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OF JACARANDA ACUTIFOLIA HUMB. & BONPL. SEEDLINGS

Gehan H. Abdel-Fattah

Botanical Gardens Res. Dept., Hort. Res. Inst., ARC, Giza, Egypt.

\OWEers p
B e

(4
AN

ﬁc S(,(, 5
e
%

%
2
19
=

&

S

é‘e‘\ﬁ

<

)
.@\

ABSTRACT: The purpose of this study is exploring the role of some
chemicals, namely magnetic iron (Fe;O4) and sodium selenate (Na,SeOy4) on
avoiding or minimizing soil salt hazards on growth and quality of Jacaranda
acutifolia Humb. & Bonpl. seedlings. Thus, a pot experiment was conducted
under the full sun at the nursery of Hort. Res. Inst., ARC, Giza, Egypt during
2011 and 2012 seasons, where one-year-old seedlings of Jacaranda were
planted in 30 cm diameter plastic pots filled with about 7 kg of sand and clay
mixture (1:1, v:v) salinized with an equal mixture of NaCl and CaCl, pure
salts (1:1, w:w) at the concentrations of 0, 1000, 2000 and 4000 ppm.
Magnetic iron was applied three times as soil drench at the rate of 4 g/pot,
while sodium selenate was added 3 times as foliar spray at 2 ppm. The effect
of a combination between Fe;O, at 4 g/pot and Na,SeO, at 2 ppm was also
studied.

The obtained results revealed that means of vegetative and root growth
characters were progressively decreased with increasing soil salinity level
with significant differences relative to control means in the two seasons, but
they were significantly increased as a result of applying magnetic iron,
selenate or both in the combined treatment. The best vegetative and root
growth, however was attained by planting in unsalinized soil mixture with the
addition of both Fe;0,4 (4 g/pot) and Na,SeO, (2 ppm), as this interaction
treatment gave the tallest plants, the longest root, the highest number of
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compared to all other interactions in both seasons. It was also noticed that
leaf content of chlorophyll a and b and percentage of nitrogen, phosphorus
and potassium were gradually decreased as the soil salinity level was
increased, while they were significantly increased by drenching the soil with
magnetic iron or spraying the foliage with the sodium selenate solution, or by
adding these two chemicals in together. The opposite was the right regarding
leaf content of carotenoids, sodium %, chloride % and free proline, as these
constituents were progressively increased with rising salinity level, but were
decreased by the two used chemicals when applied either individually or in
combination. In general, applying magnetic iron alone or combining with Na-
selenate gave better results than the sole application of Na-selenate,
whereas the mastery in all previous measurements was for the interaction of
planting in unsalinized soil plus application of Fe;O4 (4 g/pot) + Na,SeO, (2
ppm) that recorded the utmost high means in both seasons.

From these results, it is recommended to drench the soil mixture with 4
g/pot of magnetic iron, alone or plus spraying of Na-selenate 2 ppm on the
foliage to get the best growth and quality of Jacaranda acutifolia seedlings
planted in either salinized or unsalinized soil.

Key words: Jacaranda acutifolia, soil salinity, magnetic iron, sodium
selenate, vegetative and root growth, chemical composition and
active constituents.
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INTRODUCTION

Jacaranda acutifolia Humb. & Bonpl.
(Fam. Bignoniaceae) is a delicate deciduous,
medium-sized tree up to 15 m height or more
with its bipinnate, fern-like leaves giving it a
feathery appearance. Flowers are blue, in
large, loose, pyramidal clusters appearing in
March when the tree is leafless and lasting
till after the development of new leaves, at
this time, the bell-shaped, 2-lipped flowers
amongst the feathery crown gives the tree a
very attractive appearance. It is widely used
in tropics and subtropics as flowering and
shading tree. Propagated by seeds and
cuttings (El-Hadidi and Boulos, 1979).

Soil salinity is still a major abiotic stress
factor reducing growth, flowering and yield
of many varieties of plants all over the world
(Tester and Davenport, 2003). Overcoming
the negative effects of salinity using
magnetite (magnetic iron) becomes one of
the most important ways applied recently. In
this concern, El-Hifny et al. (2008) indicated
that increasing magnetite level up to 200
kg/fed led to an increase in all vegetative
growth characters, curd weight, yield and
content of N, P, K and Fe in leaves and curds
of cauliflower, but decreased Na and Cl
content in the leaves and curds. Similary,
were those results pointed out by Ali et al
(2011) on pepper, Ahmed et al. (2011) on
Hibiscus sabdariffa, Shehata et al. (2012) on
cucumber, Ali ef al. (2013) on grapevines,
Abdel-All and Mohammed (2014) on
broccoli and cauliflower and El-Sayed
(2014) who found that magnetic water
enhanced growth, yield and water content of
broad bean plants, as well as chlorophyll a
and b, carotenoids, total carbohydrates,
protein, total amino acids, proline, total
indoles, total phenols, GA3;, RNA, DNA, P,
K, Na and Ca in all parts of the plant under
greenhouse conditions.

In addition, selenium can regulate the
water status of plants under salinity or
drought conditions. It can also increase the
tolerance of plants to UV-induced oxidative
stress, delay senescence and promote the

growth of ageing seedlings (Germ and
Stibilj, 2007). On maize, Hawrylak-Nowak
(2008) reported that P and Ca content
increased, while K content decreased with
increasing Se treatments. At low level,
selenium tended to stimulate the plant
growth and root elongation, but at higher
one, the dry mass accumulation and root
tolerance index were severly decreased.
Similar observations were also obtained by
Euliss and Carmichael (2004) on canola,
Kaklewski et al. (2008) on wheat and rape,
Lyons et al. (2009) on Brassica rapa,
Lehotai et al. (2011) on Arabidopsis
thaliana, Hajiboland and Keivanfar (2012)
on canola and Saffaryazdi et al. (2012) who
noticed that shoot and root length, shoot and
root fresh and dry weights and total dry
weight of spinach plants were increased in
response to the lowest concentration of Se (1
ppm), while higher concentrations (6 and 10
ppm) reduced these parameters. The low
concentration enhanced also contents of
chlorophylls a and b, while higher levels
exert toxic effects. Total phenols in leaves
were linearly increased with increasing Se
level to reach the maximum by 10 ppm Se,
Na and Ca contents were increased, while K
content was decreased by increasing Se
level.

The aim of this work was to detect the
suitable treatments for alleviating the
deleterious effects of soil salinity on growth
and quality of the salt-sensitive Jacaranda
seedlings of one year old.

MATERIALS AND METHODS

In order to raise tolerance of Jacaranda
seedlings to salinity stress, the current study
was performed under the open field at the
nursery of Hort. Res. Inst., ARC, Giza,
Egypt during the two successive seasons of
2011 and 2012, where one-year-old uniform
seedlings of Jacaranda acutifolia Humb. &
Bonpl. at a height of about 30 cm, 4.7 mm
stem diameter and 4-5 leaves were planted
on mid of February for each season in 30
cm-diameter plastic pots (one seedling/pot)
filled with about 7 kg/pot of an equal
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mixture of sand and clay by volume. Some
physical and chemical properties of the sand
and clay used in the two seasons were
determined and illustrated in Table (1).

The experimental treatments were:
1- Salinization treatments:

Immediately before planting, the soil
mixture was salinized with a salt mixture of
pure NaCl and pure CaCl, (1:1, by weight) at
the concentrations of 0, 1000, 2000 and 4000

ppm.
2- Chemical substances:

Magnetite (magnetic iron, Fe;Os) was
applied as soil drench at the rate of 4 g/pot, 3
times; the first batch was added immediately
before planting and the other two after 45
days later from the batch previous it.

Sodium selenate (Na,SeOs) was added
as a thorough foliar spray at the rate of 2
ppm, 3 times. The 1% spray was done 45
days after planting (on April, 1¥) and the
other two at one month interval (on first of
May and first of June, respectively).

A combination of magnetite (4 g/pot)
and sodium selenate (2 ppm) was employed
at the same times of application mentioned
above for each chemical substance.

3- Interaction treatments:

The treatments of both salinization and
chemicals were combined factorially to form
sixteen interactions.

The seedlings of all treatments were
fertilized 3 times throughout the course of
this study with 5 g/pot of NPK chemical
fertilizer (1:1:1) starting from mid March at
one month interval and watered every other
day. The other agricultural practices were
carried out whenever needed.

A randomized block design with
factorial concept, replicated thrice with 5
seedlings per replicate (Das and Giri, 1986)
was used in the two seasons. At the end of
each season (on September, 30" ), data were
recorded as follows: plant height (cm), stem
diameter at the base (cm), number of
leaves/plant, leaf length and width (cm), root
length (cm) and aerial parts and roots fresh
and dry weights (g). In fresh leaf samples,
the photosynthetic pigments (chlorophyll a, b
and carotenoids, mg/g f.w.) and free proline
(mg/g fw.) were determined using the
methods of Saric ef al. (1976) and Bates et
al. (1973), respectively, while in dry leaf
ones, the percentages of nitrogen (using
micro-Kjeldahle method described by Pregl,
1945), phosphorus (Luatanab and Olsen,
1965), sodium (using Flame-photometer set)
and chloride (Jackson, 1973) were measured.

Data were then tabulated and subjected
to analysis of variance following SAS
Institute Program (1994) with Duncan's
Multiple Range Test (Duncan, 1955) for
means comparison.

RESULTS AND DISCUSSION

Effect of soil salinity, magnetic iron,
sodium selenate and their interactions on:

1- Vegetative and root growth parameters:

It is evident from data shown in Tables
(2, 3, 4 and 5) that means of all vegetative
and root growth traits were progressively
decreased with increasing salinity level
compared to those of control treatment in the
two seasons. Hence, the least averages were
recorded by the highest salinity rate (4000
ppm). The opposite was the right regarding
the effect of magnetic iron, Na-selenate or
both in combination, as these chemicals

Table 1. Physical and chemical properties of the used sand and clay during 2011 and

2012 seasons.

Particle size

Soil distribution(%) E.C Cations (meq/1) Anions (meq/l)
texture Season C Fi S-P. (ds/m) pH
oarse XIne giit  Clay Ca™* Mg™ Na* K' HCO; CI SO,
sand sand
Sand 2011 81.53 9.55 042 8.50 22.88 3.50 7.67 10.50 1.56 30.60 0.57 4.50 23.10 15.63
2012 80.75 10.30 126 7.69 23.10 3.82 7.83 896 8.33 17.66 0.75 3.48 18.67 13.55
a 2011 7.54 22.28 30.55 39.63 55.00 2.33 8.30 7.82 2.12 15.40 0.75 6.60 8.20 11.29
a
y 2012 7.64 22.50 30.15 39.71 50.00 2.26 8.12 8.12 220 15.50 0.75 6.78 8.02 11.15

189



Gehan H. Abdel-Fattah

TPAJ 24 S 1% (LAIAQ) 1521 dduey opdnnjA s,uedue(q 03 SUIPI0IIE JUIIIJJIP APJUBIYIUSIS J0OU dIe $.19))9] dWeS Y} SUIABY AO.1 10 UWN[0I ¥ UIYIIM SUBIJA]

BEOVE  9€6'8C ALYCE  PERIC B06'1 2161 qIL1 P6C'1 B8Y'98  9CC69  A8L9L  P6LTY UBdAl
88°0C  legvyT  AT9el f16'1¢C IPyL1 peIl JoC'l 4oo'l 3Tl U160 PEY' IS 19079 A8ELy  lev'Is I8L VY 000¥
QzS'0€  PLI'PE  SLL'ST  ISIE  UESOT 961 2906°1 JEV'1 SPILT 361°1 269°€L 9668  ULY'S9  S60°LL  1L9T9 0007
B90'9€  qEL'6E  PT8YE  dEP8E  JOTIE qee’l Bp1C PLL'1 161 Rigd! Q9S'18  QITE6  98S'8L  PEL'SS 56889 0001
B6'CE  BOC Iy  9TCTCE Q108 JPLOCE Bl BICC PIEY’] q966°1 209°1 BOG'88  EBII'IOI  PSY'S8  qI8T6  JS8PL Juo)

uoseds .7

BO6'IE  9CE9CT  ALE6T  P8TTC B9l a8I'1 08yl POT'T B6E'8L  98CE9  qTSCL  PIT8S UBIJAl
PBI'LT  M69°61 WL691  IS8LI  UICTYI P66'0  JOLTI 4180 360°1 P6L°0 PSI'9F  W99'IS  0S0py  ugL'6r  dIT6€ 000%
9L6'9CT  96€1E  196'ST  F¢68T  [86'IT el 091 SIL1T Pevl 3L0°1 968'89  99¢'6L  9S'TY  FHYEL  1€9°6S 0007
a8Cce  q108¢  JBE0OE  260°SE  1S9°GT asy’1 qecL'l  JSTI 9Q0L'T  JPETT  QIE€SL  986'F8  ULOOL  POP08  [LL'S9 0001
Bob'cE  BPL'BE  POECE  265°SE U6TLT BLSTT BI8'] PLY'1 BIL'I 98Tl B60'C8  BYSL6 JTPI9L  qL098  TIER9 Juo)

uoseds |
e T e B AT e AT )
jue[d/saAed] Jo "ON (wd) JPWeRIp WIS (u) Y3y juelg 1o

*SUOS®IS 7L(Z PUt [1(Z surinp ssuippdds ‘[duog 2 ‘quny »10fipnon
ppuppIpL Jo sidpoueded YIMoa3 IANELIIGIA JWIOS UO SUONIBINUI JY) PUE WNIUIIS ‘U0l dPPuFew ‘AJuifes [10S Jo 3N T dqeL

190



187-198 (2014)

Scientific J. Flowers & Ornamental Plants, 1(3)

"[PAJ] %S 18 (LAINQ)
1S9, dduey IdynA s, uBdugq 0) SUIPJIOIIB JUIIIJIP APPUBIYIUSIS JOU e $J19))9] dWieS YY) SUIABY AMOJ .0 UWN[0I B UIYIIM SUBIIA

BSL L1 920°S1 Q0191 PLLET ©8]°CE 9¢8'8C qI8°0¢ P6E’LT uBdIN

peetl 3L1°61 LTI el 125°6 pSI°€T Usy'se fzeee 196°4¢C JLE0T 000¥

%6771 PSO°LT LAGRAl ULE YT fesTt 9108 LTI 41092 3676 Uss st 0002

ISWA 9981 96591 PST'LI J€091 qesee 995°9¢ 986'1¢€ pL8EE  JOILIE 0001

©89°8[ ©10°0C o6¢81 Q561 PI0LI e7TSE BGE '€ o11°S¢E OTS°SE 9T6'1€ o)
uoseas .z

ey Sl o6eTl Q08°¢l P6S'T1 ©LT'8T 26$T QEL’ST PLEET UBIN

A 9L8°TI 4956 31801 1168 POY 61 locce [16°L1 32661 19¢°L1 000¥

98L°C1 Qe ¥1 Jo8'I1 PILOET  SJOCII 96L'¥T 9¢8'LT €T qr1-se (8222 0002

Radl €99'91 999°¢1 Q081 op6L'TI qzs'8T q00°1€ 9POE'8T  P6S'ST 3619 0001

BSTCI eZ6'91 QeI B[G9] P20€El ©ST'6C €98 € PITL'8T 96T°6C WILT o)
uoseds amﬁ

(o) Ypim Jeay (wd) y3ud jeary f10g

*SUOSBIS 7107 PUk 107 Surinp s3ur[pads ‘[duog 2 ‘quny v1yjofynon vpuvinovy

JO YIPIM put Y)3UJ[ JeI| U0 SUONIRINUI DY) PUB WNIUIIS ‘UOII ddUewW ‘AJIUIes [10S JO JNRPH € dqeL

191



Gehan H. Abdel-Fattah

"PAJ] %S 1¢ (LIINQ)
1S9, d8uey JrdpnyA S,urdueq 0} SUIPI0IIB JUIIIJJIP APUBIYIUSIS JOU dIe SI3))I] JWES dY) SUIABY MOJ .10 UWN[0D B UIYIM SUBIJA

BOY'CS 260°¢E ar0°0¥ P889C B8L0CI 20818 q6L’S6 POEIL UBdA

P6EET (60 1€ 065°1¢C uL9ce de1°81 P1S°6S IPS €L UuLc9s U6y 9s oTL'1S 000¥

219°¢¢ PYC0S 166'8¢ 36.°8¢ w9y 'y IGS°¢6 PY0'1CI (Ly18 38L16 we6'89 0007

90t ¢y qee’Ls Yev'LE 910°SY A9L°6C qeT101 q06°1€1 Ueseo 396201 AI89L 0001

BII'IS BO6CIL JOE vy dTL'ES Ieree BOY'0C1 By9°9G1 9T6°L01 M0°6C1 110°88 Juo)
uosedss .

BTy Ty IGE6C qceLe PSEET BCO'L6 GEEL q961°98 PSS8S L A

P60°61 ASTHT ugL8l wWyg'61 069°¢l P61'8Y 36698 wieLy 186°61 U8y'8¢ 000%

r6°8C 9C8’LE Wy oC 3z6°0¢ 186°0C MBLIL JSSP8 19%°89 YI8'9L ATELS 0007

ar8ve 9BETY U9'6C PSO'T¥ (L9°sT q90C°€8 10 ¥01 367°8L 90L'88 (0819 0001

BLY 6V BTES9 dLSTY 9y 9¢ JIS€e BEOTTI BICTYI PEL 66 qLT 6Tl Yy19'9L Juo)
uoseds |

T S T S 6 B A

(3) *m°p syaed BLIOY (8) "m°y syaed eLIdY 1o

*SUOSBIS Z[(Z PUB [[(Z surinp s3ui[pads ‘[duog 2 ‘quny vyofynon vpuv.nony yo syaed

[BLISR JO S)YSIOM AIp pue ysd.aj uo suonderdjul J19Y) pue WNIUIIS ‘U0l dndugewl ‘AJrurfes [10s jo 399594 b dIqel

192



187-198 (2014)

Scientific J. Flowers & Ornamental Plants, 1(3)

*TOAJN %S 18 (LUTAQ) 1S9 d5uey] d[dpynyA S,uedue( 0) SUIPIOIIE JUIIJIP APUELIIUSIS J0U I $J13))9] dUIES IY) SUIABY MOI J10 UWIN[OD B UIYIIM SUBIJA]

B06'0C  OLE'ST  Q0E8T  PIETI BOTPY  9S6FE 960°0F  P8F 0 BOG'Ey  OI¥'PE  9E6’0F  PTETE UBIA[

PIOcl  8L691 wigll  [G0ST  ugg's  POS8T  USOVE  MPEST  180°CE  I€6'IT  P6SIE B$89¢ 116 ILTSE  WII'ST 000¥

o6L'FT  J9U'ST  qPTHI  WTE'ST  WEROl  d6I'€e  JI¥LE  I6TTE  SpLse  fgeLr veese  pLEOY  bTTE J90'8E 9T96€ 0002

Q0T8T 989°cc  figg'sT  aLg'61  1€9°€l  qTO'I¥y  A9F'IS  SIL'SE  20€TH  UI9OPE Q060 Q9T'Ly  M680€  d€L'€r  UI09€ 0001

BL6'0C  BSLHPT  PEEOT  99°TCT  USI9L  BIOLY  BLTES  PIS9F  9€T0S  JIO'SE  BOC'Ey  BS®6F  USRY9E  qL99y  TYTLE gl e}
uoseas .7

BY6'0C  OvSHT A€8'LT  PTITI e6I'Ey  996°CE qS8'LE  PYL'ST e0'0F  995'C€  9I69€  P9¥'8T U\

P8S'ET 21681 US6'Ol  I9TI 1086  Pr6LT  JS0LE  M6EPT  ILS6T  10L°0T  PT98T  Q266°€E  ULS9T  JOTIE  1TL'TT 000¥

O10°6T  9ST61  SI9°€l  9TE€9l  YITIL 980T  3SH'6c  1288C  359ve  [Iy'ST  99¥'7¢  PrP'8E  SH90E€  26THeE  USY9T 0002

Q8S°LT  9SL'IT  9€0'9T 98881  SH9'€l  QTS8E  96E€'SH  JTS9E  OPIL'6E  ULKY'TE  QIL9E  98L'THF  Q6EHE  9F6E  F61°0€ 0001

©R9'61  BSR'ET  PYSLI  A6¥'IT  9€8'Gl  BOS'EF  BIROS  PISOY  A8FL¥  JLE9E  BETOF  BII'SY  POS9'SE  QOL'TH  OSHHE Juo0)
uoseas |

Do o ey T W Tty e o o ww oo D Uy o w0

(3) "m'p spooy (3) "My syoo0y (uxd) yy3uay yooy H_._...W

*SUOS®IS 7107 PuU® (7 Surinp s3ur[pads

‘[duog 2 ‘quiny pyofyynon ppuppov Jo sidjouwered }001 U0 SUONIBINUI II9Y) PUE WINIUI[IS ‘U0 IJdUFeW ‘A)UI[es [10S JO 3T °S d[qeL

193



Gehan H. Abdel-Fattah

significantly improved vegetative and root
growth of treated plants over untreated ones,
with the superiority of the combined
treatment between magnetic iron at 4 g/pot
and Na-selenate at 2 ppm which gave the
highest values in both seasons, this was
followed by the sole application of Fes;O4
that gave means occupied the second rank in
most cases of the two seasons. Generally, the
best vegetative and root growth in both
seasons were found due to planting in
unsalinized soil mixture plus drenching with
Fe;O4 at 4 g/pot and foliar spraying with
NaySeO4 at 2 ppm, as this interaction gave
the utmost high averages over all other
interactions in the two seasons. The
combining between planting in the soil free
from salination and drenching with
magnetite alone at 4 g/pot came in the
second position after the above mentioned
super interaction.

Salinity depresses the growth of plants
by affecting water absorption and
biochemical processes, such as N, CO,
assimilation and protein biosynthesis or
accumulating high concentration of
potentially toxic ions such as Na and Cl
(Gunes et al., 1999). Chartzoulakis and
Klapaki (2000) attributed the reduction in
growth by salinity to the effect of osmotic
stress and the inhibition of cell division
rather than cell expansion plus the marked
inhibition in photosynthesis. They added
also that high salinity levels led to decrease
in leaf number due to leaf abscission as a
result of ion accumulation in the leaves,
particularly old ones. Moreover, Jou et al.
(2006) suggested that ATPase participates in
endoplasmic  reticulum-Golgi  mediated
protein sorting machinery for both house
keeping function and compartmentalization
of excess Na'" under high salinity.

On the other side, application of either
magnetic iron or selenate markedly alleviate
the harmful effect of salinity resulting in
rising tolerance of Jacaranda seedlings to salt
stress. This may indicate the role of
magnetite in enhancing of N, P, K and Fe
uptake which stimulate plant growth against

the harmful effect of Na and CI which inhibit
plant growth. It induces cell metabolism and
mitosis of meristematic cells (Belyavskaya,
2001). It is believed that new protein bands
are formed in plants that are treated with
magnetite and these proteins are responsible
for increased growth (Hozyan and Abdul-
Qados, 2010). Besides, it decreases the
hydration of salt ions and colloids, having a
positive effect on salt solubility leading
finally to leaching of salts. So, it is
successfully used to reclaim soils with high
cations and anions content, such as Ca, Na
and HCO; (Mostafazadeh et al., 2012). As
for selenate, it can increase the tolerance of
plants to UV-induced oxidative stress, delay
senescence, promote the growth of ageing
seedlings and has the ability to regulate the
water status of plants under conditions of
salinity or drought (Germ and Stibilj, 2007).

The previous results were supported by
those of Euliss and Carmichael (2004) on
canola, El-Hifny et al. (2008) on cauliflower,
Lyons et al. (2009) on Brassica rapa,
Lehotai et al. (2011) on Arabidopsis
thaliana, Ali et al. (2013) on grapevines,
Abdel-All and Mohammed (2014) on
broccoli and cauliflower.

2- Chemical composition of the leaves:

Data presented in Table (6) exhibit that
chlorophyll a and b content (mg/g f.w.), as
well as the percentages of nitrogen,
phosphorus and potassium were gradually
decreased in the leaves with increasing
salinity level in the soil to reach the
minimum values at the highest salinity level
(4000 ppm) compared to the control means.
However they were significantly increased as
a result of drenching the soil with magnetic
iron or spraying the foliage with Na-selenate,
with the prevalence of Fe;O4 alone or
combined with Na,SeO4, as these two
treatments recorded alternately the highest
content. This may indicate the role of
magnetite and selenate in repairing the
decline in these important -constituents
caused by salinity.
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The opposite was right concerning
carotenoids and free proline content (mg/g
f.w.) and the percent of sodium and chloride
which progressively increased with elevating
salinity level, but decreased in response to
magnetic iron and selenate, applied either
individually or in combination. In general,
the maximum content of chlorophylls a and
b, as well as of N, P and K% was attained by
planting in nonsalinized soil plus addition of
Fe3;04 alone or with SeQ4. That was true for
the content of carotenoids, Na, Cl and free
proline when Jacaranda seedlings were
planted in high salinized soil (4000 ppm)
with the absence of either magnetic iron or
Na-selenate. This means that magnetic iron
and Na-selenate play a vital role in reducing
the harmful effect of salinity through
decreasing the absorption of Na and Cl from
soil solution under high salinity conditions.

In this regard, El-Hifny et al. (2008)
noted that the favourable influence of
magnetite application on increasing the
content of N, P, K and Fe with reducing that
of Na and CI may be attributed to creating a
high energy magnetic field in the root media
of the growing plants, and this in turn, may
stimulate the absorption of these elements
and decrease that of Na and CI. Furthermore,
magnetate solubolises NaCl salt and leaches
it out of the soil. Thus, the plants do not
uptake higher amounts of either Na or CL.

The aforestated gains, however are in
great parallel with those elicited by Germ
and Stibilj (2007) on maize, Kaklewski et al.
(2008) on wheat and rape, Ahmed et al.
(2011) on Hibiscus sabdariffa, Shehata et al.
(2012) on cucumber, Saffaryazdi et al.
(2012) on spinach and El-Sayed (2014) on
Vicia faba.

From the above mentioned discussion, it
is advised to drench magnetic iron at the rate
of 4 g/pot, alone or with spraying of Na-
selenate on the foliage at the rate of 2 ppm
for the best growth and quality of Jacaranda
acutifolia seedlings cultivated either in
salinized or nonsalinized soil.
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