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ABSTRACT

A two-year trial was carried out at the Experimental Farm of
Horticulture and the Laboratory of Agricultural Botany Dept., Fac. of
Agric., Benha Univ., during 2005/2006 and 2006/2007 seasons, to
study the effect of sixteen treatments represented the combination
between four concentrations of GA; (0.0, 50, 100 and 200 ppm.) and
four levels of Stimufol fertilizer (0.0, 2, 4 and 6 g/L) on the vegetative
growth,  flowering, anatomical measurements and chemical
composition of Hemerocallis aurantiaca plant.

GAj; treatments positively affected vegetative growth parameters
(number of leaves/ clump, fresh and dry weights of leaves/clump and
number of offshoots/clump), flowering growth parameters (number of
days from planting to start flowering, number of flowers/clump,
length and diameter of flower stalk, fresh and dry weights of flower,
duration of flower on plant and flower vase life) and chemical
composition parameters (leaf total carbohydrates, N, P and K
contents) with superiority to the medium and high rates. Also, all
levels of Stimufol fertilizer significantly improved all the
aforementioned parameters, especially the medium and high levels.
Additionally, most the combinations of GAj; concentrations and
Stimufol fertilizer levels enhanced all the studied parameters,
particularly the combinations of GAj at 100 or 200 ppm with Stimufol
fertilizer at 4 or 6 g/L in both seasons.

As for the anatomical studies; several alternations were existed
with different applied treatments. Most of the combinations between
GA3 concentrations and levels of Stimufol fertilizer showed the
highest values in transfer sections of leaf blade and flower stalk
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compared with the control. The most effective treatment was GAj; at
200 ppm provided with Stimufol fertilizer at 6 g/L.

Conclusively, it is preferable to spray Hemerocallis aurantiaca
plant three times at three weeks interval with GAj; at 200 ppm
supplemented with Stimufol at 6 g/L to obtain the best vegetative and
flowering characteristics with high quality.

Key word: Hemerocallis aurantiaca, GA3, Stimufol fertilizer,
vegetative growth, flowering, anatomy and chemical
composition.

INTRODUCTION

The flowering bulbous plants are considered as a group of the
most beautiful adjuncts for garden decoration. They are used
particularly in landscape, production of commercial cut-flowers and
act as a source of glorious colors and perfumes. Hemerocallis
aurantiaca, Baker ( Hemero, a day; kallos, beauty; in reference to the
flowers being fresh only for only day or so) belongs closely to Fam.
Asphodlaceae not to Fam. Liliaceae, is a very short rhizome with
numerous more or less tuberous and fleshy roots, native to Japan and
commonly known as golden summer daylily or orange daylily. It is
well known for its hardiness and showy blooms produced during
spring and summer (Oganejova, 1990).

Hemerocallis is an indispensable choice for woodland and
landscape gardens, when grown in the background or herbaceous
borders, in front of a shrubbery or a long the sides of ponds or
streams, a highly delightful effect is produced. Daylily is also used as
a cut flowers. (Bose and Yadav, 1989). Most bulbs need more than
two applications of fertilizers during the growing season, but the most
important point is that the greatest increase in size and weight of the
new developing bulb takes place in the period during and mostly after
flowering, as long as the foliage remains in good condition. Thus,
fertilization must continue for good vegetative growth to produce a
good flower and large new mature bulbs (Rees, 1992). In this concern,
Manoly (1996) and Naglaa and Kandeel (2001) they demonstrated
that spraying iris plants with foliar fertilizers (containing macro and
micro elements) produced the best results for flowering parameters. In
addition, Abou-Dahab (1996) reported that most of foliar commercial
fertilizers used (Irral, All-Grow, Kristalon, Stimofort and Sangoral)
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improved the growth of schefflera plants. Shahin (1998) claimed that
spraying Hemerocallis aurantioca plants with greenzit (foliar fertilizer
containing macro and micro elements ) at the rates of 1, 3 or 5cm?® per
liter caused a considerable increase in vegetative and flowering
growth as well as leaf chemical composition determinations. Plant
growth and development are greatly influenced by chemical growth
substances. The stimulatory effect of gibberellins application on
growth and flowering of the different ornamental plants has been
indicated by several researchers. In this concern, Singh et al., (1994)
on Dahlia variables, Naglaa and Kandeel (2001) on iris and Youssof
(2004) on Strelitzia reginae plants found that spraying with GAj at
. 100 or 200 ppm improved vegetative growth parameters (number of
leaves and offsets, plant height, fresh and dry weights of leaves) as
well as flowering growth parameters (number, length, fresh and dry
weights of flowers/plant). In addition, Abou El-Ella (2007) showed
that spraying Acanthus mollis plant with GA3 enhanced vegetative and
flowering growth measurements. , ,

The present work is an attempt to enhance the production of this
plant, to prolong the flowering period and improve the quality and
quantity of flowers, especially during summer months.

MATERIALS AND METHODS

This investigation was carried out in the open field at the
Floriculture Nursery of the Horticulture Department and Anatomical
Laboratory of Th Agriculture Botany Dept., Faculty of Agriculture at
Moshtohor, Benha University, Kalubia Governorate, during the
seasons of 2005/2006 and 2006/2007 to study the ability of GA;
treatments (0, 50, 100 and 200 ppm) and Stimufol fertilizer treatments
(0, 2, 4 and 6 g/L water) in combining treatments to lump their
benefits in extending the flowering season provided with high flower
quality, as well as increasing the plant productivity of the new
hemerocallis offshoots. '

Plant material:

Divisions of Hemerocallis aurantiaca, Baker clumps "local
variety" at the weight of 75-80 g were obtained freshly from
Floriculture Nursery of the Horticulture Department, Faculty of
Agriculture at Moshtohor. ’
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Planting procedure:

Divisions of hemerocallis clumps were planted in a clay loam
soil " the analyses of the used soil are presented in Tables (a & b)" in
mid September in beds 1x1m? as each bed contain 4 divisions planted

at 50x50 cm in between in both seasons.

Table (a): Mechanical analysis of the experimental soil

Seasons
Parameters Unit
2005/2006 2006/2007
Coarse sand % 4.93 5.15
Fine sand % 16.41 15.57
Silt % 27.33 26.98
Clay % 51.33 52.30
Textural class |  --—---- Clay loam Clay loam
Table (b): Chemical analysis of the experimental soil.
Seasons
Parameters Unit
2005/2006 | 2006/2007
Cacos % 221 2.32
Organic matter % 2.41 2.39
Available nitrogen % 0.94 0.92
Available phosphorus % 0.45 0.49
Available potassium % 0.79 0.81
EC ds/m 1.21 1.33
1) & N B 7.73 7.77
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Stimufol fertilizer treatments:

Hemerocallis plants received Stimufol fertilizer (as a complete
foliar fertilizer containing macro and micro nutrients, Table c) at the
rates of 0, 2, 4 and 6 g/L as a foliar spray three times a year after 50,
65 and 80 days from planting in both seasons. '

Table (¢): Chemical composition of Stimufol fertilizer (%)

Total | p | x {Mg | B | Fe | Zn | Mn | Cu | Co | Mo | AmMiNO
N | acids
25 |16 | 12 | 020 | 0.044 | 0.17 { 0.03 | 0.08 | 0.08 | 0.01 | 0.001 | 0.20

Giberellic acid treatments:

Hemerocallis plants were subjected to foliar spray with GAj; at
the rates of 0, 50, 100 and 200 ppm three times, each at two weeks
* interval, the first one was after 55 days from planting in both seasons.

Layout of the Experiment:

The design of this experiment was a split plot design with 16
treatments represented the combinations between Stimufol fertilizer at
the rates of 0, 2, 4 and 6 g/L. and GA; at the rates of 0, 50, 100 and
200 ppm (4 Stimufol fertilizer levels x 4 GAj; concentrations)
replicated three times (each replicate consisted of three beds, with four
plants/bed). GAj3 treatments were employed to the main plot, while
Stimufol fertilizer treatments were assigned to the sub plot.

The following measurements were recorded:

1- Vegetative growth parameters:
Number of leaves/clump, number of offshoots/clump and fresh
and dry weights of leaves/ clump.

2-Flowering parameters:

Flowering start (days), number of flowers/clump, length and
diameter of flower stalk, fresh and dry weights of flower (g), duration
of flower on plant (days) and flower vase life (days). "

3- Chemical composition determinations:

-Total nitrogen percentage was determined in the dried leaves by
using wet digestion according to Piper (1947), using micro-kjeldahl
method as described by Horneck and Miller (1998).
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-Phosphorus was determined calorimetrically in spectronic (20)
spectrophotometer using the method described by sandell (1950).

-Potassium content was determined by flame photometer
according to Horneck and Hanson (1998).

-Total carbohydrates content was determined in dry leaf powder
according to Herbert et al., (1971).

All samples of chemical analyses were taken at the flowering
start.
4-Anatomical studies

The samples of leaf were taken from the internodes lower the
inflorescence from top and samples from flowering stalk were taken
from the main inflorescence .The samples were taken from effected
treatments added with the control. The specimens were taken then
killed and fixed in FAA (5ml. formalin, 5ml. glacial acetic acid and
90ml. ethyl alchohol 70%), washed in 50% ethyl alcohol, dehydrated
in series of ethyl alchohols 70,90,95 and 100%, infiltrated in xylene,
embedded in paraffin wax with a melting point of 60-63°C, sectioned
to 20 microns in thickness (Sass 1951), stained with the double stain
method (fast green and safranin), cleared in xylene and mounted in
Canada balsam (Johanson, 1940). Sections were read to detect
histological manifestation of noticeable responses resulted from other
treatments.

Statistical analysis:
All data obtained in both seasons of study were subjected to
analysis of variance as factorial experiments in split plot design.

L.S.D. method was used to differentiate means according to Snedecor
and Cochran (1989).

RESULTS AND DISCUSSION

Effect of GA3 and Stimufol:-
I- Vegetative growth measurements:
I-1- Number of leaves and offshoots/ clump:

Data in Table (1) indicate that all GAj; concentrations
significantly increased the number of leaves and offshoots/clump
when compared with untreated plants "control" in both seasons. In this
respect, the medium concentration of GAs (100ppm) gave the highest
number of leaves and offshoots/ clump in both seasons. On the other
hand, there was a positive correlation between the number of leaves



Table(1): Effect of GA;

and Stimufol fertilizer treatments on number of leaves and offshoots/clump
of Hemerocallis aurantiaca plants (2005/2006 and 2006/2007 seasons).

Parameters Number of leaves/ clump Number of offshoots/ clump
GA; GA;
00 | 50 100 200ppm | M { 00 soppm  100ppm 200 Mean
. 8 1111
Treatments ppm ppm ppm PP P PP
First season
0.0 15.3 16.8 18.6 18.1 17.2 2.83 3.11 3.51 3.21 3.17
. - 2L | 159 17.2 19.2 18.6 177 | 3m 341 3.81 3.19 3.36
Stimufol fertilizer 4L | 167197 226 219 | 202 § 321 392 451 392 | 389
6g/L 17.2 21.2 23.8 20.7 20.7 3.18 3.82 4.63 4.18 4.00
Mean 16.3 18.7 21.1 19.8 3.1 3.57 412 4.00
LSD at5 % for
GA; treatments 2.13 0.43
Stimufol fertilizer treatments 1.86 0.36
Interaction (GA; X fertilizer) 2.64 0.62 -
Second season
[ 0.0 16.2 18.3 19.7 18.0 18.1 2.69 3.28 3.93 3.23 3.28
Stimufol fertilizer | 2glL | 178 20.2 203 193 194 § 321 364 421 352 | 3.5
47, 18.5 19.8 23.6 20.2 20.5 3.64 4.21 4.81 3.98 4.16
6g/l, 19.7 22.1 24.2 21.7 21.9 3.72 4.26 4.93 4.19 4.28
Mean 18.1 20.1 22.0 19.8 3.32 3.85 4.47 3.73
LSD at5 % for
GA; treatments 1.98 0.44
Stimufol fertilizer treatments 1.92 0.41
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and offshoots/ clump and Stimufol fertilizer levels, so the number of
leaves and offshoots were increased as the level of Stimufol fertilizer
increased. In this concern, spraying the plants with high Stimufol level
(6g/L) statistically induced the highest number of leaves and
offshoots/ clump in both seasons.

Moreover, data in Table (1) show that all the interactions
between GAj concentrations and Stimufol fertilizer levels statistically
increased the number of leaves and offshoots/ clump as compared
with control in both seasons. However, the combined treatment
between GAj at 100ppm and Stimufol fertilizer at 6g/L significantly
produced the highest number of leaves and offshoots/ clump as
compared with the other combinations or control in both seasons.

I-2- Fresh and dry weights of leaves/ clump (g)

It is interest to note from Table (2) that there was a positive
relationship between the fresh and dry weights of leaves and GA; and
Stimufol fertilizer treatments. Since, as the levels of GA3 or Stimufol
fertilizer were increased, the fresh and dry weights of leaves increased
until reach to the maximum increases at the high level. This trend was
true in both seasons.

In addition, all interactions between GAjz concentrations and
Stimufol fertilizer levels caused remarkable increments in the fresh
and dry weights of leaves in both seasons. However, the heaviest fresh
and dry weights of leaves were obtained by using the combined
treatment between GAjz at 200ppm and Stimufo] fertilizer at 6 g/L in
both seasons.

The aforementioned results of GAjz regarding vegetative growth
measurements may be due to the fact that GA; may cause cell
elongation by the induction of enzymes that weaken the cell walls.
Also, the mechanism by which gibberellins might stimulate cell
elongation is that the hydrolysis of starch resulting from the
production of GAj; induced o-amylase which might increase the
concentration of sugars, thus raising the osmotic pressure in the cell
sap so that water enters the cell and tends to stretch it (Macleod and
Millar, 1962). The aforementioned results of vegetative growth
measurements i.e. number of leaves and offshoots / clump and fresh
and dry weights of leaves/clump as affected by GAj3 are in parallel
with those of Singh et al,, (1994) on dahlia, Preeti et al., (1997) and
Ved et al, (1998) on tuberose Dantuluri et al., (2002) on Lilium



Table(2): Effect of GA; and Stimufol fertilizer treatments on fresh and dry weights of leaves/clump
of Hemerocallis aurantiaca plants (2005/2006 and 2006/2007 seasoxs).
e

L
Parameters Fresh weight of leaves/clump (g) Dry weight of leaves/clump
GA; GA;
0.0 50 ppm | 100 200 Mean 0.0 S0 ppm 100 ppm 200 ppm Mean
Treatments . pp ppm ppm - PP PP PP
First season
0.0 166.7 189.8 225.0 2371 204.7 21.3 244 29.2 30.6 26.4
. - | 2g/L 174.9 194.3 236.2 249.2 213.7 21.8 24.4 30.2 314 27.0
Stimufol fertilizer gL | 1870 2344 2939 2978 | 2533 | 228 - 288 370 369 | 314
6 206.4 267.2 285.6 310.2 2674 22.7 320 36.2 36.9 32.0
Mean 183.8 2214 260.2 273.6 22.2 274 33.2 34.0
LSD at5 % for
GA; treatments 326 . 513
Stimufol fertilizer treatments 45.2 3.93
Interaction (GA; X fertilizer) 57.6 5.96
Second season
0.0 179.8 223.2 240.3 237.6 220.2 24,9 28.7 30.9 31.6 29.0 I
. - 2 213.6 232.3 255.7 279.8 245.4 28.8 29.0 31.9 335 30.8
Stimufol fertil
o fertilizer Pzg/LglL 2053 2574 3044 2727 | 2600 | 275 316 374 354 | 330 |
6 221.2 282.8 314.6 3233 285.5 28.7 33.9 37.7 40.1 35.1
Mean 205.0 248.9 278.8 278.4 27.5 30.8 34.5 35.2
LSD at5 % for
GA; treatments 30.2 3.18
Stimufol fertilizer treatments 33.0 2.80
Interaction (GA; X fertilizer) 50.7 5.14
- - ]
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moculatum and Gomaa (2003) who mentioned that using GAj at 50,
100 and 150 ppm increased the plant height, stem diameter, number of
branches and foliage fresh weight of Dahlia pinnata plants. Whereas,
the results of Stimufol fertilizer are in parallel with those obtained by
Manoly (1996) on Iris, Shahin (1998) on Hemerocallis aurantiaca,
who mentioned that spraying the plants with greenzit (foliar fertilizer
containing macro and micro elements ) at the rates of 1, 3 or 5cm’ per
liter increased the number of leaves and offshoots /plant and fresh and
dry weights of leaves, Atta-Alla and Zaghloul (2002) and Youssef and
Goma (2007) on Iris tingitana and Abou-El-Ella (2007) showed that
spraying Acanthus mollis plants with Kristalon at 2, 3 or 4 g/L and
New-Star fertilizer at 3, 4 or 5 g/L increased plant height, number of
leaves and fresh and dry weights of leaves.

I1- Flowering growth measurements:
I1-1. Flowering start '"days"

Data in Table (3) indicate that number of days to start flowering
was decreased as the concentration of GAj; increased in both seasons.
So, 200 ppm GAsz- sprayed plants significantly induced earlier
flowering after 250 and 249 days as compared with 260 and 278 days
for control from planting in the first and second seasons, respectively.
In addition, all levels of Stimufol fertilizer led to early flowering of
this parameter, especially the medium level (4g/L). On the other hand,
all combinations between GA; concentrations and Stimufol fertilizer
levels induced a remarkable precocity in this parameter, especially the
combinations of GA; at 200 ppm in both seasons. However, the
earliest flowering was recorded by the combined treatment between
GA; at 200 ppm and Stimufol fertilizer at 4g/L as it recorded 246 and
242 days in the first and second seasons, respectively.

I1-2.Number of flowers/ clump.

Data in Table (3) show that all GA; treatments statistically
increased the number of flowers/ clump as compared with control in
both seasons. In this concern, the highest number of flowers/clump
was obtained by medium GAj; concentration as it gave 4.69 and 5.18
flowers/ clump in the first and second seasons, respectively.

On the other side, there was a positive relationship between the
number of flowers/ clump and Stimufol fertilizer levels, hence the
number of flower/clump increased as the level of Stimufol fertilizer
increased. Thereupon, 6g/L. Stimufol fertilizer- sprayed plants showed



Table(3): Effect of GA; and Stimufo! fertilizer treatments on flowering start and number of flowers/clump

of Hemerocallis aurantiaca plants (2005/2006 and 2606/2007 seasons).

TSR]

Parameters Fiowering start ( days) Number of flowers/clump ﬂ
GA3 GA;
60 | 50ppm | 100ppm |200ppm | =™ | 00 soppm 100ppm  200ppm | M
Treatments : PP pp pp 2 PP PP pp
First season
0.0 264 261 258 254 259 3.02 341 3.92 3.87 3.56
. .  2g/L, 258 254 252 251 254 341 3.86 4,83 3.93 4.01
Stimufol fertilizer aglL | 255 252 249 246 251 | 381 413 479 428 | 425
6g/L 262 259 258 249 257 3.96 4.63 5.21 5.18 4.75
Mean 260 257 254 250 3.55 4.01 4.69 432
LSD at5 % for
GA; treatments 238 0.56
Stimufol fertilizer treatments 321 0.63
¥ Interaction (GA; X fertilizer) 5.97 0.86
i Second season
I 0.0 261 259 256 252 257 3.21 3.82 4.32 4.35 3.93
Stimufol fertili | 2g/L, 257 256 253 250 254 3.93 4.15 4.82 4.39 4.32
ot fertiizer TagL | 253 252 251 242 | 250 | 450 411 567 537 | 491
6g/L 259 258 256 251 256 4.39 4.60 592 5.82 5.18
Mean 278 256 254 249 4.01 4.17 5.18 4.98 I
LSD at5 % for
GA; treatments 2.38 0.65
Stimufol fertilizer treatments 321 0.72
Interaction =GA; X fertilizer) 5.97 0.91

0SH-12 ‘(P)€ ‘6007 “10S "UoIAUF WY '[01d °f
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to be the most effective level for producing the highest number of
flowers/ clump as it gave 4.75 and 5.18 flowers/ clump in the first and
second seasons, respectively. Moreover, all combinations between
GA; concentrations and Stimufol fertilizer levels succeeded in
increasing the number of flowers/ clump in both seasons. However,
the highest number of flowers/ clump was registered by using the
combined treatment between GAj at 100ppm and Stimufol fertilizer at
6g/L, followed descendingly by the combined treatment between GAj3
at 200ppm and Stimufol fertilizer at 6g/L in both seasons. The
differences between the aforementioned two combined treatments
were non significant in both seasons from the statistical standpoint.

I1-3. Length and diameter of flower stalk (cm).

Data in Table (4) show that flower stalk length was increased
with increasing GA; concentration. On the opposite, flower stalk
diameter was decreased with increasing GAj; concentration in both
seasons. Besides, all studied Stimufol fertilizer levels statistically
increased the length and diameter of flower stalk with superior for the
high level in both seasons. However, the longest flower stalk was
scored by using the combined treatment between GAj; at 200 ppm and
Stimufol fertilizer at 6 g/L, whereas the thickest flower stalk was
registered by the combined treatment between GA3 at 50 ppm and
Stimufol fertilizer at 6 g/L in both seasons.

I1-4.Fresh and dry weights of flowers (g):

Data in Table (5) reveal that all GAjz, Stimufol fertilizer
treatments and their combinations increased the fresh and dry weights
of flower in both seasons. In this concern, the increments in fresh and
dry weights of flower were in parallel with the applied concentrations
of GAj; or Stimufol fertilizer, so the highest concentration of GA3 (200
ppm) or the highest level of Stimufol fertilizer significantly scored the
heaviest fresh and dry weights of flower, with the exception of dry
weight of flower in the second season as medium concentration of
GA; (100 ppm) surpassed the other concentrations. However, the
heaviest fresh and dry weights of flower were obtained by using the
combined treatment between GAj at 200 ppm and Stimufol fertilizer
at 6 g/L in both seasons.



Table(4): Effect of GA; and Stimufol fertilizer treatments on length and diameter of flower stalk of Hemerocallis
aurantzaca plants (2005/2006 and 2006/2007 seasons)

Parameters F lower stalk length(c) Flower stalk diameter (cm)
GA; GA;
Mean Mean
. 0.0 50 100 200
Treatments 2.0 50 ppm | 100 ppm | 200 ppm ppm ppm ppm
First season
0.0 118.2 121.6 125.9 129.3 1238 1.38 1.43 1.41 139 1.40
. o 2g/L 120.5 123.4 128.3 132.5 126.2 1.42 1.45 1.42 1.43 1.43
Stimufi 1 :
imufol fertilizer o 239 1262 1321 1360 | 1300 § 156 1.63 152 142 | 153
6g/L 125.9 128.9 i31.8 138.4 131.0 ~1.63 1.76 1.68 1.57 1.66
Mean . 121.9 125.9 129.5 134.1 1.50 1.57 1.51 145
LSD at5 % for
GA; treatments 7.32 NS
Stimufol fertilizer treatments 6.21 0.12
Interaction (GA; X fertilizer) 12.41 0.15
Second season I
0.0 115.9 1i8.9 122.6 126.0 120.9 1.42 1.47 1.45 1.42 1.44
Stimufol fertilizer 21 | 1183 1206 1257 1293 | 1235 § 151 159 149 147 | 152 |
4g/L 1206 125.9 127.9 133.7 127.0 1.68 1.73 1.56 150 | 162 §
6g/L 122.0 125.3 128.2 134.8 127.6 1.72 1.82 - 1.63 1.61 1.70
Mean 119.2 122.7 126.1 131.0 1.58 1.65 1.53 1.50
LSD at5 % for
GAj3 treatments 6.11 N.S
Stimufol fertilizer treaiments 5.26 0.16
Interaction (GA; X fertilizer) 9.87 0.19

0SP- 12 “(h)€ 6007 “108 uoaAUy "WYY o1 °f
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Table(5): Effect of GA;

and Stimufol fertilizer
of Hemerocallis aurantiaca plants (2005/2006 and 2006/2007 seasons).

treatments

on fresh

and dry weights of flower

—
Parameters Fresh weight of flower (g) Dry weight of flower (g)
GA; GA;
00 | 50ppm | 100ppm |200ppm | T § 00 s 100ppm  200ppm | 1P
5 8 m
Treatments pp PP PP pp pPp pp
First season
0.0 68.2 71.3 73.6 75.4 721 8.11 8.41 8.53 8.59 8.41
. a1e | 2g/L 719 73.5 75.3 76.9 74.4 8.48 8.59 8.65 8.68 8.60
Stimufol fertilizer | agl | 137 768 7711 787 | 766 | 862 890 878 881 | 877
' 6g/L 75.2 75.9 78.5 81.6 77.8 8.64 8.85 8.87 9.00 8.84
| Mean 72.3 14.4 76.1 78.2 8.46 8.68 8.70 8.77
LSD at5 % for
GA; treatments 3.26 NS
Stimufol fertilizer treatments 3.64 031
Interaction (GA; X fertilizer) 5.28 0.52
Second season
0.0 71.8 73.2 76.0 78.4 74.9 8.68 8.85 9.12 9.00 8.91
Stimufol fertiliz [ 2gL | 736 756 819 812 | 781 | 897 ~ 907 966 933 | 926
ol fertilizer [agl | 769 783 807 834 | 798 | 915 931 936 950 | 933
6g/L 773 78.1 82.3 85.2 80.7 9.12 9.39 9.38 9.62 9.38
Mean 74.9 76.3 80.2 82.1 8.98 9.16 9.38 9.36
LSD at5 % for
GA; treatments 4.25 NS
Stimufol fertilizer treatments 4.87 0.37
§ Interaction !GA:, X fertilizerz 6.09 — 0.61

1437

TOANILLS ANV dIDV 211134410 A0 Lodd4d




J. Biol. Chem. Environ. Sci., 2009, 3(4), 421-450 435

11-5.Duration of flower on plant and flower vase life ''days'':

Data in Table (6) indicate that all tested GA; concentrations
slightly increased duration of flower on plant and flower vase life,
especially the high concentration in both seasons. Likewise, the three
studied levels of Stimufol fertilizer resulted in slightly increments in
these parameters. Meanwhile, 6g/L Stimufol fertilizer-sprayed plants
showed to be the most effective level to induce the highest duration of
flower on plant and flower vase life as compared with other levels or
control in both seasons. Generally, all combinations between GA3 and
Stimufol fertilizer treatments prolonged the duration of flower on
plant and flower vase life "days" in both seasons as compared with
control. However, the highest values of flower duration on plant and
flower vase life were scored by using the combined treatment between
GA; at 200 ppm and Stimufol fertilizer at 6 g/I. when compared with
control and other combinations in both seasons.

The principal role of GA3; upon flowering stimulation in many
plants has been recommended to be manly due to its effect upon
increasing the length of flower stalk (bolting), the process that strictly
must proceeded flowering appearance process (Devlin and Witham,
1983). Moreover, the effects of GA; on flower growth measurements
may be due to the fact that gibberellins play a role in flowering,
probably it is further elaborated into florigen by the plant. Hence,
gibberellins can not be the same substance as florigen but at least it
may act as its precursor. The propounder of (Florigen concept)
florigen but made up of two substances, namely gibberellins and
anthesins. The latter are considered to be nitrogen rich compounds
(Macleod and Millar, 1962).

The aforementioned results of flowering growth measurements
i.e., flowering start, number of flowers, length and diameter of flower
stalk, fresh and dry weights of flower, duration of flower on plant and
flower vase life are in conformity with those obtained by Dantuluri ef
al, (2002) and Tiwari and Singh (2002) on Lilium maculatum,
Wankhede et al., (2002) on Polianthes tuberosa , Gomaa (2003) on-
Dahlia pinnata and Youssef (2004) who mentioned that treated
Strelitzia reginae plants with GA; at 100 or 200 ppm increased
number of flowers/plant, length and diameter of flower, diameter of
flower (cm), fresh weight of flower/plant, duration of flower on plant
and vase life of flower as well as inducing early flowering .




Table(6): Effect of GA; and Stimufol fertilizer treatments on duration of flower on plant and flower vase life
of Hemerocallis aurantiaca plants (2005/2006 and 2006/2007 seasons).

—
Parameters

Duration of flower on plant( days)

Flower vase life(days)

—
|

GA3 GA3
Treatments 00 | Soppm | 100ppm | 200ppm | "™ § 00  soppm 100ppm  200ppm | "
First season
0.0 11.2 11.7 119 12.3 11.8 6.81 7.03 7.80 7.73 7.34
. - | 2g/L 11.9 12.3 12.3 13.2 124 6.92 7.61 8.21 8.01 7.69
Stimufol fertilizer Cagh | 128 138 129 137 | 133 | 723792 863 893 | 8.8
6g/L 13.2 13.7 13.8 14.2 13.7 7.96 8.30 8.92 9.21 8.60
] Mean 123 12.9 12.7 134 7.23 7.72 8.39 8.47
LSD at5 % for
GA; treatments 0.93 0.83
Stimufol fertilizer treatments 1.21 0.76
Interaction (GA; X fertilizer) 1.34 1.14 I
|
Second season |
0.0 11.6 12.0 12.9 12.7 12.3 6.98 7.14 7.95 8.03 7'5L|
Stimufol fertilizer 2g/L 12.2 12.3 13.0 12.9 12.6 7.23 7.63 8.17 8.26 7.82
| 4g/L 13.9 13.6 13.6 135 13.7 7.99 8.02 8.73 8.90 841 §
6g/L 13.7 13.9 14.1 14.3 14.0 7.83 8.19 9.10 9.36 862 §
Mean 12.9 13.0 134 134 7.51 7.78 8.49 8.64
LSD at5 % for
GA; treatments 0.48 0.86
Stimufol fertilizer treatments 0.96 0.82
Interaction (GA; X fertilizer) 1.21 — 1.19
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The aforementioned results of Stimufol fertilizer are coincided
witlh those obtained by Barman and Pal (1993) on Polianthes
tuberosa, Mukherjee et al., (1994) on gladiolus, Singh and Uma
(1996) on Polianthes tuberose and Shahin (1998) on Hemerocallis
aurantiaca, showed that spraying the plants with. greenzit (foliar
fertilizer containing macro and micro elements ) at the rates of 1, 3 or
5cm’ per liter improved flowering start, number of flowers, . length
and diameter of flower stalk, fresh and dry weights of flower and
flower vase life. Youssef (2004) stated that treating Strelitzia reginae
plants with Stimufol fertilizer at 4 or 6 g/L enhanced flowering growth
parameters i.e., number of days to start flowering “flowering date”,
length, diameter, fresh and dry weights of flowering stalk.

III-Chemical composition determinations:

Data in Tables (7&8) reveal that all tested GA3 concentrations
slightly increased leaf N, P, K and total carbohydrates contents with
non- significant increments in most cases. Regarding Stimufol
fertilizer treatments, data showed that leaf N, P, K and total
carbohydrates contents of hemerocallis plants increased with
increasing Stimufol fertilizer level. Hence, 6g/L. Stimufol-sprayed
plants gave the highest values in this concern.

Moreover, all combinations between GAjs concentrations and
Stimufol fertilizer levels statistically increased leaf N, P, K and total
carbohydrates content in both seasons. However, the highest values of
these parameters were recorded by using the combinations of Stimufol
fertilizer at the highest level in both seasons.

The stimulated effect of Stimufol fertilizer may be due to the
role of Stimufol on supplying the plants with their required nutrients
for more carbohydrates and protsins production which are necessary
for vegetative, flowering, bulbs growth and chemical composition
(Marschner, 1995).

The aforementioned results of chemical composition
measurements i.e., leaf N, P, K and total carbohydrates contents
concerning Stimufol fertilizer are coincided with those obtained by
Shahin (1998) on Hemerocallis aurantiaca, demonstrated that
spraying the plants with greenzit (foliar fertilizer containing macro
and micro elements ) at the rates of 1, 3 or 5 cm’ per liter increased
leaf N, P, K and total carbohydrates contents, Naglaa and Kandeel
(2001), Ataa-Alla and Zaghloul (2002) on Iris tingitana, Youssef




Table(7): Effect of GA; and Stimufol fertilizer treatments on leaf nitrogen and phosphorus content (%)

of Hemerocallis aurantiaca plants (2005/2006 and 2006/2007 seasons).

AR SRR
Parameters N% P%
GA; GA;
Mean Mean
0.0 50 200 0.0 50 100 200
Treatments ppm | 100 ppm ppm ppm ppm ppm
First season
0.0 2.63 2.84 3.02 3.26 2.94 0.123 0.132 0.143 0.143 0.135
. - | 2g/L 2.96 2.98 3.60 3.46 3.25 0.142 0.153 0.148 0.169 0.153
Stimufol fertilizer 4 383 379 3.92 432 | 400 | 0146 0162 0169  0.166 | 0.158
6g/L 3.92 4.23 4.52 4.27 4.24 0.151 0.167 0.173 0.183 0.169
Mean 3.34 3.46 3.77 3.83 0.141 0.154 0.158 0.165
LSD at5 % for
GA; treatments N.S N.S
Stimufol fertilizer treatments 0.83 0.018
Interaction (GA; X fertilizer) 0.92 0.023
Second season
0.0 2.90 3.24 3.41 3.38 3.23 0.136 0.142 0.152 0.152 0.146
Stimufol fertilizer | 2gL | 336394 392 379 | 375 | 0142 0146 0157 _ 0.163 | 0.152
| _4g/L 3.97 3.87 4.36 4.11 4.01 0.167 0.153 0.169 0.179 0.167
6g/L 4.02 4.13 4.52 4.23 4.23 0.158 0.167 0.158 0.186 0.167
Mean 3.60 3.80 4.05 3.90 0.151 0.152 0.159 0.170
LSD at5 % for
GA; treatments N.S N.S
Stimufol fertilizer treatments 0.87 0.016
Interaction :GA; X fertilizer) 0.91 0.022
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Table(8): Effect of GA; and Stimufol fertiiizer treatments on leaf potassium and total carbohydates content (%)

of Hemerocallis aurantiaca piants (2065/2006 and 2006/2007 seasens).

Parameters K% Total carbohydrates%
GA3 GA;3
Mean Mean
0.0 50 00 0 0.0 50 100 200
Treatments ppm | 100 ppm | 200 ppm ppm ppm ppm
First season
[ 00 | 132 1.46 1.49 1.45 1.43 9.2 9.8 10.2 10.6 10.0
. s 2g/L 1.41 1.49 1.57 1.52 1.50 9.8 10.7 10.9 11.2 10.7
timufol f = :
Stimufol fertilizer | 4glL | 153 158 1.62 164 | 1.60 | 106 103 1.6 119 | 1Ll
6 1.56 1.62 1.70 1.61 1.62 10.9 11.6 12.2 12.6 11.8
Mean 1.46 1.54 1.60 1.56 10.1 . 10.6 11.2 11.6
LSD at5 % for
GA; treatments N.S 1.46
Stimufol fertilizer treatments 0.16 1.63 i
Interaction (GA; X fertilizer) 0.19 1.82
Second season 1
0.0 1.39 1.43 148 1.47 1.44 9.8 10.3 10.9 10.5 104 I
Stimufol fertilizer | 2g/L 1.47 1.48 1.53 1.50 1.50 10.3 10.8 11.6 10.8 10.9
i | 4g/L 1.46 1.53 1.59 1.52 1.53 10.7 11.6 12.2 113 11.5
6g/L | 1.52 1.57 1.63 1.58 1.58 11.2 11.9 12.9 12.8 12.2
Mean 1.46 1.50 1.56 1.52 10.5 11.2 119 11.4
LSD at5 % for
GA; treatments N.S 1.37
Stimufol fertilizer treatments 0.10 1.59
Interaction (GA; X fertilizer) 0.18 1.78
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(2004) on Strelitzia reginae, El-Sayed (2004) on Iris tingitana ,Abou-
El-Ella (2007) on Acanthus mollis and Youssef and Goma (2007)
showed that spraying Iris tingitana plants with Stimufol fertilizer at 4
or 6 g/L significantly increased leaf N, P, K and total carbohydrates
contents.

The aforementioned results of GA; contaminant with those
obtained by Tawila (2000) on Polianthes tuberose, Dantuluri et al.,
(2002) on Lilium maculatum, Wankhede et al., (2002) on Polianthes
tuberose, Tiwari and Singh (2002) on Lilium maculatum, Gomaa
(2003) on Dahlia pinnata, Salama (2003) on Strelitzia reginae
Youssef and Goma (2007) on Iris tingitana and Abou El-Ella (2007)
reported that spraying Acanthus mollis plants with GA3 at 100 or 200
ppm increased leaf N,P,K and total carbohydrates contents.

IV-Anatomical studies:-
IV -1.Regarding cross section of leaf:

As shown in Table (9) and Figure (1) different applied
treatments enhanced in mostly characters of leaf compared with the
control, especially leaf blade thickness, number of vascular bundle in
blade. Also, it could be noticed that increases of vascular bundle
length, thickness of phloem and xylem in vascular bundle, .....etc.



Table(9): Effect of GA; and Stimufol fertilizer treatments on histological features ( micron)
in leaf of Temerocallis aurantiaca piants during 2007 season.

Centrol

Stimufol at 4g/L

Stimufo! at 6g/L

706.50

638.10

11.70

15.78

7.65

11.25

54.00

58.80

| Lower epidermal thickness.

22.85

29.25

| Length of vascular bundle.

387.45

398.02

| Thickness of upper fibers in vascular bundie

45.00

51.30

l Thickness of phloem in vascular bundle

67.50

78.30

146.92

164.70

102.60

103.05

Thickness of widest xylem vessel in vascular bundie

S
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Fig. (1): Shows the effect of GA; and Stimufol fertilizer on
histological features in leaf of Hemerocallis aurantiaca plants (100
X).
C-control A- GA; at 200 ppm + Stimufol fertilizer at 4g/L.
B- GA; at 200 ppm + Stimufol fertilizer at 6g/I..
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IV -2.Concerning cross section of flower stalk:

As shown in Table (10) and Figure (2) different applied
treatments improved in mostly characters of flower stalk anatomy
compared with the control, specially epidermal cell layer thickness,
number and thickness of cortex and p1th number of vascular bundles
and thickness of xylem and phloem.

Such enhancement attributed to GA3 may be due to the fact that
GAj; stimulates the flower bud formation and enhance on cell division
and elongation. The Stimufol fertilizers supply the plants with macro
and micro elements to increase and improve the histological
parameters.

In general, the stimulatory effects of the applied treatments upon
the anatomy features of treated plants could be attributed to effects of
GA3; and Stimufol fertilizer in supplying the plants with their
requirements of nutrients for more carbohydrates and proteins
production which are necessary for vegetative, flowering, bulbs
growth and chemical composition.

The same trend was found by Rak and Nowak (1989) on
snapdragon cuttings; El- Shourbagy et al., (1995) on flax; Marschner
(1995) on higher plant; Shou-Fang et al., (2003) on Chmese chestnut
and Naor et al., (2004) on Iris tingitana.

Concluswely, in order to produce early flowered Hemerocallis
aurantiaca plants with higher flowers number, longer flower stalk and
heaviest flower fresh and dry weights, it is preferable to spray the
plants with the combined treatments between GA3 at 200ppm and
Stimufol fertilizer at 4 or 6g/L.




Table (10): Effect of GA; and Stimufol fertilizer treatments on the histological features
( micron) of the flower stalk of Hemerocallis aurantiaca plants during 2007 season .

144%

}’ Characters ( micron)

i

Control

Stimufol at 4g/L

Stimufol at 6g/L |

| Flower stalk diameter.

4209.79

5145.30

6174.36

| Epidermal cuticle thickness.

11.25

13.30

16.20

| Epidermal cell thickness.

20.70

21.60

25.20

| Cortex layers thickness.

288.00

387.00

403.20

| Thickness of fibers in vascular bundle

147.60

148.50

163.80

| number of vascular bundles.

86.00

91.00

117.00

| Length of large vascular bundle.

515.70

1319.76

1375.57

Thickness of phloem in vascular bundle

129.15

141.75

153.90

i Thickness of xylem in vascular bundle.

140.23

154.20

148.65

{ number of vessels in xylem bundle.

18.00

19.50

23.00

| Thickness of widest xylem vessel in vascular bundle

45.00

69.30

69.75

) Parenchymatous pith thickness.

640.00

1350.00
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Fig. (2): Shows the effect of GA3; and Stimufol fertilizer on
histological “atures in flower stalk of Hemerocallis aurantiaca
plants (100 x).

C-control A- GA; at 200 ppm + Stimufol fertilizer at 4g/L.
B- GA; at 200 ppm + Stimufol fertilizer at 6g/L.
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