The Scientific Journal of University of Benghazi

H"”IH‘HI

unnumum|n|||nm|
-~ ‘|_||ﬂr

(

Morphological and Anatomical Variations of Vicia faba L. Seedlings
in Response to Static Magnetic Force
Wafaa K. Taia! ", Eman M. Bassiouni?, Safaa A. Eltelet?

L2Alexandria University, Faculty of Science, Botany and Microbiology Department, Alexandria-Egypt.
SAlexandria University, Faculty of Education, Biological and Geological Sciences Department, Alexandria-Egypt.

Received date: 25 /08 / 2021; Accepted date: 14 / 10 / 2021

ruaidlall

e 5 sial) ASL) Apulalinal) (g sl il sl 288 13 dpa )81 5 S mlans o Apad) il JS e 5 jiall (g sl (e el ASSL) dplaliaall g sall
el (aiill 8 nlabinall Jlaall agaiay 25 JsY aUaill cpaaldas JA (e Jsill @il 53 Ao ¢ 5558 30 358 anl 0 X2.5 x4 (elie s Gualine
) el U8 Cle L 6 52a) ) saiall olia 3 agaii 5 3883 30 laiag dyie )3y aghiaii s ) 50 S 488 30 5aa) dpuudaline ) 50
&@J3OSM%@Q\JJQMHJ:J?§ sksugla\_\a_d\ JMHJ&?J.\BQL:M GDJAJY‘;‘ J}L\..A.“ a\,}aé‘)}ﬂ‘@aé@m\e&ﬂ\
Gileba 6 s2al olaall & @il s @i g 5a) Gallall oulaling Jlae (Y Gyt oo Anlia Glie Clae LS 2880 30 laiey Ayia ) 55 peliaii s g
6).\;3\ &}M\} Lﬁ}.a;.“ &M‘ d\};i} Gl Ll 28 .&L\Jéu\ Jsasa g Glal) el Sa a5 26 s 2.1‘);3“ G yaid (C\h—lc\]\ Ja&
o A i) e jals Lag el duedl (e e I alaill 8 ol ) sl Gas o Lo g elall) ) Cadidlll cans g Aol Zas) Al 50
el ) adall s ds Lial 5 4ile o)) 2 5all & o5 66 ) dilaie alia ) ALY G 5Y)

Cayiead 3 ciliall o3 e alaie YU 131y colall 40 5 ICEN cliall e JS e Jlad s Ll ASLu) dpulalinal o 5l (of guiiant sl 5al) 038 (g
(G e ual i) Al CagHll Jh el

dalidal) cilall)

Vicia faba Sl pudaiia) Jlae ¢ saall alall JSEI) ¢ ) 50 ey a5 ¢ 52l i)

Abstract

Static magnetic force (SMF) is the most important factors affecting all living creatures. This force investigated for its effect
on human physiology, animal behavior and migration and plant germination and horticulture. Vicia faba seeds subjected to
static magnetic forces arising from iron magnetic (4.0X2.5X1.0 cm, Y30H) in two regimes. The first one (A) post soaked
seeds exposed to five magnetic cycles for 30 minutes and 30 minutes in between the two cycles. Then these seeds (A)
soaked in tap water for six hours before starting the germination. The second portion (B), first soaked in tap water
(Presoaked) for six hours, then exposed to the five cycles beside the Blank seeds. Germination %, seedlings morphology
and anatomical structure recorded throughout the experiment which last for about 26 days. The germination % increased in
the first regime (A) than the control, while the second regime (B) delayed the germination till the first two weeks and then
respond to be as the blank ones. The most effective seedlings portions are the root system, the leaf color and area, leaf
ptyxis , number of cortex layers, chlorophyll density beside the type of vascular bundles as well as xylem/phloem ratio.

SMF has great effect on seed germination, seedling morphology andanatomicalstructure of the stem.

Keywords: seed germination; seedling anatomy; seedling morphology; static magnetic field- vicia faba.

1. INTRODUCTION process. Now a day, the progress in modern technologies with
different electromagnetic forces, high voltage communication
towers,  household  appliances, medical instruments,
transportation vehicles, and communication equipment expose
plants (more than any other creatures) to a greater amount of the
MFM. These changes have been noticed and studied by many
scientists since the beginning of this century[234567:8910]
Broad!™ announced that earth's magnetic force has been
decreased through the last two hundred years by about 15% as a

Living creature has affected and developed by the
environmental magnetic forces since their first day on the Earth.
They adapted and experienced with the Earth’s magnetic force
(Geomagnetic Force GMF) as a natural component of the
surrounding environment. This force has its effect on all the
physiological process, external appearance and internal
structures of living creatures and gradually it affects their

evolution. result of high temperature and environmental disorders. Thus,
*Correspondence; our planet faced gr_ea}t challenge as n_atural magnet_lc field has a

) great effect on all living creatures as it controls their growth and

Wafaa K. Taia existence as well as animal migration and has an important role
taiataxonomy86 @gmail.com in our life. Occhipintiet a2 mentioned that the Magnetic force

(MF) strength, now a day, ranges from less than 30 uT in the
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south Atlantic to almost 70 pT around the magnetic poles in
northern Canada, South Australia and part of Siberia.

The study of SMF on the external features of plants was few
and most research works in this concern related to plant
physiology, growth and metabolism. Taia and Kootbi*3! Found
that the different magnetic forces greatly affected the number of
leaves and lateral branches, overall plant formation and shape,
maturity of the flowers, pollen grains, as well as seeds and
micropyles shapes. They found the most affected portion of the
plants is the root system. The use of MF in agronomy and
enhancing seed germination became popular, especially in the
exposure to the MF before sowing which known as “magneto-
priming” [141516.171 |n the present time, everything is exposed to
magnetic fields with different forces and exposure times. This
made it worth noticing how much this force will affect the
living creatures. The unit of the magnetic field, in the SI system
(International System), is Tesla (T) while in the CGS system
(centimeter—gram—second system) it is the Gauss (G) with 1 G
= 10" T. The strength of the magnetic field decreases with the
distance from the source. The geomagnetic field of the Earth is
dipolar (the magnetic poles are not coincident with the
geographic poles) and varies at the surface from 26 uT near the
equator to about 60 YT near the poles. Actually, Magnetic field
affects all sort of life, because every part of matter generates a
magnetic field. Generally, the Earth's magnetic field is so small;
it never exceeds 50 micro Tesla i.e. 0.5G[8l. Thus this work has
been carried out on a very common economic plant in Egypt,
ViciafabalL., to investigate the effect of high MF arising from
magnetic iron at different lengths, to ensure different strengths,
on both seed germination and seedling morphology and
anatomy. ViciafabalL., broad beans, is one of the most economic
legume crops. It belongs to family Fabaceae, which characterize
by producing legumes containing seeds and both are edible.This
plant considered an ideal species for experiments

2. AIM OF THE WORK

The work aimed to investigate how much the SMFs resulted
from a magnetic iron affect the germination percentage,
seedling morphological and anatomical characters and internal
structure.

3. MATERIALS AND METHODS

Neodymium block magnets (4.0X2.5X1.0 cm, Y30H) were
used to create a magnetic field. The magnets were fixed on both
sides of the pots at different lengths from the seeds. Magnetic
field strength was measured using Gauss/MilliTeslameter at
each distance. Magnetic field ranging between 23 + 0.5 G and
25 + 0.5 G were adjusted at each distance from the seeds.

3.1. Seeds preparation

540 dry V. faba seeds have been used in this investigation.
Seeds of V.faba (broad beans) were purchased from food shop.
The seeds were washed with an anti-bacterial soap, rinsed with
tap water, and then washed three times with normal tap water.
After washing the seeds, they were divided into two portions,
each with 240 seeds and extra 60 seeds were used as control
without any treatment. The experiment began in the 23 of June
2021, soaked in water for six hours, and planted in the pots after
the beginning of germination in the 26" of June, and last till the
21% of July 2021. Twenty seeds were placed in each Petri dish
and 12 Petri dishes were used for each treatment beside three

Petri dishes control. The first portion (A) has been exposed to
five SMF (23-25 G) cycles arising from an iron magnet (Post
soaked), each cycle for 30 minutes and 30 minutes in between
the two cycles. Then these seeds (A) soaked in tap water for six
hours before starting the germination. The second portion (B),
240 seeds, first soaked in tap water (Presoaked) for six hours,
then exposed to five cycles of SMF for 30 minutes in each cycle
and 30 minutes in between each two cycles. The Blank (60
seeds) soaked in water for six hours and started the germination
process (Fig. 1).

|
I I |
Figure 1. Design of the experiment

3.2. Germination

The germination experiment lasts for 25 days till the complete
destruction of the plants. The seeds were put in Petri dishes
lining with wet filter papers for three days to observe the
germinated seeds and first emergence of the radical (Photo. 1).
After that the seeds planted in the pots and exposed to the
different MFs. Each portion was divided into four sets, each
with 60 seeds, and planted in 12 rectangular pots

(29 X 11.5 X 6.0cm) filled till 4.5 cm with Patmos + mixed clay
soil 1 : 1, each with 20 seeds in two rows (Fig. 2)

Figure 2. showing the germination, experiment design and
seedling emerging

3.3. Measurements

The following measurements have been recorded during the
experiment period, and the emerging seedlings were measured
and examined carefully to recognize any differences in the
morphological characters. The measurements were by using
ruler in cm, and the number of nodes and length of internodes
were according to ten seedlings in each treatment.

1- Percentage of germination, from the first emergence of
radicles in each treatment and the control for the first three days.
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2- Radicle shape and length in each stage.

3- Secondary root status.

4- Recording the first emerging of the shoot system.
5- Ptyxis of the leaf first emerging.

6- The length of the seedlings from the end of the terminal bud
to the end of the growing point in the root in cm.

7- Ratio between radicle and plumule lengths (R: P).
8- Color of the first foliage leaves.

9- Total number of leaves after 25 days.

10- Leaf area for five middle leaves from each pot.
11-Xylem/Ploem ratio in five T.S. sections
3.4-Anatomical investigation

Seedlings at the last stage have been subjected to anatomical
investigation. Hand transverse sections in the fourth internodes
of the stems have been done to examine the internal tissues of
the seedlings. Outline of the T.S., cortex width, number of
chlorenchyma layers, patches of fibers, number of vascular

bundles, and relation between xylem and phloem have been
noticed. Photographs and examinations of the sections by
OPTICA (B-150D) light microscope fitted with USB digital-
Video Camera and Computer Software.

4, RESULTS
4.1 Germination rate

Different intensities of static MFs (23.7- 24.3G) were tested on
seed germination and seedling growth of Viciafaba seeds. In the
first regime (A) in which the seeds were exposed to 5 cycles of
MF exposure before soaking in water accelerate the percentage
ratios. After three days the germination ratio increased,
especially in those exposed to 23.7G (A4), while those exposed
to 23.9G (A3) the germination rates were higher than control
during the experiment and reach 100% after 10 days. Higher
MFS (A1, A2, 24.3 and 24.0G) the germination ratios delayed
at the beginning but afterwards start to germinate as the control
ones (Table 1 and Fig.1).

The second regime (B) the germination ratio was less than
control except after a week it starts to increase gradually
especially to those exposed to 23.7 and 23.9G, with the best
result at those exposed to 23.7G (B4) ( Table 1 and Fig.3).

Table 1. Germination percentage in each treatment before planting in pots (A), B,C,D,E seedling emerging after planting in pots and
under MF. Start of experiment: 23/6/2021, Planting: 27/6/2021,Use of magnet: 28/6/2021 Table 1: Germination percentage in each
treatment before planting in pots (A), B,C,D,E seedling emerging after planting in pots and under MF. Start of experiment: 23/6/2021,
planting: 27/6/2021, use of magnet: 28/6/2021

?:::t_i) 26\6 (A) 29\6 (B) 1\7 (C) 3\7 (D) 5\7 (E)

Control 98.3% 65% 80% 90% 90%
AL (20cm) 243G 50% 80% 90% 90%
A2 (30cm) 24.0 G 91.4% 55% 90% 90% 90%
A3 (40cm) 239G ' 75% 90% 95% 100%
A4 (50 cm) 23.7 G 95% 95% 95% 95%
B1(20 cm) 24.3 G 10% 70% 80% 80%
B2 (30cm) 240G 92.4% 10% 70% 75% 85%
B3 (40cm) 239G ' 50% 75% 85% 90%
B4 (50 cm) 23.7 G 45% 80% 85% 95%

f Y
—+-29/6(8) 150
100
-=1\7(0) =i 50
3\7(D) [ [ [ [ [ [ I I 0
—=5\7() B4 B2 A4 A2 Con.
A\ y

Figure 3. Differentiation in germination percentage in the two
regimes (A & B) within the different forces

4.2 Seedling morphology

Results of the seedling morphology are summarized in Table 2
and illustrated in Plates 1 and 2 and (Figs. 4 and 5). The
measurements last for three weeks, from 7/7 to 21/7, till the

complete burning of them. In the first week (7/7), the shoot
length increased considerably in all the first regime treatments
(A). In the second regime treatments (B) the shoot length
retarded at 23.9 G and 24.0 G (B3&B2), while in the other two
MFs the shoot lengths were nearly as the control. The lengths of
the root system decreased in all the treatments within the first
regime (A), while the second regime (B) in the higher MFs (B1)
increased and become as the normal in B4 (23.7 G.) (Fig. 4 and
Plate 1). The ratio between shoot and root lengths are more
indicative to the seedling state, from the table this ratio
increased in all the (A) regime and B4 only, while B1,B2 and
B3 it decreased considerably than control.

The shape and state of the 1". root and 2" roots are considerably
affected by the exposure to the MFs. The control was straight
1" root and sparse 2% while the first regime (A) the 1" roots
wereshort and either undulated, straight or curved with dense
and either long or short 2" roots in A2 &A3 while they were
short and sparse in A1&A4. In the second regime (B) the first
three treatments the 1™roots were long and curved while B4 it
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was short and straight. The 2% roots were long, moderate or treatments and control and no ptyxis recognized within them.

short and either dense or sparse (Plate 1) The leaf area varied between the treatment with significant

Th b £ nod dq 1 iy alik increase in the A regime and both regimes increased than
e numbers of nodes and leaves were mostly alike or control (Table 2).

inconsiderably varied but the length of internodes varied
between the two regimes and between the MFs as shown in
Table 2 and Fig. 5. The leaves were dark green in all the

Table 2. Characters investigated in the two magnetic force regimes

Abbreviations: CSp=Curved sparse, LC=Long curved, LD=Long dense, LM=Long moderate, LS=Long straight, LSp=Long sparse,
LU=long undulate, S.D.=Standard Deviation, ShC=Short curved, ShM=Short moderate, ShS=Short straight, ShSp=Short sparse,

ShU=Short undulate,

Tr.— Cont. Al A2 A3 Ad B1 B2 B3 B4
Ch.]
Shoot L. 12.8-26 | 22.2-31 17.2-35 16.2-33 | 26.9-31 11.1- | 7.8-185 | 10.1-18 | 16-22.3
19.4+ 26.6x 26.1+ 24.6% 29+ 28.5 13.2+ 14+ 19.2+
19.8+
S.D. 9.33 6.22 12.59 11.88 2.90 12.30 7.57 5.59 4.45
Root L. 3-9 2.3-35 2.3-39 3.8-5.7 4-4.2 9.2-10 1.8-8.1 | 1.5-10.9 2-5.5
6+ 2.9+ 3.1+ 4.8+ 4.1+ 9.6+ 5+ 6.2+ 2.5+
S.D. 4.24 0.85 1.13 1.34 0.14 0.57 4.45 6.65 2.47
Shoot/Root 3.2 9.2 8.4 5.1 7.1 2.1 2.6 2.2 7.7
1ry root status LS Shu ShS ShS ShC LC LC LC ShS
2ry roots LSp ShSp LD ShD ShSp LD ShM LSp ShSp
No. of nodes 7 July 4-6 5-6 5-6 5-6 5-6 4-6 3-5 4-6 5-6
5+ 5.5+ 5.5+ 5.5+ 5.5+ 5+ 4+ 5+ 5.5
S.D. 141 0.71 0.71 0.71 0.71 141 141 141 0.71
Internodes L. 2-7.5 1.2-85 1.5-9 1.7-9 3-8.6 1.5-9 1.7-6.5 1.2-6 1.2-7.2
4.2+ 5.2+ 4.4+ 4.6x 5.6t &l 3.4+ 2.9+ 3.6t
S.D. 2.14 2.61 2.54 3.01 1.79 2.77 181 1.79 1.97
No. of leaves 2-4 3-4 3-4 3-4 3-4 2-4 1-3 2-4 3-4
3.1 3.6 3.5 3.1 3.1 3 2 3 3
Leaf colors D.G. D.G. D.G. D.G. D.G. D.G. D.G. D.G. D.G.
Leaflet area 2.56 10.78 4.10 4.75 5.40 3.96 2.71 3.37 4.78
(cm?)
Ptyxis of leaves No No No No No No No No No
Shoot L. 1 14.2- | 31.3-39 23.6-26 23-23.5 29.5- 24.4-26 | 7.7-18.5 15.5- | 13-355
Jul 155 35.2+ 24.8+ 23.2+ 31.9 25.2+ 13.1+ 175 24.2+
y 14,8+ 30.7+ 165+
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S.D. 0.92 5.44 1.70 0.35 1.70 1.13 7.64 141 15.91
Root L. 4.2-9.7 104 4.5-7.5 2.3-84 6-10.5 2-6.3 1.2-51 2-10.5 1.2-6.5
T4z 6+ 5.4+ 8.2+ 4.2+ 3.2+ 6.2+ 3.8+
S.D. 3.89 0 2.12 4.31 3.18 3.04 2.76 6.01 3.75
Shoot/Root 21 2.3 4.1 4.3 3.7 6 4.1 2.7 6.4
1ry root status LS Shs ShS ShS LS ShS LS LS Shs
2ry roots LM LSp ShM ShSp ShSp LD ShSp LD ShSp
No. of nodes 5-6 7-8 6-7 6 6-7 6-7 5 5-7 5-7
5.5+ 7.5+ 6.5+ 6.5+ 6.5+ 6.5+ 6+
S.D. 0.71 0.71 0.71 0 0.71 0.71 0 141 141
Internodes L. 0.5-4.8 0.5-12 1.5-7.2 0.9-7.3 0.3-9.3 0.5-7.5 0.5-8 | 0.9-54 | 0.9-84
2.5+ 5.1+ 4+ 4.1+ 4.9+ 4.1+ 2.8+ 3t 4.2+
S.D. 151 3.30 1.87 2.30 2.71 2.25 247 1.55 2.41
No. of leaves 3-4 4-5 4-5 4 4-5 4-5 3 2-3 3-5
3.5 45 4.5 45 4.5 2.5 4
Leaf colors D.G. L.G. L.G. L.G. L.G. L.G. L.G. L.G. L.G.
Leaflet area 6.02 6.77 4.30 4.22 5.68 4.88 2.05 4.86 4.68

(cm?)
Ptyxis of leaves No No Pr Pr Pr No Pr. No Pr.
Shoot L. 12.5- 23.5- 20.5- 22-24.8 32-42.1 21.5-31 12.2- 14.5- 11.5-
17.3 31.2 25.2 23.4+ 37x 26.2+ 18.5 20.8 34.6
14.9+ 27.4+ 22.8+ 15.3+ 17.6% 23+
S.D. 3.39 5.44 3.32 1.98 7.14 6.72 4.45 4.45 16.33
Root L. 5.5-9.8 4-55 2.3-6.1 2-6.9 6.3-7 8.5 2-3.3 | 15-10.1 2-10.4
7.6x 4.8+ 4.2+ 4.4+ 6.6x 2.6t 5.8+ 6.4+
S.D. 3.04 1.06 2.69 3.46 0.49 0] 0.92 6.08 5.94

21

Shoot/Root | JulY 1.9 5.7 5.4 5.3 5.6 3.1 5.9 3 36
1ry root status ShS Shs ShS ShS Shs LS LS ShS LU
2ry roots LD LD ShSp LD ShSp ShSp ShSp LD LSp
No. of nodes 5-7 6-8 6-7 5-7 6-7 5-7 5-6 5-7 5-8
6+ 7+ 6.5+ 6+ 6.5+ 6+ 5.5+ 6+ 6.5+
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S.D. 141 141 0.71 141 0.71 141 0.71 141 2.12
Internodes L. 0.5-3.7 0.6-7 0.4-7.4 0.5-7 3-10 0.6-9.5 0.5-6 0.6-6.2 0.5-6.5
2.5+ 4+ 3.7+ 4+ 6+ 4.6+ 3+ 2.9+ 3.8+
S.D. 1.40 3.15 2.35 1.78 2.74 2.16 2.38 1.59 197
No. of leaves 3-5 3-4 4-5 3-5 4-5 3-5 3-4 3-5 3-6
4+ 3.5 4.5+ 4+ 4.5% 4 3.5¢ 4+ 4.5%
Leaf colors LG LG LG LG LG LG LG LG LG
Leaflet area 7.43 8.16 4.66 3.45 5.31 5.28 2.73 4.27 7.29
(cm?)
Ptyxis of leaves No No Pr Pr Pr Pr Pr Pr Pr
In the second week (14/7) the shoot length increased ' Sﬂ
considerably in all the treatments and regime than the control
while the root system decreased in all the treatments in both ] 6
regimes, except in Al & A4 they elongated than the control B IntL1l
(Fig. 4 and Plate 2). The ratio between shoot and root lengths ] | -4
increased in all the treatments and both regimes than the control B IntL2 i -2
(Table 2). The 1Y root was short and straight in the control and
A4, B2 and B3 and short and straight in the rest of the IntL3 - 0
treatments (Plate 2). SO NAd TN
0O Mmoo
The numbers of nodes and length of internodes increased in the 1494 8
treated seedlings, both regimes than the control. The number of ., o

leaves was mostly alike or inconsiderably varied between the
control and treated seedlings (Table 2 and Fig. 5). The leaves
were dark green in the control and light green in all the
treatments and ptyxis i.e. rolling of the small leaves, recognized
within A2,A3,A4, B2 and B4. The leaf area decreased in all the

treatment than the control, except in Al it slightly
increased(Table 2).
7/ "
——ShL1 60
- - 40
—=-5hL2 \J
K 20
ShL3 N M
|
=—=RL1 " b
Y oo
——p2 T Y V¥ V¥V )

Figure 4. Differentiation in shoot and root lengths in the two
regimes (A & B) within the different forces and through the
three weeks. ShL1&RL1=shoot length & root lengths in the
18week, ShL2&RL2=shoot &root lengths in the 2"week,
ShL3&RL3=shoot&root lengths in the 3"week.

Figure 5. Differentiation in Internode lengths in the two
regimes (A & B) within the different forces and through the
three weeks. Intl=Internode lengths in the 1%tweek,
Int2=Internode lengths in the 2"%week, Int3=Internode lengths
in the 3"week

In the third week (21/7) the shoot length increased considerably
in all the treatments and regime than the control while the root
system decreased in all the treatments in both regimes (Plate 2).
The ratio between shoot and root lengths increased in all the
treatments and both regimes than the control (Table 2). The 1%
root was short and straight in the control and all the treatments
of the first regime. The second regime (B) 1" root was long and
straight or undulate, except in B3 it was short and straight (Plate
2). Worth noticing that the 1% root in A2 and B2 becomes dark
in color, while in B4 it was very thin. The 2" roots varied
between the control and the treatments within both regimes
(Table2).

The number of nodes and leaves did not vary greatly between
the control and the treated seedling, while the length of
internode increased in all the treatments than the control (Fig.3).
All the treated leaves were light green and ptyxis appeared in all
the emergent ones, while in the control, no ptyxis noticed.

4.3 Anatomical structure of the seedling stem

Representatives of the seedling at the end of the third week have
been subjected to internal examinations. Hand Transverse
sections done in the stem of the seedlings. The results
summarized in table 3 and photographed in Plate 3.
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Outline of the T.S., cortex width, number of chlorenchyma
layers, number and type of vascular bundles, and relation
between xylem and phloem have been noticed. Photographs and
examinations of the sections by OPTICA (B-150D) light
microscope fitted with USB digital-Video Camera and
Computer Software. The seedlings stem outlines are rectangular
in all the treatments and control, but in the treated ones the
outline becomes undulated or wavy. The chlorenchyma layers
are either one or two layers and reach three layers with
condensed chloroplasts in A3 only. The width of the cortex
varied from 6 layers in A3 to 10 layers in B4 with the widest

cortex in the control 11 layers (Fig. 6). The number and relation
between the xylem and phloem are from the important
characters in the plant. Variations in the number of vascular
bundles shown in Figure 7, where they are increased than the
control in all the treatments, with the maximum increase in A4,
B3 & B4. Bicolateral vascular bundles noticed in Al and A2
while in the rest of the treated stems it is collateral VV.B. Root
nodules noticed in B1, B2 & B3 seedlings by the second and
third weeks (Table 3).

Table 3. Anatomical characters of the seedlings stem under the different treatments
Abbreviations used: Ab=Abscent, Bicol=Bicollateral, Col=Collateral, F=Few, M=moderate, P=Present, SR=Straight rectangular,
UR=Undulate rectangular,VS=Very small, VW=Very wide, W=Wide, WR=Wavy rectangular

Char.— Stem No. of Cortex No. of V.B. Type | Xy/Ph Central C.C. Root
Treat.| | Outline Chlor. layers V.B. Cavity H.D. nodules
Control SR 1 11 14- 17 Col 4 VS Ab Ab

(15)
Al WR 1 8 18- 19 Bicol 2 VW F Ab
(18)
A2 UR 1 7 17 Bicol 3 W M Ab
A3 UR 3 6 16- 18 Col 3 M F Ab
(A7)
A4 UR 2 7 18-20 Col 2 w F Ab
(19)
Bl UR 2 8 16-17 Col 1 W F P
(16)
B2 UR 1 8 16- 18 Col 15 W M P
A7)
B3 UR 2 7 20 Col 1 VW Ab P
B4 UR 2 10 19 Col 1.5 W F Ab
4 n r N
NOICILl NOIVIBI
15 30
10 20
> 10
0 0
g MM N = MmN e 2 .
) c g M N A o M N
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Figure 6. Differentiation in cortex layers in the two regimes
(A & B) within the different forces.

Figure 7. Differentiation in vascular bundles numbers in the
two regimes (A & B) within the different forces.
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5. DISCUSSION

There are three theories for how living creatures receipt
magnetic waves, the first is generating magnetic minerals that
allow them to sense

Earth’s magnetic field. The second is electromagnetic induction,
while the third is biochemical reaction that generates radical
pairs-quantum molecules with unpaired electron. These theories
are postulated to explain the effect of MF on living creatures.
Magnetic fields became from the most effective forces to all
living creatures. These fields, with different forces created by
either magnetic materials (SMF) or by the movement of charged
particles (EMF). Simply the existence of life on Earth ultimately
owes to the sun, which has a very large magnetic field that
affects all the living organisms in many unseen ways. These
forces and their effects investigated mainly on their effect on
human physiology, animal migrations and behavior beside plant
growth and agriculture [19:20:21,22.23 and 24]

Studies on the effect of SMF on seed germination have been
done by many authors and all of them found that exposure of
seeds to MFs promote seed germination. From these studies are
those done by I who found that, even 4 and 7 mT promoted
seeds germination and seedling growth of Wheat. Liu et al.,[28
found that soaked seeds of Wheat in water overnight and treated
with 30 mT SMF promotes seed germination. Bukhari et al.,[?"]
examined the effect of static magnetic field on sunflower seeds
at varying intensity (millitesla) for different exposure times and
found that magnetic treatment at 50 mT/45 min greatly promote
seed germination. All the studies on the effect of magnetic force
on plants were concerning their physiological effects. Few
observations concerning the external features of the plants have
been done.

The presoaked regime (B) retarded the germination in the
bigger SMFs (B1, B2,B3) and in B4 it became as the control.

The second regime (A) promotes seed germination after three
days in A3 and A4 (23.9 and 23.7G). While Al and A2 it was
as the control. (Table 1 and Fig.1). These founding support the
previous works of [14 26 27.28]  Seedling morphology in the two
regimes with the different forces has affected by the STM as
shown in the results. The most affected portions are those
related to the root system, leaf color, ptyxis and size. These
foundations mentioned before by [% on Ocimumbasilicum
seedlings. Ptyxis is from the important taxonomic feature which
is neglected by most of the researches. This character indicates
that the plant grow under heat stress. This character shown by
the rolling of the young leaves near the buds. The first noticed
the effect of the leaves to the SMF mentioned by ?'who noticed
that the electromagnetic Radio-Frequency caused perturbations
of plant leaflet rhythms. Thus they concluded that the
electromagnetic fields affect plant leaf characters. Taia et
al.,;®% found that SMF has great effect on both seed germination
and seedling morphology of Ocimumbasilicum. Meanwhile Taia
et al.,[31 found that SMF altered the leaf characters of
Ocimumbasilicum and its shoot and root morphological
characters. While Shine et al.l'l found that treatment with MF
improved germination-related parameters like water uptake,
speed of germination, seedling length, fresh weight, dry weight,
and vigor indices of soybean seeds under laboratory conditions.

The study of the effect of STM on the internal structure of the
plants is undiscovered till now. The previous notification was
on shoot meristem done by (26). Thus this investigation
considered from the first observations on that issue. The SMF
has affected both the cortical layers and chloroplast intensity
beside the type and number of vascular bundles and

changes and we cannot consider them as constant taxonomic
characters and relay on them in constructing identification keys.

xylem/phloem. This can be explained through the effect of this
force on the water uptake as mentioned by4,
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Plate 2: Morphology of Seedlings. 1-3 at 14 July: 4-12 at 21 July.

Plate 2: Morphology of Seedlings. 1-3 at 14 July; 4-12 at 21 July.
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Plate 1: Morphology of Seedlings. 1-9 at 7 July: 10-15 at 14 July.
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Plate 3. T.S. in Vicia Stem (Scale bar = 0.2 mm): 1, 2. Control; 3,4. A1; 5, 6. A2; 7,
8.A3:9,10. A4:11,12. B1: 13, 14. B2: 15, 16. B3: 17, 18. B4.
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6.

CONCLUSIONS

This study concluded that SMF with different forces affects
plant germination, growth, external morphology and anatomy of
Viciafaba. The great effect was that of the post soaked seeds,
after exposing to MF before soaking, then start germination
under the different forces. The presoaked seeds; affected as
well; by the SMFs but at lesser extent. These mean that both
external and internal characters are subjected to environmental

7.
L

10.

11.

12.
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