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Magnetic treatment on rootings of semi lignified twigs of Fraxinus velutina
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Abstract: This research explored the effect of magnets on the rooting of cutting slips, young seedling growth
and biomass accumulation, and nourishing matter content in roots. Using a current year, sprouting branchlet
from a cloned 3-year-old female Fraxinus velutina ‘lLula-5’ tree as cuttage material and three treatments of
magnetized water spray (MW) , [magnetized water spray (MW ) + magnetization blanket (MR) ], and non-
magnetized water spray (NMW ) (the control) an experiment was carried out with a randomized complete block
design trial. Results showed that: (1) the cuttage segment rootage ratio and the root effective index for (MW +
MR) were greater and highly significant (P<<0.01) compared to the MW and NMW treatments (control). The
average diameter and length growth of young sprouting shoots in the (MW + MR) treatment were also signifi-
cantly higher than MW and NMW treatments (P<<0.05). (2) The fine root length, diameter, surface area, and
volume showed no difference for the three treatments; whereas, all root morphology indexes in (MW + MR)
and MW treatments were significantly higher than the NMW treatment (P<<0.05). (3) Compared to the con-
trol, nutrient content of N, P, K, Ca, Mg, Fe, Mn, Zn, Cu, and soluble sugar in the other two treatments was
greater and highly significant (P<<0.01), but Na was lower and highly significant (P<<0.01). In conclusion,

magnetization was beneficial for enhancement of the rooting rate, for promoting root growth as well as for
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biomass and nutrient accumulation. [Ch, 2 fig. 2 tab. 22 ref. ]

Key words: silviculture; Fraxinus velutina; cuttage; root system; magnetization treatment

FHE A MR S AR S SR E AR . OB . AR AL, MR AR ), St AT
BEMZKE R Bk BT k. FHEE WA R R, WM, R EEAIL R AR IF S
P B, BRI ELEFT HIEZ—, BARZ b B A AR PR 1 0 1k A1) 44 17
DI & o 20 TR AR BRI, 3 4 o 4 X6 X A= AR AR i () A= AR AL R A AR B R B 5 i F e T
KT, KM@ AR . K e AR R P BT . B ALK R OB R AL B | R I BRI B A
BEARFERE ™, ARSI B o M A AR A 74 AR AR 2 . A= W °F (bilomagnetism ) J& TF 52 A1 4 %) A W 1k
(R 5 ) LA S A Y P 55 A i T 20 06 R B WG~ FAE )22 AR T8 33 R X438 X4 B, B AR I 2 A Al
Besf . MR B DL RAEY TGS Z A, AV C AR R E NSO X ER, XHh
7 A P REE AL SRS T A R IEE o BFIE & BURE L AL B RE WS IR E AN T R DL SRR e Rt
L) A0 L 24 500 L S R A 1 AR B AR AR RO AT — s g Y EAT, Rk A B T R AR R ) T A A AR
PR DGR FEENAR A D, FE AR HEMEAE AR AP AR AR | MR R R T4 i A B2 SR 5 T, A MO it
FIAE. BB AN Fraxinus velutina EAGHUF . Why7 . WERGR . AR | MYESF . WESEMSERE A, Tz
TRk & AR A 2 Ak fb . R BRI R R B8 55 Fravnus velutina  ‘Lula-5" it 5
PR, ARG B, AR T AT A R, BRI T R R PR R R AR )
Wi o ASHIFZE R A Ak B R X 286 1 8 BT A RS R AT AL B, DR R AL BB AR AEXE A AR RS F
R AT R

1 AR A7 ik

1.1 R wr

RIGA RSB ISR R TCHER B 55, R A WRE T 1A AMOR B A FRA A 3 48 AR R A
2015 4F 8 N A HOR B RER b JCH B 1 Y AR AR R B O BT A, BT IR AR KR 12~15 em,
1.0~1.2 em, 7E2F E 1 em 80T, FTYIHB RS EIE, RED)OFE . (R8 2 0t 3R sy skt Kb
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EBEALFE . WG 300 T (AL AR B AEFFARSE I T 7 25 em b, 4B F ot = TRALEE 5 em, 3%
SE MR Ry 25~27 °C, AHXRREE (85+5)%, A shsilmiik. Wik R A+ 7% 1bmik (KL3073) ., 4F4fi )5
B 7 dOREE TR, BEHLARE 10 BR- A0 HE, SOLS I R AR AR R R A ROIR B0 (FE 1 105 18U L LA )G 2B AR LA
B, 38 S0 R, DURE E AN AR 7 A A MER I 1R]) o 45 90 d, 1A A 45 A BT A BORLAG AR AR R
MRRFFIE AR R OB R R R
1.3 MESHAHE

11 Ad), R ST m kB, Gt EmRR, Fhis, 2. R ERKE YL
FEFFAETE 10 k- 403, B /KRR RR AR B, W MR R B R R, #% 80 PREGITZER
SRR R AT, RV R SR AN AR O 1 G, RN 2 R, 2 ZRMEEAR N 3
TR o B FAR T AR 25 8 FRK B SR ML O #1720 %5 . AR 3R 4374 Winrhizo (£ [ ) ] & #5
FARP AR . HA . REAFAERE, TR RMCRIE . KSR AR E T 103 CHUA R
10 min J5 80 CHET FfH i, M@ AMRIR R TR . 50T 1R = 2R 40 S 1 100 H 5, SR FH 5K
RS TR AT R, LIRS AR BA, SRR R A LR B 43 BT 1L (Elementar Vario,



%34 BH S W TR T4 - A b BHOE R G 1 IO T 4 AR AR Y R 951

] ) I S o

RRBORIEEI=(LxMXR)/N, Horp: LR, MO AR 280, R VIEAER S, N
h HE AR AR
1.4 HiEALIE

RS 44 SAS 9.2, Excel 2016 X 5t d5 3k 477081, R H Duncan £ & H 4 % (Duncan’s multiple-
range ) #EAT AL IR (A] 22 VR A o AR A B SOE X B

2 HERG M

21 AR ENFEERBREEMRRAEROE W

H 1 AT A MW+MR b3 ) 9006 S OB 6 AR AR Rl =, 358 84.2%, MW 2l 60.4%, 43 5] Lt
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4 BRI AL, MW R ck 4300 A 2 BRI 1 BRI G410, MWHMR ZESAEHT46 5 15 d A
EM, MW RERH BT 19 d, ck WAESTH)E 25 d 24 A H A ER ; MW+MR b Bl i) 3 BEAR & Tk
A XA K (0.090 g), BT MW Jz ek, 28 R4k i 3% (P<<0.01); MW+MR 4 HE R & 7K & 1 ck &
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Table 1 Comparison of different treatment on rooting date, rooting rate, root drought weight, root water content and root effect index

Ak B ANE AR B/ AR % R Bt /g A KA g AR BOR A B
ck 25 235 +1.594 C 0.062 + 0.002 C  0.510 = 0.057 B 0.410
MW 19 60.4 + 2.838 B 0.081 +£ 0.005 B 0.782 = 0.077 AB 0.987
MW+MR 15 84.2 + 2341 A 0.107 £ 0.005 A 0.996 + 0.100 A 1.567
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Figure 1 Effect of different treatment on new shoot diameter (A ), new shoot length (B), blade quantity (C) and blade area (D)
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Figure 2 Comparison of different treatment on root length (A), surface area (B), diameter (C) and volume (D)
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HIZE 2 Al MW+MR A0 B i i 2 HAR 2 3% (P<<O.01) IR T MW J ck, MW+MR 4b AT i %05 it
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Table 2 Comparison of different treatment on C/N and element

Ak 3 R i/ (mg-g™) W/ (mg-g™) B/ (mg-g™) 5/ (mg-g™) B/ (mg-g™)
ck 8.135+0.456 A 41.618+2.013 C 160.029+5.405 B 1.899+0.093 B 5.566+0.420 C 28.732+1.007 A
MW 5.369+0.348 B 72.326+2.936 B 208.781£13.194 A 2.227+0.010 B 7.499+0.455 B 25.937+0.717 B
MW+MR 3.966+0.315 C 103.797+8.508 A 226.402+13.749 A 2.625+0.128 A 9.075+0.511 A 22.180+0.812 C

b B/ (mg-g™") #/(mg-g™) i/ (mg-g™) B/ (mg-g™) i/ (mg-g™) AL PERE/ (mg-g™)
ck 0.644+0.021 A 0.523+0.098 B 0.128+0.017 A 0.112+£0.008 C  0.037+0.001 C 142.954+1.175 C
MW 0.736+0.008 B 1.532+0.257 B 0.075+0.003 B 0.198+0.016 B 0.228+0.013 B 154.554+2.544 B
MW+MR 0.835+0.014 C 2.963+0.387 A 0.050+0.001 B 0.321+0.012 A 0.393+0.004 A 167.819+£3.379 A

LT B 3 U T AR RS, )8 O ) QS 5 Bk b B i 2 Sk B AR B 2 KT (P<<0.01) .
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