AlHn: A, 8. MERRALUh R S EONKR BV MRUCH R, #, B, SXTIRAEL, Bk
IKAL PR AL BT A A S 25 R (P<<0.05), i 0.06, 0.14 F1 0.22 T b 38 05 fit 43 B0 % B 43 3]
PR 23.2%, 28.7%H 36.5%; B TS EY BIAR T 24.1%, 25.0%F1 25.9% ; B4 BE BN B
X REAH L, #EA KA B R T R e L BRI A RO A W 25 R (P<<0.05), FLr 0.06, 0.14 i
0.22 T fb PR Bt B 43 B MR T REE, 20 30 % BB 19.1%, 41%F 61.2% 5 5% 5 3 Boab 3 40 ¥ v T %t
HE, Ay 4 5 98.6%, 97.3%H1 156.7%., itk . 4 2 i tE LR AR %,

R2 AE#HBMEELENREITHEERAZT RTERES BT

Table 2 Root parameters of mulberry cutting under different intensities of magnetic field conditions

S /T
O(Xi®) 3516 +0.133b 1.130 £ 0.154 a 0.242 £ 0.027 b 2.847 + 0.094 a 0.027 + 0.002 a 0.166 + 0.033 b  0.017 + 0.001 a
0.06 4351 £ 0436 a 1.046 £ 0.047 a 0.300 £ 0.015a 2.299 +0.322 b 0.031 + 0.005 a 0.329 £ 0.036 a  0.018 + 0.001 a
0.14 4531 £0.195a 1.235+0.084 a 0.303 £ 0.006 a 1.672 + 0.371 ¢ 0.031 + 0.002 a 0.317 = 0.085 ab 0.018 + 0.002 a
0.22 4.803 £ 0.689 a 1.144 + 0.106 a 0.305 = 0.005 a 1.103 = 0.151 d 0.030 + 0.004 a 0.426 + 0.128 a  0.017 £ 0.001 a
VLT Bl 3 WCHL AT (AR 2 s R BB AN [ R OR AR BRI 22 v 3 (P<<0.05)

w /(g kg™ w /(g kg™) w /(g kg™ w 5/ (g-kg™) w /(g kg™) w 4/ (g-kg™) w g/ (g-kg™)
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FOV- 3 EAR Oy BB R 33.3% 1 27.8%, B E 25 (P<<0.05), 0.06 T ffifb /K Ab 25 5 48 i %
0.06, 0.14 F10.22 T 4b 3 rp A 2 AR W) 5806 B ) 40.2%, 64.6%F1 101.2%, ¥4 W 3% % 7 (P<0.05),
ATRAVE W, BEAR KA 30 R BT AR R TR S SR An 3 m TR, RRRE 0.22 T Al RIE &4 45 XF
HR 2 1%,
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Table 3 Morphological characteristics of mulberry seedlings under different intensity of magnetic field conditions

T by i /T WA EY R/ B K /em SR T Y em? SR em? - 24 H A% fmm
0k i) 0.082 = 0.005 d 357.55 £23.17 ¢ 4028 £ 525 ¢ 0.36 £ 0.07 b 036 £ 0.27 b
0.06 0.115 = 0.006 ¢ 405.57 £ 23.89 b 58.04+127b 0.67 £ 0.05 a 0.36 = 0.03 b
0.14 0.135 = 0.010 b 456.81 + 64.04 b 69.60 + 17.00 ab 0.75 £ 0.09 a 0.46 £ 0.03 a
0.22 0.165 = 0.005 a 728.64 + 32.28 a 82.87 +3.65 a 0.85+£0.29 a 0.48 + 0.06 a

LT Mo 3 WE O AR EDE 5 [ B A )G AN IR 7 B 3R A B IR) 2 53 B 2 (P<<0.05)
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0.22 T R Ak /K A 1 S B b ol i bl T i e Bl s, A2 5 B3 (P<<0.05) .,
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AbFEES 20 KAF, 0.06, 0.14 F10.22 T 4b B 45 X 18 5 i % 22 57 (P<<0.05), 0.22 T kb H (474 v 7l 7% 1 &
PR TR B, o B e 83.7% 5 0.06 Fl 0.14 T kb F 43 3 &5 32.5%F1 34.0% ., FHIL, 0.22 T fif
PR K Ak B S AR T4 AT T A R o O R K
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Figure 1  Contents of soluble sugar and soluble protein in mulberry cutting under different intensity of magnetic field conditions
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Figure 2 Levels of abscisic acid, indolebutyric acid, indoleacetic acidand zeatinon the 10th under different intensity of magnetic field

conditions
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