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ABSTRACT

This experiment was executed during 2011 and 2012 seasons to
figure out the response of Kapok (Ceiba pentandra, L.) tree seedling
in term of vegetative growth and photosynthetic pigments to some
biostimulant substances namely salicylic acid, ascorbic acid, citric
acid, vitamin E and three mixture of amino acids (tryptophan,
methionine and cysteine) each at 100 and 200 ppm, as well as, active
yeast at 2.5 and 5 g/l. From the obtained results, it could be concluded
that application of all biostimulant substances significantly promoted
the vegetative and root growth traits of Kapok tree seedlings i.e.
seedling height, stem diameter, number of leaves / seedling, fresh and
dry weights of leaves / seedling, fresh and dry weights of stem without
leaves / seedling, main root length, main root diameter, as well as,
fresh and dry weights of roots / seedling in comparison to control
treatment. Also, all biostimulant treatments augmented the three
photosynthetic pigments content in the fresh leaves of the seedlings
compared to control treatment. In this regard, the high concentration
of each substance was effective than the low one on all growth
parameters and the content of pigments. Active dry yeast at the
highest concentration (59 / |.) was the most effective treatment which
gave the highest values concerning the vegetative growth traits and the
photosynthetic pigments of Kapok tree seedlings.

INTRODUCTION

One of the promising woody
trees is Ceiba pentandra, commonly
known as Kapok tree or silk cotton
tree which belongs to Fam. Malvaceae.
It is an emergent, fast growing tree

species. It can grow to 30 m tall or
more, with a straight, largely
branchless trunk that culminates in
huge spreading and has been found to
posses many medicinal and nutritional
properties. (Burkill, 2000). Wood of
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Ceiba pentandra is fast growing, easy
to debarking and chipping. Pentosan
content of wood is of higher values as
it is favorable for dense and good
pulping. In many places the straight
trunks of Kapok tree are used to make
dugout canoes. (Ueda et al., 2002 and
Walia,2009).

Nowadays, different biostimulant
substances are used to promote better
growth and survival of the seedlings of
different tree species due to improving
vigor and rapid growth of the
seedlings which is the special concern
among nursery management practices.
Also, producing seedlings with better
quality is one of the most important
factors in the successful establishing of
plantations.

Many authors recorded the
improving and enhancing influences of
different biostimulant substances i. e.
antioxidants (citric acid, ascorbic acid,
amino acids and vitamin E), salicylic
acid and active dry yeast on the
vegetative growth and the
photosynthetic pigments of some plant
species including trees and shrubs
seedlings such as Rai (1997) on
Bauhinia purpurea, Abd EI- Aziz et
al. (2006) and Ibrahim (2013) on
Khaya senegalensis, Abou- Dahab and
Abd EL- Aziz (2006) on Philodendron
erubescense, Farahat et al. (2007) on
Cupressus  semperviveus.,  Abdel-
Wahid (2007) on Brassaia arboricula ,
Moustafa (2008) on Chorisia speciosa,
El- Quesni et al. (2009) on Hibiscuse

rosa sinensis, Abd EL- Eziz et al
(2010) on Thuja orientalis , Hafez et
al (2013) on olive seedlings, Hassan
(2013) on Hibiscus sabdriffa, as well
as, Mustafa and Ebeid (2013) on
Albizzia  lebbek and  Taxodium
distichum.

So, the objective of this research
was to study the response of Kapok,
Ceiba pentandra tree seedlings to
some biostimulant substances namely,
salicylic acid, ascorbic acid, citric acid,
a — tocopherol (vitamin E) and the
mixture of three amino acids and
active dry yeast to find out the most
suitable treatment (S) for enhancing
vegetative growth of the seedlings
under Aswan Governorate
environmental conditions.

MATERIAL AND METHODS

The present investigation was
carried out during the two successive
seasons of 2011 and 2012 in the
Tropical Farm at Kom Ombo under
directorate of Botanical Garden,
Aswan which belongs to Hort. Res.
Institute. Agric. Res. Centre, Giza.
This experiment was concerned with
the influence of five biostimulant
substances, each applied at 21000r
200ppm, namely, salicylic acid,
ascorbic acid, citric acid, vitamin E (o
— tocopherol) and a mixture of the
three amino acids (tryptophan,
methionine and cysteine), in addition
to active dry yeast at 2.5 and 5.0 g/l on
vegetative growth and photosynthetic
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pigments of Ceiba pentandra tree
seedlings. The seeds were sown on the
first week of April for both seasons
they were planted in 25x 20 cm
polyethylene bags filled with 5kg of

sand and clay soil (3:1v/v). Soil
analyses are shown in Table (A). The
emerged seedlings were thinned to
only one seedling / bag after one
month from planting date.

Table (A): Some physical and chemical analysis of the experiment soil in the

two seasons (2011 and 2012).

Character Value Character Value
Sand% 74.0 pH (1: 2.5) 8.08
Silt % 13.0 E.C(mmhos/cm) 1.08
Clay % 13.0 Total N % 0.06
O.M % 0.95 Av.P ppm 6.05
CaCO3 % 5.50 Av.K ppm 255

The complete randomized (cm), number of leaves seedling. fresh

block design was followed with three
replicates and five seedlings per
replicate.  Seedlings were foliar
sprayed with the six prementioned
substances, each at low and high
concentration till run off, three times
after 75, 90 and 105 days from sowing
date, while control seedlings were
sprayed with tap water at the same
schedule. All seedlings, including
control ones, received mineral NPK
fertilization at the rate of 9 g/bag
ammonium sulphate ( 20.6 % N), 4.5
g/bag calcium superphosphate (15.5 %
P205) and 3.0 g/bag potassium
sulphate ( 48 % K20O) / bag. These
amounts were divided into 3 batches
and added starting from May 15" with
one month interval thereafter. On the
first week of October for both seasons,
the following data were recorded:
seedling height (cm), stem diameter

and dry weights of leaves / seedling
(9), fresh and dry weights of stem
without leaves / seedling (g), main root
length(cm), main root diameter (cm),
fresh and dry weights of root system/
seedling (g). Photosynthetic pigments
including chlorophyll a, b and
carotenoids were determined in the
fresh leaves as mg /gm fw. by
methanol alcohol method according to
Moran (1982).

All the obtained data were
tabulated and statistically analyzed
according to the method described by
Mead et al., (1993) and L.S.D. test at 5
% was used to make all comparisons
between the means of treatments.

RESULTS AND DISCUSSION
1-Vegetative growth traits
Data presented in Tables (1and 2)
showed the influence of different
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biostimulant substances i.e. salicylic
acid, ascorbic acid, citric acid vitamin
E and a mixture of amino acids
(tryptophan, methionine and cysteine)
each at 100 and 200 ppm, as well as ,
active dry yeast at 2.5 and 5 g/l. on the
vegetative growth traits of Kapok tree
seedlings. In this concern , obtained
data revealed that there were
significant effects of all tested
biostimulant  substances on the
seedling  vegetative growth traits
namely seedling height , stem
diameter, number of leaves /seedling,
as well as, fresh and dry weight of
leaves and main stem without leaves /
seedling compared to untreated
seedlings in the two experimental
seasons. In this regard, the high
concentration of all tested substances
was more effective than the low one in
stimulating all vegetative traits of
Kapok tree seedlings. The most
effective  treatments which gave
significantly the highest values of all
traits were active dry yeast at the high
concentration (5g/ 1) followed by the
low one (2.5 g/ I)in comparison with
other treatments including check one.

The enhancing effects of the tested
biostimulant substances on different
vegetative growth traits obtained in
this study were also reported by
Abdel- Wahid (2007) on Brassaia
arboricula ; EI- Quesni et al. (2009)
on Hibiscus rosa sinensis, Mustafa and
Ebeid (2013) on Albizzia lebbek and

Taxodium disticum, Hassan (2013) on
Hibiscus sabdriffa, Hafez et al. (2013)

on olive seedlings and Ibrahim
(2013) on Khaya senegalensis,
2- Root system

Data illustrated in Table(3)
indicated that all root system

parameters of Kapok tree seedlings
were significantly and positively
affected due to the application of
different  biostimulant  substances
including salicylic acids, ascorbic acid,
citric acid, vitamin E, mixture of the
three amino acids each at 100 and 200
ppm, as well as, active dry yeast at 2.5
and 5 g/ I. All tested treatments led to
significant improvement in  root
system traits i.e. main root length,
main root diameter as well as, fresh
and dry weights of root / seedling
comparing to check treatment in the
first and second seasons. In this
respect, the highest concentration of
each substance produced longer and
thicker main root, a well as, heavier
fresh and dry weights of root system /
seedling than those of the lower
concentration in both seasons.  The
longest and thickest main root and the
heaviest fresh and dry root weights /
seedling were resulted from spraying
Kapok tree seedlings with active yeast
at 5 g/ I, followed by 25 g / | in
comparison to other treatments
including control one in the two
growing seasons.
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Table (1): Effect of some biostimulant substances on seedling height , stem
diameter and leaf number of Ceiba pentandra seedlings during 2011 and

2012 seasons.

Seedling height Stem Leaf number/
Treatments (cm) diameter(cm) seedling
Seasons Seasons Seasons
2011 2012 2011 2012 2011 2012
Control 115.0 124.6 1.27 1.31 27.3 300
Salicylic acid 100 ppm  147.5 152.7 1.50 1.66 30.8 332
Salicylic acid 200ppm 151.0 158.0 1.54 1.72 342 377
Ascorbic acid 100 ppm  137.1 149.5 1.42 1.58 321 340
Ascorbic acid 200ppm  149.5 163.6 151 1.73 36.4 387
Citric acid 100 ppm 137.3 139.6 1.36 1.50 306 333
Citric acid 200ppm 147.4 149.1 1.41 1.58 314 373
Vitamin E 100 ppm 142.1 148.0 1.38 1.50 30.1 3238
Vitamin E 200ppm 148.1 152.9 1.49 1.64 33.3 356
Amino acids 100 ppm 130.4 1354 1.32 1.47 28.7 30.6
Amino acids 200ppm 139.2 142.8 1.36 151 305 337
Active dry yeast 259/  171.1 185.2 1.53 1.80 354 39.6
Active dry yeast 5 g/l 176.4 192.3 1.57 1.86 384 427
L.S.D. at 5% 10.3 9.8 0.11 0.16 1.8 2.7

Table (2): Effect of some biostimulant substances on fresh and dry weight of
leaves and fresh and dry weight of stem without leaves of Ceiba
pentandra tree seedlings during 2011 and 2012 seasons.

Fresh weight  Dry weight of  Fresh weight ~ Dry weight

Biostimulant treatments of leaves (g) leaves (g) of stem (g) of stem (g)
Seasons Seasons Seasons Seasons

2011 2012 2011 2012 2011 2012 2011 2012
Control 441 488 9.0 10.1 617 712 1362 1438
Salicylic acid 100 ppm 524 5761 116 118 798 927 16.61 186
Salicylic acid 200ppm 635 650 136 142 908 1030 1987 211
Ascorbic acid 100 ppm 574 647 123 1375 747 849 1584 17.6
Ascorbic acid 200ppm 658 713 141 1461 829 958 168 199
Citric acid 100 ppm 481 494 108 118 727 832 149 169
Citric acid 200ppm 523 559 119 124 767 89.6 166 194
Vitamin E 100 ppm 518 56.2 106 1157 713 820 156 169
Vitamin E 200ppm 552 630 124 133 823 953 182 206
Amino acids 100 ppm 442 489 105 113 66.2 768 147 16.2
Amino acids 200ppm 500 550 116 122 682 804 156 173
Active dry yeast 2.5 g/l 729 801 146 156 93.0 1115 196 228
Active dry yeast 5 g/l 796 836 161 169 1050 1241 222 257
L.S.D. at 5% 4.2 5.1 1.0 1.1 4.1 5.4 14 1.8
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The beneficial influence of the tested
biostimulants on root system found in
the present study was also recorded by
many authors. Examples Al- Qubaie
(2002) on Hibiscus sabdriffa, Abd El-
Aziz et al. (2006) on Khaya
senegalensis, Moustafa (2008) on
Chorisia speciosa, Abd EL- Aziz et
al. (2010), on Thuja orientalis,
Mazhar et al (2011) on Codiaium
variegatum, Hafez et al. (2013) on
olive seedlings , lbrahim (2013) on
Khaya senegalensis, and Mustafa and
Ebeid (2013) on Albizzia lebbek and
Taxodium distichum.
3- Photosynthetic pigments.

Data shown in Table (4) clarified
that all biostimulant substances

treatments were found to be more
effective than control one on
increasing the content of
photosynthetic pigments i.e.
chlorophyll a, b and carotenoids in the
fresh leaves of Kapok tree seedlings in
the two experimental seasons. In this
regard, the high concentration of each
tested biostimulants gave higher
content of the photosynthetic pigments
than the low one in both growing
seasons, while the highest content of
the three photosynthetic pigments was
obtained from seedlings treated with
active yeast at the high concentration
(5g / I.) followed by the low one (2.5
g/ 1.). Asimilar trend was recorded in
the first and second seasons.

Table (3): Effect of some biostimulant substances on main root length, main
root diameter and fresh and dry weights of roots of Ceiba pentandra
seedlings during 2011 and 2012 seasons.

Main root Main root Fresh weight Dry weight of
Biostimulant substances length (cm)  diameter (cm) of root (g) root (g)
Seasons Seasons Seasons Seasons
2011 2012 2011 2012 2011 2012 2011 2012
Control 255 274 111 128 161 184 331 371

Salicylic acid 100 ppm 322 328
Salicylic acid 200ppm 333 346
Ascorbic acid 100 ppm 295 316
Ascorbic acid 200ppm 335 352

Citric acid 100 ppm 28.7 314
Citric acid 200ppm 295 33.0
Vitamin E 100 ppm 28.8 30.8
Vitamin E 200ppm 319 335
Amino acids 100 ppm 26.8 28.1
Amino acids 200ppm 28.2 299
Active dry yeast 2.5 ¢/l 351 372
Active dry yeast 5 g/l 388 404
L.S.D. at 5% 2.5 2.3

139 163 215 249 428 505
135 182 235 263 470 531
120 174 222 261 444 522
148 175 247 288
126 167 203 222 416 448
126 173 218 247 442 496
125 162 192 216 390 432
133 173 205 237 416 4.73
112 145 165 185 346 3.75
128 153 187 197 377 419
138 184 245 288 392 582
1.49 1.9 262 299 521 594
0.07 0.08 1.8 1.5 0.33 0.42

491 571

-160 -



Aly et. al., 2014

Table (4): Effect of some biostimulant substances on chlorophyll a, b and
carotenoides content in the leaves of Ceiba pentandra seedlings during

2011 and 2012 seasons.

Biostimulant Chlorophyll a Chlorophyll b Carotenoides
(mg/g f.w.) (mg/g f.w.) (mg/g f.w.)
treatments
Seasons Seasons Seasons

2011 2012 2011 2012 2011 2012
Control 3.21 3.22 151 1.53 1.01 1.03
Salicylic acid 100 ppm 3.27 3.30 1.69 1.71 1.15 1.15
Salicylic acid 200ppm 3.30 3.31 1.72 1.74 1.18 1.19
Ascorbic acid 100 ppm 3.29 3.33 1.70 1.71 1.16 1.17
Ascorbic acid 200ppm 3.33 3.35 1.72 1.75 1.19 1.20
Citric acid 100 ppm 3.27 3.27 1.53 1.55 1.05 1.07
Citric acid 200ppm 3.32 3.33 1.55 1.56 1.06 1.09
Vitamin E 100 ppm 3.30 3.33 1.53 1.56 1.05 1.05
Vitamin E 200ppm 3.33 3.36 1.57 1.58 1.09 1.09
Amino acids 100 ppm 3.24 3.26 1.52 1.54 1.03 1.04
Amino acids 200ppm 3.27 3.29 1.55 1.56 1.06 1.07
Active dry yeast 2.5 g/l 3.38 3.42 1.65 1.67 1.19 1.19
Active dry yeast 5 g/l 3.49 3.54 1.76 1.76 1.20 1.22
L.S.D. at 5% 0.05 0.06 0.03 0.02 0.04 0.03

The efficiency of the
biostimulants in augmenting the
photosynthetic ~ pigments  content
obtained in this work was also
recorded by many investigators such
as Ismail (2004) on Beaucarnea
recurvata , Abd El- Aziz et al (2006)
and Ibrahim (2013) on Khaya
senegalensis, Eid and Abou Leila
(2006) on croton, Farahat et al. (2007)
on Cupressus sempervirens, Abdou et
al. (2010) on Chorisia speciosa, El-
Quesni et al (2009) on Hibiscusa rosa
sinensis, as well as, Abd- Alla (2009)
and Hassan (2013) on Hibiscus
sabdriffa.
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