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of pre-sowing treatment of Magnolia grandiflora seeds with GA3
ferent concentrations (1000, 1500, 2000 and 2500 ppm) was
highest germination percentage was obtained with 2500 ppm
(66.25%, 62.50%, respectively). Meanwhile, IAA with or without
best seedling growth. Using of 2500 ppm GA3+IAA s, therefore,
attain high germination percentage and vigorous seedlings.
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Magnolia grandiflora, Southern Magnolia, is an evergreen tree belonging to

family Magnolia
name southern
1994 Shietal., 2

M. grandiflor:
Its showy, large, 1
ornamental speci
to acid deposition

potential applicati
M. grandiflor
cutting, grafting
propagation (Call
occurs the first ¢
rarely germinate
(Blaisdell et al., 1
mm long and 0.4
needs to undergo
Considerable
Magnolia seeds.
stored at 5°C for

cr:‘jae and native to Southeastern the United States from which the
agnolia was derived. It was introduced to Europe in 1731 (Gary,

002).

2 is a tree of remarkable aesthetic, medicinal and timber values.
ragrant white flowers appearing in late spring make it a valuable
>s (Dirr, 2002). It is a noble urban landscape tree for it is resistant
. Besides, it provides timber and yields a variety of extracts with
ons as pharmaceuticals (Halls, 1977; Shi et al., 2002).

a is successfully propagated by several vegetative methods, i.e.
and layering, yet seeds provide the easiest method of mass
away, 1994). Germination in M. grandiflora is epigeal and usually
r second spring following seedfall. Even though viable, seeds
under the parent tree because of reported inhibitory effects
973). The underdeveloped embryo of Magnolia, which is about 1
mm in diameter and is located at the micropyle end of the seed,
a stratification treatment (Barbour, 2008 and references therein).
research has been performed on enhancing the germination of
M. grandiflora seeds germinated up to 61-63% when pre-sowing
3 months (Misiha and El-Ashry, 1991). Hanchey and Kimbrough
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(1954) have reported higher rooting percentage 88% using 2-manth stratification at
15°C Increasing the temperature (15-35°C) was reported to|get a great total
germination percentage (Evans, 1933). Naked stratification| i.e. stratification
without substrates, of M. grandiflora seeds proved not to be sujtable (Mihailo and
Dragana, 2004).

Another common pre-germination treatment is growth regulators, where both
GA3 and BA have been reported for treating seeds of M. grandiflora. Rates as high
as 1000 p.p.m. of GA3 were found to have 69-70% germination percentage (Misiha
and El-Ashry, 1991), While 50 mg/l (50 ppm) of GA3 or BA had relatively lower
percentages, 51.06% and 45.80%, respectively (Bhat et al., 1991). Not only seed
germination but also seedling growth is known to be regulated by exogenous
hormones (Kumaran ef al., 1994). Therefore, this research was linitiated right from
investigating the effect of pre-sowing treatment with GA3 and/ar IAA not only on
seed germination but also on subsequent seedling growth of M. grandiflora.

MATERIALS AND METHODS

Dispersal ripe seeds were gathered from a single Magnolia \grandifiora tree at
the City Park, Plovdiv, Bulgaria. Seeds were extracted, cleaned, air dried at room
temperature and stored at 1-5°C in paper bags until they were used. The trial was
conducted at the Stat Forestry Nursery, Plovdiv.

At the end of February/ beginning of March, seeds were treated by soaking in
1000, 1500, 2000 and 2500 ppm solutions of gibberellic acid (GA3), indole-3-acetic
acid (IAA) and their combination IAA+GA3 for 24 h at room temperature. Seeds
soaked in water served as a control. Treated seeds were sown immediately in a
1:1 peat-perlite mixture on raised nursery beds in a randomized complete block
design with four replications of 25 seeds per experimental unit. Qbservations were
taken on germination percentage 45 days after sowing and stem height (cm),
number of leaves, mean leaf area (cmz) and volume of root system (cms) were
recorded on seven-month-old seedlings. The same procedures were repeated
under the same aforementioned conditions for three successive seasons of 2008,
2009 and 2010. The results were subjected to analysis of variance (ANOVA) and
differences among means were tested by Duncan's Multiple Range Test (DMRT).

RESULTS AND DISCUSSION

Significant differences were found among pre-sowing treatments of M.
grandiflora seeds with |AA and/or GA3 at 1000, 1500, 2000 and 2500 ppm
regarding all recorded parameters except mean leaf area (Fig 1, Table 1). Using of
any of the growth regulators at any level induced higher germination percentage
(G%) and better seedling growth comparing to the control (untreated seeds).

With respect to G%, it could be deduced form data illustrated in Fig 1 that G%
increased as the concentration of either growth regulators was increased. GA3
alone or in combination with 1AA was superior to the sole application of IAA. The
highest values of G% was induced by the highest level of either GA3 (66.25%) or
IAA+GA3 (62.50%) with no significant difference in between. This percentage is
more than twice as much as the control. Although applying IAA alone was inferior
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to the former treatments, its highest concentration—2500 ppm improved seed
germination up to 50% over the control.
I The preferable effect of

= GA3 on seeds of M. grandiflora

60 was previously reported by
B s i several investigators. Bhat et al.
% i : (1991) found that 50 ppm GA3
- had G% of 51.06%. Misiha and
‘g 20“5‘5 El-Ashry (1991) who obtained
g i G% of 69-70% using 1000 ppm
=3 -

GA3 whilst lower concentration

2 § 3988 (250 or 500 ppm) resulted in 46-

E S2RK 56%. It is worth to mention that

] they used seeds with their testae
AA

removed before soaking in GA3.
rowth reulators (ppm) In our study, however, intact

- T _ : seeds were used. This s,
Fig 1. Effect of pnle—sowmg treatment with IAA - probably, the reason of the

and/or GA3 at 10q'0, 1500, 2000 and 2500 ppm  enhancement effect of GA3 at
on germination percentage (G%) 1000 ppm in Misiha and El-Ashry
of M. grandifiora seeds. (1991) comparing to the same
} level in our study as the
i impermeability of the seed coat
could inhibit the promotive effect of GA3 on seed germination.

The promotive effect of growth regulators and pre-sowing chemicals on
germination may be attributed to their indirect effect through change in membrane
permeability (Shivanna et al, 2007). The positive effect of GA3 on seed
germination has been reported on many woody species; Ginkgo biloba (West et al.,
1970: Jhonson and Wickliff, 1974) Cassia obtusifolia (Singh and Murthy, 1987),
Morus nigra (Koyuncu, 2005), Abies pindrow, Cupressus torulosa and Picea
smithiana (Rawat et al., 2006), Pyracantha crenulata (Joshi et al., 2010), as has
been IAA and IBA on Picea smithiana (Singh, 1990), IBA on Azadirachta indica
(Sivgnanam, 1995).

In spite of the preferable effect of GA3 on G%, seedling growth was
significantly improved by the treatment of IAA alone or in combination with GA3
(Table 1). Increasing the growth regulator concentration caused a linear increase
in almost all seedﬁing growth characteristics. The application of 2500ppm IAA alone
or in combination with GA3 resulted in the best values of stem height (8.53 cm &
8.05 cm, respectively) as well as root volume (3.30 cm®, 3.30 cm®). Mean leaf area
insignificantly varjed among treatments, except for GA3 at 2000 ppm (18.08 sz)_
Though Total leaf area was affected by number of leaves and therefore treatments
characterized by %the highest number of leaves (2500 ppm IAA/ or IAA+GA3- 3.90/
3.75, respectively) had the highest total leaf area (68.84/ 66.75 cm?, respectively).

Our results #re consistent with Kumaran et al. (1994), where, application of
IAA was effective on seed germination of Azadirachta indica accompanied by
enhancement in '§eedling growth compared to GA3 application. Pre-treatment with
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IAA at 350 ppm concentration enhanced seed germination and vigour of the
Prosopis Cineraria seedlings (Shivanna et al., 2007). GA3 treatment was found to
increase seedling stem length and fresh weight in M. grandiflora (Misiha and El-
Ashry, 1991). Other studies showed that application of several plant growth
regulators such as auxins may increase the germination ablility of seeds and
seedling vigour in a wide range of plants (Swaminathaan and| Srinivasan, 1996;
Balestri and Bertini, 2003).

Table 1. Effect of pre-sowing treatment with IAA and/or GA3 at 1000, 1500,
2000 and 2500 ppm on seed germination % (G%) and seedling growth of M.

grandiflora
Treatment Stem No. Mean leaf Totallleaf Vol root
height leaves area area system
ppm  cm cm’ cm? cm?®
Control 4.858 1.65¢ 17,83 29.42 2.05°
IAA 1000 4,808 1.98" 17.56" 34.65 2.05'
1500 S35 255% s 45.26 v
2000 7.23° 573 17.35° 64.72 2.53¢
2500 8.53" 3.90° 17.65% 68.84 3.30°
GA3 1000 4.888 2.15 17.85% 38.33 2.08%
1500 4.85% 2.38° 17.80% 42.36 2250
2000 5.05% 298" 18.08* 53.88 2.30%
2500 5.18% 3080 iy B 56.38 2.53%
IAA+GA3 1000 4.83% 2.65¢ 17.28° 45.79 2.98%
1500 5.35° 2.98° 1733 51.64 2.15%
2000 6.70° 3.35° 17.88" 59.90 2.75°

2500 8.05" 375" 17.80% 66.75 3.30°

Values in the same column followed by the same letter are not significantly
different at 1% level by DMRT.

Information on the effects of auxins on seed germination is still limited, but
there is evidence that exposure of seedlings of different plants to auxins may
influence root development (Reed et al., 1998; Balestri and Bertini, 2003). The
effect of different auxins on seed germination process includes direct and indirect
evidences indicating the involvement of auxins in the seed germination (Chiwocha
et al., 2005).

CONCLUSIONS AND FUTURE PROSPECTIVE
It could be inferred form the above results that germination|of M. grandiflora
was enhanced by either GA3 or IAA+GA3 and seedling growth was enhanced by
either IAA or IAA+GA3 at the highest concentration. We recommend that the

100




advantage of both high germination % and vigorous seedlings could be guaranteed
using a COF’ﬂbln&tt?ﬂ of GA3 and IAA at 2500 ppm.
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