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INTROD

African mahogany species has the

Center, Giza, Egypt

ABSTRACT: An investigation was consummated under shade
condition at the nursery of Orman Botanical Garden, Giza, Egypt
during 2020 and 2021 seasons to study the effect of pre-sowing
treatments; i.e. seeds without any treatment (as control), soaking in
tap water for 24 h at ambient temperature and soaking in hot water
(70-80 °C) for 24 h, seed orientation treatments; horizontal with the
micropyle oriented Ilaterally and vertical with the micropyle
positioned either upwards or downwards and their interactions on
germination characters and seedling growth traits of African
mahogany timber tree (Khaya senegalensis (Desr.) A. Juss) seeds.
The results indicated that seeds soaked in hot water for 24 h failed to
germinate in both seasons, while those soaked in tap water at room
temperature for 24 h gave the highest percent of germination, the least
No. days to either maximum or 50% germination as well as the best
means of germination rate index, vigour index, seed viability and
plumule length compared to control in the two seasons. Horizontal
sowing method recorded the maximal germination percent, quickest
germination, strongest vigour index and seed viability as well as the
longest plumule length and followed by vertical one, in which the
micropyle oriented upwards. So, the best results at all were obtained
from combining soaking the seeds in tap water treatment and
positioned them horizontally. A similar trend to that of germination
characteristics was also occurred regarding seedling growth
parameters. Accordingly, it can be proposed to soak Khaya
senegalensis seeds in ordinary water pre-sowing for 24 h at ambient
temperature and embedding them horizontally at 2 cm depth with the
micropyle positioned laterally to obtain better germination and the
best growth traits of the seedlings.

Keywords: African mahogany, Khaya senegalensis (Desr.) A. Juss,
seed germination, pre-sowing treatments, seed orientation,
seedling growth.
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but seeds of this species have polymorphism
phenomenon and dormancy mechanism
(Mahgoub, 2002). El-Tahir (1999) reported
that mahogany seeds exist in two sizes, the
large ones non-dormant, while the small
ones are dormant. Seeds from upper and
lower position inside the locules are the best
to be wused. Seed polymorphism and
dormancy are the major obstacles to uniform
germination and seedling growth of such
timber tree. So, it is obligate to find out
feasible and practical method for dormancy
breaking (Mahgoub, 2002). In this regard,
Algunaid et al. (2013) concluded that
soaking K. senegalensis seeds in tap water
for 18 h and GA3 (0.01% conc.) for 2 h were
the best treatments for breaking dormancy
and accelerating germination. Likewise,
Egbewhole et al. (2018) revealed that seeds
of K. senegalensis from different locations
soaked in H20 for 24 h and then in GA3
solution (500 ppm) for the same time (24 h)
showed the least different performances with
the best germination percent. On Khaya
anthotheca, Shmidt (2000) mentioned that
soaking the seeds in a warm water (50-60
°C) speed up germination within 2-6 weeks.
On the contrary, Lemmens (2020) reported
that K. senegalensis can be propagated by
seeds within 18-20 days without pre-
treatment before sowing.

Effects of pre-sowing treatments on seed
germination and the initial growth of the
resulted seedlings were also discovered by
Vari et al. (2007) on Sesbania spp., Souza et
al. (2012) on Schizolobium parahyba, Pant
and Chauhan (2013) on Cassia tora, Kavita
and Kumar (2014) on Stlosanthes
guianensis, Shahin et al. (2015 a) on
Dillenia indica, Shahin et al. (2015 b) on
Calliandra haemotosephala, Shahin and El-
Tayeb (2016 a) on golden cane palm, Shahin
and El-Tayeb (2016 b) on Pygmy date palm
and Shahin ef al. (2017) on Baobab.

Moreover, seed orientation also had a
marked effect on germination characters
(Rizwan and Aftab, 2018) on Jatropha
curcas. In this regard, Kader and
Seethalakshmi (2009) declared that sowing

the seeds of Swietenia macrophylla
horizontally with the micropyle oriented
laterally scored the highest percent of
germination (92%) versus 87% by vertical
sowing method. Seeds, however, sown
inverted with the micropyle oriented
downwardly gave the least germination
percentage (11%). Further, plant survival
was higher in horizontal sowing (92%),
followed by vertical one (82%) and then
inverted sowing (11%). Germination in the
horizontal method was earlier (13 days after
sowing) than that the of the vertical one (14
days after sowing) and the inverted position
method (11 DAS). Similar observations were
also detected by Lal and Karnataka (1993)
on Quercus leucotrichophora, Swaminathan
et al. (1993) on Pongamia pinnata, Rawat
and  Nautiyal (1999) on  Quercus
leucotricophora, Rambabu et al. (2006) on
Givotia rottleriformis, Silva and Carvalho
(2007) on Citrus limonia and Poncirus
trifoliata x C. Paradisi and Ojha et al.
(2010) on Jatropha curcas.

This study aims to evaluate the role of
seed orientation, pre-sowing treatments and
their interactions in improving seed
germination and seedling growth of African
mahogany timber tree.

MATERIALS AND METHODS

This experiment was performed under
shade at the nursery of Orman Botanical
Garden, Giza, Egypt during 2020 and 2021
seasons to reveal the effect of seed position,
some pre-sowing treatments and their
combinations on germination characteristics
of Senegal mahogany forest tree and quality
of the resulted seedlings.

Thus, the globose, valved fruits of
Khaya senegalensis (Desr.) A. Juss. were
collected from an adult tree grown in Giza
Zoo on July for each season and sun dried to
release the seeds. The seed weight varied
from 0.1 to 0.26 g. Quick sterilization for the
outer surface was done by soaking the seeds
in 5% solution of Na-hypochlorite for 1
minute, followed by rinsing with sterile
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distilled water for several times, thercafter
the seeds were subjected to:

1. Pre-sowing  treatments included No
treatment (as control) and soaking in
either tap water for 24 hours at room
temperature (max. temp. 35.5-36.7 °C) or
hot water (70-80 °C) for 24 hours.

2. Seed orientation: as the seeds were sown
in 3 different orientations; horizontally by
scattering the seeds under the soil surface
at a depth of 2 cm with the micropyle
positioned laterally and wvertically by
embedding the seeds 2 cm deep in the soil
mixture with the micropyle positioned
either upwards or downwards.

3. Interaction treatments: the treatments of
both pre-sowing and orientation were
combined factorially to include 9
interaction treatments.

The treated seeds and those of control
were sown on July, 15" for every season in
16-cm-diameter plastic pots (10 seeds/ pot)
filled with about 1.7 kg of sand and clay soil
mixture at equal volumetric parts (1:1, v/v).
The physical and chemical properties of the
soil mixture used in the two seasons are
shown in Table (a).

A factorial experiment based on a
complete randomized design, replicated
thrice was accomplished in both seasons,
where each pot contained 10 seeds stands for
one replicate (Mead et al., 1993). A visible
appearance of plumule is used as a guide for
germination. After complete arrest of
germination (at the end of September),
germination data were recorded as follows
for every season:

1. Germination percentage (G. %) estimated
from the following equation:

G. % = No. germinated seeds/total No.
sown seeds x 100.

2. Germination velocity (G.V.) in days,
which equals the average number of days
from sowing till the emergence of the last
plumule.

3. Mean germination rate (MGR) in days,
which equal the mean number of days to
score 50% of total germination (Odetola,
1987).

4. Germination rate index (GRI), which was
calculated from the Bartled equation
mentioned by Hartman and Kester (1983):

GRI=A+(A+B)+(A+B+C)+.../N
(A+ B+ C..), where: A, B, C, ... No.
germinated seeds counted at different
times, and N is number of times at which
germinated seeds were counted.

5. Vigour index (VI) = G. % * mean length

of plumule (Selvaraju and Selvaraj,
1994).

6. Seed viability (SV), the No. survived
seedlings in each treatment after
excluding the deteriorated and dead ones
(Odetola, 1987).

7. Mean length of plumule (cm) measured
after a week from emergence.

One month later (on October, 30™),
seedling samples from different treatments
were gently lifted to assess stem length (cm),
number of leaves/seedling, leaf area (cm?),
root length (cm), as well as leaves and roots
fresh and dry weights.

Table a. The physical and chemical properties of the soil mixture used in the two seasons

(2020 and 2021).
. Particle size distribution (%) Cations (meq/l)
Soil C Fi S.P E.C. H

mixture 'S¢ M€ Clay sit > (@Sm) P Ca® Mg™ Na* K*
sand sand
37.4 31.5 10.5 20.6 263 3.5 7.9 18.7 14.2 322 09

Sand + N .

1 Anions (meq/l) Macro-and micro-elements (ppm)

e _HCOS €O Cr SO~ N P K Fe Zn __ Mn_ Cu

5.15 -- 81.9 5.5 17.8 3.7 8.5 4.1 0.69 1.33  0.21
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Data were then tabulated and subjected
to analysis of variance using computer
program of SAS Institute (2009), whereas
means comparison was achieved by
Duncan's New Multiple Range Test at P=
0.05 (Steel and Torrie, 1980).

RESULTS AND DISCUSSION

Effect of pre-sowing treatments, seed
orientation and their interactions on:
1. Germination characteristics and

plumule length:

Data presented in Table (1) show that
seeds soaked in hot water for 24 h failed to
germinate in both seasons. This may be
attributed to either the proportional high of
the used hot water temperature (70-80 °C)
which harmed the embryo, or detaching the
lens from the coat and preventing water
absorption in hot water-treated seeds (Souza
et al., 2012). In this regard, Vari et al. (2007)
on Sesbania spp. mentioned that hot water
(80 °C) deteriorated germination due to
increasing the percent of abnormal or dead
seeds. Likewise, Kavita and Kumar (2014)
found that treating Stylosanthes guianensis
cv. Cook seeds with hot water exhibited
maximum death.

On the other side, seed soaking in tap
water at ambient temperature for 24 h, gave
the highest % of germination, which were
65.37 and 70.25% against 31.03 and 31.43%
for control in the first and second seasons,
respectively. The least number of days to
either maximum or 50% germination (G.V.
and MGR in days) was also attained in the
two seasons by soaking the seeds in tap
water (24 h) treatment, which gave as well
the best means of germination rate index
(GRI) as a real indicator for accelerating
germination, vigour index (VI), seed
viability (SV) and plumule length compared
to control in both seasons, as shown in
Tables (1 and 2). Improving germination by
soaking in tap water may be ascribed to
leaching out the phenolic inhibitors from the
seed coat of K. senegalensis (Algunaid et al.,
2013).

Seed orientation also exerted a clear
influence on the different germination
characters (Tables, 1 and 2), as the seeds
positioned horizontally scored the maximal
percent of germination (76.85% in the 1%
season and 75.67% in the 2" one), followed
by wvertical position method (upward).
Besides, horizontal sowing achieved the
speediest germination, greatest vigour index
and seed viability and the longest plumule
length relative to the other methods. The
vertical sowing (upwards) method occupied
as well the second rank, while the least
values of the previous germination
parameters were recorded by the vertical
sowing method (downwards) compared with
the other methods in both seasons. This is
possibly because of the water is in close
contact with the seeds and easily imbibed by
the embryo in case of sowing horizontally or
upwards vertically. In this concern, Kader
and Seethalakshmi (2009) noticed that
Swietenia  macrophylla  seeds  sown
horizontally gave the maximal germination
and survival percentages (92%), followed by
the vertical sowing method (87%). On the
forest tree Givotia rattleriformis, Rambabu
et al. (2006) stated that placing embryos
upright on the MS medium containing 30 g/l
sucrose attained 100% germination. Ojha et
al. (2010) reported that sowing Jatropha
curcas seeds vertically with radical emerging
point positioned upward gave 77.08%
germination.

Combining soaking in tap water for 24 h
and horizontal sowing gave the utmost high
germination percent (97.93 and 100.00% in
the first and second seasons, successively),
followed by interacting between tap water
treatment and vertical sowing with the
micropyle oriented upwards, which scored
86.50 and 97.00% germination in both
seasons, consequently. The least germination
values in the two seasons were however
found due to tap water treatment + vertical
sowing with micropyle facing downwards
combination. A similar trend was also
obtained concerning the means of the other
germination traits measured in this study
(Tables, 1 and 2), where tap water treatment

106



103-113 (2022)

Scientific J. Flowers & Ornamental Plants, 9(2)

[9A3] %, S I8 1S9, dduey I AN\ MIN S uLdUN( 0) SUIP.I0IIE JIJJIP A[PUBIYIUSIS } UOP A0 .10 UWN[0I & UI 13))I] dWIBS Y} A PIMO[[0] SUBIJA]

+$IN0Y {7 10} 1) J0Y Ul SUD[BOS 4 ‘SINOY 7 10} 19)em de) ur Sunjeos .,

V 2650 d8¢50 9d7CS0

qg0091 VL9LT VLY d €8¢ DTI'6C D 88Tl 48679 V LISL UBdA

- 2% 1978M JOH

g E87°0 QLSS0 29670 d¢by'0 dLI91 - Q0091 9€E9T dETST 20S€EE PLYET 29581 VSTOL PILEL ©00L6 BOO00I sxidpem dep,

V I19°0 €90 80090 ®B0090 V 006€ - - BO0'6E VLSPY BOOCS 9861y A€L6E ALV TIE POOOI 2967CE qECIS [0.nuoy)
120T :U0SBIS PU0IIS

V0290 9V 8LS0 9 S¥S°0 - qdL681 VST8TC V8C0F dC1'9¢ DIyee D0S6 9ST8S V S89L UBIAl

- #x19)8M JOH

g LIS0 926950 PeE6vy0 PO6Y'0 YL 'LI - QL6'8T 90591 d98%C PIL'8T d0SHT JEEIT VLESY 9L9TI1 Q0S98 BE6L6  xidnemde],
VSr90 81L90 BE99°0 90090 V 0001 - - BOOOY VvE8Y BOSIS QELLY 906°Cy HE0IE 2€€L PO0O00E 29L°SS [0nuo)
0707 :UO0Seas ISa1
XJpul d)e.1 UONBUIULIIY) (sAep) Jjea uonLUIULIIG UBIA] (sAep) 5112094 UOPRUIULIID) (%,) uoneBUIULIIY)
< < < <
e = e = e = e =
m% 2. 8 m. W g g m W S g m W 8 g m MQ_“MEEEH
g \mn = S 2 \mm = ] 2 \mb = S = \mn = S UIM0S-3.1g
z < g z = B Z S B Z S E

UOIJBJUILIO PIIS

*‘SUOS®IS 1707 PU® (707 surmp ‘ssng "y (“183(q)

SISUaIP32uas Adnyy Jo syed) UOHBUINLIIG JWOS U0 SUONILINUI 1Y) PUR SHUIUNEI.L) SUIMO0S-21d ‘UONBIUILIO PIJs JO 13 I dqeL

107



S.M. Shahin et al.

*[9AJ 9, S 1€ ISAT, dSuey [dP[NA] MIN S, uLdUN( 0) SUIPI0IIE JYJIP APUELIHIUSIS J UOP MOJ 10 UWIN[OI B UI 13)JI JWES Y} AQ PIMO[[0J SUBIIA]
*SINOY {7 10§ 13)BM JOY Ul SUDJROS ., ‘SIN0Y {7 10J J19)em de) ur Supjeos

q060 av Il VoIl D00T q659 V008 DLOTI gL66L V9916 UBdA
- - - - - - - - - - - - #x1978AM JOH
V 8T'1 qo1°1 B9l LA VEeeL 9.9C BEE6 0001 VSES6  PHIST  BTZEIEL  BOO6GEl  widremdey
qg+8°0 20L0 2680 94860 qg0L¢ 2¢el 2qQ9L¢ 9009 g '8¢ P00'L 970°8¢C q1¢0s [o-nuo)
1707 :UO0SBIS PU0IIS
D €80 q.60 VLI'T D051 q68°S VEeL D 6£'8 g8999  V¥5S6 UedA
- - - - - - - - - - - - 2x19J8M JOH
V8Tl q90°1 eeel eoyl V L99 900C € .98 B EE6 V 1868 °LETI  ASOSIT  e00THI  xiovemdef
qg0.L0 9090 9190 99 880 qgi11e¢ 9001 0qIT°¢ qees q726'¢c Jory P 0g8I 9 L0°6Y [o-nuo)
0207 :u0Seas ISa1
(ud) YISud[ Snuuinig LIIqeIA pIds XJpur InosIA
< < <
M g & 3 M 8 =3 <3 M 8 = =2 SjuIUI)BIIY
e - 2 ) 8 _ 2 ) & - =2 ) Surmos aag
= W_ \m mv = w_ \m mv = w_ \m/ m.v .
z c = Z c £ Z s E,
£ =~ £ =~ £ =

UOI)BIUILIO PIIS

Psud dnunyd pue AI[IqRIA PIIS XIPUI .INOGIA U0 SUONIBINUI Y} PUE SJUIWIBA.L) SUIMOS d1d ‘UOBIUILIO PIIS JO 3N T dIqeL

*SUOSBIS [Z0Z PUB (70T SuLnp “ssnp y (“1s3(q) sisuappSouas vAvyyy jo

108



Scientific J. Flowers & Ornamental Plants, 9(2):103-113 (2022)

+ horizontal sowing method interaction gave
the best results in both seasons. This may be
referred to lump the advantages of both
soaking in tap water leached out the coat
inhibitors and horizontal sowing with the
lateral lying of micropyle which remains
water in close contact with the seeds.

The previous gains are in accordance
with those postulated by Swaminathan et al.
(1993) on Pongamia pinnata, Rawat and
Nautiyal (1999) on Quercus
leucotricophora, Rambabu et al. (2006) on
Givotia rottleriformis, Shahin et al. (2015 a)
on Dillenia indica, Shahin and El-Tayeb
(2016 a and b) on Chrysalidocarpus
lutescens and Phoenix robelenii, Shahin et
al. (2017) on Baobab and Rizwan and Aftab
(2018) On Jatropha curcas.

2. Seedling growth characters:

As shown in Tables (3 and 4), a trend
similar to that of germination criteria was
also observed in relation to seedling growth
attributes, where the longest stem and root
(cm), greatest leaf area (cm?), highest No.
leaves/seedling and heaviest fresh and dry
weights of leaves and roots (g) were
achieved either by soaking in tap water for
24 h treatment relative to unsoaking
treatment (control) or by horizontal and
vertical (upwards) sowing orientations
compared to the vertical (downwards)
method in the two seasons. Thus, the best
seedling growth was recorded in both
seasons by the synergism between soaking in
tap water treatment and lying the seeds in
soil mixture either horizontally with the
micropyle positioned laterally or vertically
with the micropyle facing upwards, but the
upper hand was for the former combination
that in general registered, the highest values
in most cases of both seasons.

Improving vegetative and root growth by
the combinations mentioned above may be
resulted from the early germination caused
under such treatments, consequently saving
more time for the produced seedlings to
grow well, while seeds subjected to other
treatments are still dormant. These results,

can be however supported by those
discovered by Kader and Seethalakshmi
(2009) on Swietenia macrophylla, Algunaid
et al. (2013) on Khaya senegalensis,
Egbewole et al. (2018) on K. senegalensis
and Rizwan and Aftab (2018) on Jatropha
curcas.

From the aforementioned findings, it is
recommended to soak seeds of Khaya
senegalensis in tap water for 24 h and
sowing them horizontally at a depth of 2 cm
with the micropyle positioned laterally to
gain better germination characteristics and
higher seedling quality.
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