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ABSTRACT

INTRODUCTION

Clivia miniata is a member of Duchess of Northumberland, Lady Charlotte
Family: Amaryllidaceas, Clivia- after the Clive who first cultivated and flowered the
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type specimen in England, miniata - colour of
red lead - referring to the flowers. Clivia
miniatq is a clump forming perennial with
dark green, strap shaped leaves which arise
from a fleshy underground stem. The flowe-
ring heads of brilliant orange or red trumpet
shaped flowers appear mainly in Spring to

-Summer, but also sporadically at other times

of the year. The rhizomes are reportedly extre-
mely toxic as it contains small amounts of
lycorine, making it poisonous,but are used
medicinally for various purposes. It can be
propagated by means of seed, as well as
vegetatively through offsets. It is preferable to
grow under partial shade, (they are sensitive to
full sunlight) (Duncan, 1999). Many authors
demonstrated that growth and flowering of
many omamental bulbs can easily be forced
by different growth regulators among whlch
kinins group. Kinetin is reoogmzed by its

ability to induce cell division in certain plant
tissues (Cheema and Sharma, 1982) it can also
overcome the apical dominance of many
plants and stimulate the lateral buds to
develop into an entire new plant. Kinetin can
delay senescence and cause transport of many
solutes from older parts of the leaves or even
from older leaves into the treated zone
(Salisbury and Ross, 1974). In this respect,
Shahin (1998) reported that kinetin at 75 ppm
increased the values of all tested vegetative
and flowering growth parameters of crinum
and hemerocallis plants. Youssef (2004)
indicated that 200 ppm kinetin-sprayed plants
improved all studied vegetative and flowering
growth traits of Strelitzia reginae plants,
Growth and development of many plants
showed variable responses resulting from
planting under different light intensity as was
reported by many investigators. In this respect,
Hell (1996) found that in a greenhouse trial,
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Gerbera was shaded with 0, 30, or 70%
shading, the non shaded plants showed a
significant growth depression i respect to
leaves and flowers/plant when compared with
those grown under 30 or 50% shade. Yih and
Huang (1998) planted five Lily cultivars under
50, 60 or 70% shading, and they found that
vegetative and flowering growth were enhan-
ced as the shading percentage increased when
compared with plants grown under full sun
light. Salama (2003) revealed that growing
Strelitzia reginae plants under shading (range
from 17430-17960 lux.) improved all studied
vegetative growth and flowering traits as
compared with those grown under full sun
light. Plants grown in full sunlight differed

* from those grown in shade as follows: Leaf

epidermal cells were larger, the stomata were
smaller but more numerous per unit area and
all leaf regions, both in the mesophyll and
migvein, were larger. The ratio of the vascular
arca to leaf area was higher but the rate of
flow in the vessels was similar (Penfound,
1931), Due to shadow effect, thicker leaf
thickness and greater leaf mass per area (Bao,
2005). The effects of different light intensities
on the anatomical structure and on the pig-
ment contents in leaves of Tradescantia
pallida cv. purpurea. Ouce light ntensity
became lower, the thickness of leaf lamina
and mesophyll were reduced. Adjustments in
light-harvesting antenna size were observed:
an increase in chlorophyll a + b/carotenoids
ratio at low-light growth conditions (Paxva et
al., 2003).

Thereupon, the present work is an
attempt to enhance the flowers quality and
productivity of Clivia plants under partial
shade or shade conditions with the help of
kinetin treatments.

MATERIALS AND METHODS

This study was carried out at the
Floriculture Nursery of the Horticulture
Department, Faculty of Agriculture at
Moshtohor, Benha University, during 2006/
2007 and 2007/2008 scasons.

Plant material:

Clivia miniata bulbs (local variety
with red flower) at the size of 21.32 - 24.58
cm circumference, 6.12 — 6.94 cm diameter,

about 312 - 321 g weight and carry about 3-4
leaves were used in this study.

Planting procedure:

On September 1* of both seasons, the
bulbs were planted in beds 180X180 cm as
every bed contained 9 bulbs planted at 60X60
cm. and the beds were located in two places
i.e., partial shade to grow under 40% shading
net by using black saran (15400-16700 lux.}
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and shade to grow under lathhouse (8600-
0800 lux.), where the plants received the
treatments of kinetin. The present work inclu-
ded thie following treatments, partial shade and
shade conditions as a main plots. Each treat-
ment of the main plots was sprayed with
kinetin at concentrations of 0.0, 50, 100 and
150 ppm three times after 60, 80 and 100 days
from planting as a sub piots. Thereupon, the
present work is a factorial experiment inclu-

Table (a): Mechanical an

ded two factors (light intensity X kinetin
concentrations) as well as their combinations.

The soil in the experimental area was
a clay loamy soil. The physical and chemical
characteristics of the soil were shown in
Tables (a and b). Mechanical analysis was
estimated according to Jackson (1973), where-
as, chemical analysis was estimated according
to Black ef al. (1982).

is of the rimental soil.

: Seasons
Parameters Unit SOGTI00 TOGI/3008
Coarse sand % 5.57 572
Fine sand % 16.88 17.85
Sili % 27.38 2521
Clay % 50.17 5122
Textural class R Clay loam Clay loam

After two months from planting the
plants were fertilized with NPK using ammo-
nium sulfate (20.5% N), calcium super-
phosphate (15.5% P,0;5) and potassium sulfate
(48% K,0). A mixture of the three fertilizers,
witharatioof 1 :1:1 (N : P,0s : K;0), was
prepared and applied to the experimental area
at the rate of 50 g/m’. Common agncultural
practices (irrigation, manual weed control, .
etc.) were carried out when nesded.

Experiment layout:

The design of the experiment was a
split plot design with eight treatments (two
light ntensity levels x four kinetin concen-
trations) replicated 3 times (each replicate
consisted of three beds, with 9 bulbs/bed). The
treatments of light intensity were assigned to
the main plots, whereas kinetin treatments
were employed to the sub plots.

Data recorded:

I- Vegetative growth measurements:
plant height (cm), number of leaves

and offsets/plant, length, width and fresh

weight of leaf (at the beginning of flowering).

II- Flowering growth measurements:

Flowering date (number of days from
planting till first floret showmg color), number
of flowers/plant, number of florets/flower,
duration of flower on plant, length and fresh
weight of flower.

HI-Anatomical study:

The samples of leaf were taken from
the 4™ leaf from top and the samples were
taken from all treatments added with the
control. The specimens were taken then killed
and fixed in FAA (Sml. formalin, Sml. glacial
acetic acid and 90ml. cthyl alchohol 70%),



washed in 50% ethyl alcohol, dehydrated in
serics of ethyl alchohols 70,90,95 and 100%,
infiltrated in xylene, embedded in paraffin
wax with a melting point of 60-63°C, sec-
tioned 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. Hence, leaf stomatal
characteristics i¢., stomatal density (number
of stomata per leaf area unit/360u and
stomatal pore dimensions (length and width))
for the upper leaf surface were determined
from impressions of the leaf surface on
transparent fingemnail polish according to
methods described by Stoddard (1965) and
Manning et al. (1977) and Laz (1999).

IV- Chemical analysis:

- Total nitrogen percentage was determined in
the dried leaves by using wet digestion
according to Piper (1947), using micro-
kjeldahl method as described by Homeck
and Mikller {1998).

- Phosphorus percentage was determined
calorimetrically in spectronic (20) spectro-
photometer using the method described by
Sandell (1950).
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- 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).

- Total chlorophylls was determined i leaf
samples (mg/100g FW) by using colon-
metric method (A.O.A.C, 1990)

-Total soluble indoles;

Total soluble indoles were determi-
ned using colorimetric method (A.0.A.C,
1990) using standard curve of indole acetic
acid.

- Total soluble phenols:

Total soluble phenols were determi-
ned by using folindenis colorimetne method
{A.O. AC, 1990), using a standard curve of

pyrogallol.

Statistical analysis:

All data obtained in both seasons of
the study were subjected to analysis of
variance as a factorial experiment in split plot
design. LSD method at 5% level was used to
differentiate between means according to
Snedecor and Cochran (1989). {

RESULTS AND DISCUSSION

Effect of light intensity and kinetin treat-
ments on vegetative growth, flowering and
chemical composition of Clivia miniata
plants

I- Vegetative growth measurements:

Data obtained for vegetative growth
measurements ie., plant height, munber of
leaves, number of offsets, leaf length, leaf
width and fresh weight of leaf as affected by
light intensity ie., partial shade "15400-
16700 lux." or shade " 8600-9800 lux." and
kinetin treatments ie., 0.0 ppm (control), 50
ppm, 100 ppm and 150 ppm as well as their
combinations are presented in Tables (1 & 2).
The data show that growing Clivia plants
under shade was more effective than those
grown under partial shade concerning
increasing the values of plant height, number
of leaves and offsets, length, width and fresh
weight of leaf in both seasons.

Regarding the effect of the tested
kinetin concentrations, it was interested to
note that there was a positive relationship
between vegetative growth measurements and
kinetin concentrations. Hence, as the concen-
tration of kinetin increased, the values of
vegetative growth measurements increased to
reach the maximum increasing at the high
concentration (150ppm). Therefore, 150ppm
kinetin- sprayed plants statistically scored the
highest values of plant height, number of
leaves, number of offsets, leaf length, leaf
width and leaf fresh weight when compared
with untreated plants “control in both
seasons. As for the interaction effect between
light intensity and kinetin treatments, it was
obvious that all resulted combinations succee-
ded in increasing the valucs of vegetative
growth measurements as compared with
control in both seasons. Generally, the highest
values of plant height, number of leaves,
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number of offsets, leaf length, leaf width and when compared with the remaining treatments
leaf fresh weight were recorded by 150ppm  and control in the first and second seasons.

kinetin- treated plants grown under shade

Tablé (1): Effect of light intensity and Kinetin treatments on plant height (cm), number of
leaves and offsets/plant of Clivia miniata plant during the two seasons of

2006/2007 and 2007/2008,
Season First season {2006/2007)
Parameters Plant height No. of leaves No. of offsets
ight intensity | Partiat | Mean Partial | Mean Partial | Mean
Kinetin Shade | " ade Shade | cpade Shade } "o de
Control 75.6 | 549 1653 173 | 123 148 1192 173 [ 183

Kinetin at 50 ppm 798 1596 (6971209 151 118001 236 | 194 | 2.15
Kinetin at 100 ppm 8631653 [ 7581258 | 173 | 216 [ 296 | 212 | 254
Kinetin at 150 pm 028 1698 [ 813287 192 | 240 | 3.11 | 2.27 | 2.69

Mean "836] 624 232 | 16.00 258 | 2.02
g g | Forlightintensity 12.36 4.24 0.33
4 S For kinetin 342 2.82 0.24
® | For the interaction 491 3.67 027
Second season (2007/2008)
Control 729 | 573 | 651 | 197 | 13.9 168 | 196 | 1.80 { 188

Kinetin at 50 ppm 783 1 63.0 [ 70.7 [ 235 | 176 | 206 ; 244 | 199 | 222
Kinetin at 100 ppm 857 | 696 (7771291 | 172 { 232 | 308 | 196 | 252
Kinetin at 150 ppm 395 | 734 18151323 [ 204 | 264 | 3.18 | 223 | 2.71

Mean 81.6 ] 262 1 173 267 1 200
o ig . For light intensity 11.57 519 0.43
%S |~ Torkietin 4,62 3.40 0.21
= % [ For the Interaction 6.13 4.02 0.29

Table (2): Effect of light intensity and kinetin treatments on leaf length,  leaf width and leﬁf
fresh weight of Clivia miniata plant during the two seasons of 2006/2007 and

2007/2008.
Season First season (2006/2007)
Leaf length Leaf width leaf fresh
Parameters e (H:Sgt Mean (cm) Mean weig!i(gL__. Mean
ight intensi Partial Partial | Partial
K.inetin ty Shade shade Shade shade Shade shade
Control 642 | 458 [ 550 ] 438 ¢ 401 | 420 ] 386 | 31.2 | 349

Kinetin at 50 ppm 694 | 493 |59.4] 446 | 4.13 | 430 | 40.2 | 329 | 36.6
Kinetin at 100 ppm | 749 | 551 } 650 ] 463 | 420 | 442 | 439 | 383 | 41.1
Kinetinat 150ppm | 778 | 594 | 686 | 481 | 423 | 452 | 478 | 392 | 433

Mean 716 | 524 457 | 4.14 426 | 354
a8 For light intensity . 11,45 0.25 3.15
42 For kinetin 3.54 0.08 1.69
* | For the interaction 5.64 0.19 2.99
Second season (2007/2008)
Control 624 | 473 [ 549 ] 441 | 4.11 | 426 ] 357 | 329 [ 343

Kinettn at 50 ppm | 665 | 512 | 589 | 453 | 429 | 441 ] 39.6 | 357 |} 377
Kinetinat 100 ppm | 723 | 576 | 650 | 479 | 426 | 453 | 415 | 398 | 40.7
Kinetin at 150 ppm | 748 | 612 | 680 | 4.98 | 432 | 465 | 439 | 423 | 43.1

Mean 690 | 54.3 468 | 425 402 | 377

LS.D | Forlight ntermity 8.17 0.21 1.83
at For kinetin kNN 0.16 154
0.05 | Forthe ternction 4,30 0.21 2.39

Partial shade (under 40% shading net conditions: 15400-16700 lux.). Shade (under lath house
conditrons: 8600-9800 lux.)



These results might be due to the role
of kingtin in promoting protein synthesis,
increasing cell division and enlargement
(Cheema and Shamma, 1982). Moreover,
These’ results might be explained according to
the role of kinetin in promoting proteins,
soluble and non-scluble sugars synthesis, or
may be due to the ability of kinetin for making
the treated area to act as a sink into which
nutrients from other parts of the plant are
drawn (Salisbury and Ross, 1974).

The aforementioned results of kinetin
are in conformity with those aftained by
Runkova (1985) on Dhalia pinnata, Criley
(1988) on Strelitzia, Alpinia and Heliconia,
Auda (1992) on Hippeastrum vittatum,
Maximoos (1993) on Gerbera jamesonii and
Youssef (2004) who indicated that spraying
Strelitzia reginae plants with kinetin at 100
and 200 ppm increased number of leaves and
offsets/plants, the length and thickness of leaf
petiole and their fresh and dry weights. The
abovementioned results of light intensity are
in harmony with those attained by Hell (1996)
on Gerbera plant, Yih and Huang (1998} on
five Lily cultivars and Salama (2003) revealed
that grown Strelitzia reginde plants under
shading (range from 17430-17960 lux.)
improved all studied vegetative growth traits
i.e., number of leaves and offsets, fresh and
dry weights of leaves as compared with those
grown under full sun light.

11- Flowering growth measurements:

Data of the time to the first floret
showing color as an indicator of flowering
date by days determined from the beginning
of planting date, September 1%, in the two
seasons, are shown in Table (3). Data reveal
that growing Clivia plants under shade
conditions approved to be the most promising
one in inducing the earlicst flowering when
compared with those grown under partial
shade conditions.

Regarding the effect of kinetin con-
centrations, it was observed that all tested
idnetin applications statistically decreased the
number of days reguired to start flowering,
especially the medivm concentration (100
ppm), followed in descending order by the
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highest concentration {150 ppm) and finaily
the lowest one (50 ppm) as compared with
control in both seasons. As for the interaction
effect between light mtensity and kinetin
treatments, it was found that all tested com-
binations succeeded in advancing flowering
date when compared with control in both
seasons. However, the earliest flowering date
of Clivia plants was scored by 100ppm
kinetin-sprayed plants grown under shade
conditions as compared with control and the
rest treatments in both seasons. With respect
to number of flowers/plants, number of
florets/flower, duration of flower on plant,
flower length and flower fresh weight, data in
Tables (3 & 4) show that growing Clivia
plants under shade conditions was more
effective than growing under partial shade
conditions concerning increasing the values of
number of flowers/plant, number of florets/
flower, duration of flower on plant, flower
length and flower fresh weight in both
seasons,

Referring to the effect of kinetin
concentrations, data in Tables (3 & 4) indicate
that all tested kinetin concentrations succee-
ded in improving flowering growth measure-
ments. The improvements of flowering
growth were in parallel with the tested kinetin
concentrations, so the highest values of flowe-
ring growth measurements were recorded by
the high kinetin concentration, followed
descendingly by using the medium concentra-
tion. Conceming the interaction effect bet-
ween light intensity and kinetin treatments,
data in Tables (3 & 4) indicate that ail resulted
combinations caused an increases in flowering
growth measurements. In general, 150 ppm
kinetin- sprayed plants grown under shade
conditions showed to be the most effective
treatment in inducing the highest values of
number of flowers/plant, number of florets/
flower, duration of flower on plant, flower
length and flower fresh weight in both
seasons. These results might be explained
according to the role of kinetin in promoting
proteins, soluble and non-soluble sugars
synthesis, or may be due to the ability of
kinetin for making the treated area to act as a
sink into which nutrients from other parts of
the plant are drawn. Additionally, These
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results may explain the role of cytokinins on
promoting proteins and pigments synthesis
and their ability to delay senescence and
withdraw sugars and other solutes from older
parts of a plant to the new organs (Salisbury
and Ross, 1974). In the same line Leopol and
Kawase (1964) stated that cytokinins stimu-
late the movement of sugars, starch, amino
acids and many other solutes from mature
organs to primary tissues of other ones.
Furthermore, it may be due to the role of
kinetin in increasing the promoters level in the
plant tissues at the expense of the inhibitors to
induce flowering. The abovementioned results
of kingtin are in harmony with those reported
by Runkova (1985) on Helemium sp and
Danlia pinnata, Tia (1986) on Zantedeschia
elliotiana, Nabih and Sakr (1991) on Freesia,
Auda (1992) on Hippeastrum vittatum,
Maximoos (1993) on Gerbera jamesonii,
Khalatalla et al., (1995) on Dahlia pinnata
and Shahin (1998) who mentioned that treated
Crinum and Hemerocallis plants with kinetin
at 30 and 75 ppm significantly increased the
number of flowers, length and thickness of
flower stalk as well as their fresh and dry
weights. The aforementioned results of light
intensity are in conformity with those obtained
by Hell (1996) on Gerbera plant, Yih and
Huang (1998) on five Lily cultivars and
Salama (2003) who reported that growing
Strelitzia reginae plants under shading (range
from 17430-17960 lux.) increased the number,
length, fresh and dry weights of flowers/plant
as compared with those grown under full sun
light.

I11-Anatomical study:
a-Leaf structure;

As shown in Table (5) and Figures
(1&2) Clivia plants grown under shade were
better than those grown under partial shade
concerming the higher values of certain
anatomical characteristics e.g., leaf blade
thickness, number & thickness of spongy
tissue, thickness of xylem & phloem tissues,
vascular bundie length and thickness of the
widest xylem vessel in vascular bundle.
Meanwhile, the plants grown under partial
shade showed higher values in the cuticle
layer & epidermal layer thickness, length of
vascular bundle, xylem thickness, number of
vessels and thickness of widest xylem vessel

in vascular bundle than those grown under
shade conditions. As for the leaf structure, it is
quite evident that an obvious increase was
existed in most studied characteristics in leaf
blade by the shade and kinetin foliar spray.
Such increase was clearly observed in the
plants grown under the shade and kinetin
foliar spray at 150 ppm.

b- Epidermal characteristics:

The different investigated epidermat
characteristics were per leaf area unit/360) as
shown from Table (6), data show that grown
Clivia plants under shade conditions mncreased
the stomatal characteristics, especially epi-
dermal cell dimensions (length and width) and
stomatal dimensions (length and width) com-
pared with those grown under partial shade.
Meanwhile, the number of total stomata and
number of open stomata per leaf area
wnit/360p, were decreased relatively in these
traits. Also, the control plants grown under the
shade conditions recorded increment in
epidermal cell dimensions reached to 158.40
and 25.20 p for length and width, respectively
and 55.80 and 36.70 p for length and width of
stomatal dimensions, respectively. Mean-
while, the control plants grown under parfial
shade conditions recorded 90.00 and 27.00 p
for length and width of epidermal cell
dimensions, and 46.00 and 23.22 . for length
and width of stomatal dimensions, respec-
tively.

Also, data show that the studied
characteristics varied in their response to
kinetin spray. Since, the epidermal charac-
teristics were increased with increasing the
concentration of kinetin to reach their maxi-
mum values with the highest concentration
(150ppm) especially, in the Clivia plants
grown under shade.

Generally, the effect of light on leaf
structure resulted from increase cell sap
concentration due to increasing the photo-
synthetic rate, accumulation the sugars in the
cells and increased the transpiration rate
leading to possible damage in some tissues
reversing up to growth weakness in such
plants known to be sensitive for full sun light
(Gorischeva, 1979; Fahn,1990 and Glover,
2000).
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Table (3): Effect of light intensity and kinetin treatments on flowering date (days), number
of flowers/plant and number of florets/flower of Clivia miniata plant during the
two seasons of 2006/2007 and 2007/2008,

.~ Season First season (2006/200
. No. of No. of
Parameters Flowering date flowers/plant florets/flower
Light intensity Mean Mean Mean
Partial Partal Partial
ogin Shade shade Shade shade Shade shade
Control 243212496 (24641 143 112 {128 274 | 211 | 243
Kinetin at 50 ppm 2364 | 2453 (2409 196 | 136 [ 166} 298 [ 253 | 276
Kinetin at 100 ppm | 2225 2382 [233.9] 211 142 [ 1777 337 | 279 { 308
Kinetin at 150 ppm | 229.6 | 239.7 {231.1]| 2383 185 {234 362 | 286 | 32.9
Mean 2329 | 2432 208 | 144 318 | 260
a4 For light intensity 12,30 0.32 2.49
A< | Forkinetin + 4,26 0.26 2.11
* | For the interaction 7.58 0.31 2.36
Second season (2007/2008)
Control 2306 | 2462 |2429 151 120 [ 1361 252 196 | 224

Kinetin at 50 ppm 231.71243.0 12374 187 | 143 | 165] 276 | 225 | 251
Kinetin at 100 ppm [ 219.1 ] 2409 [2327] 233 | 149 [ 191 [ 293 | 28.1 | 287
Kinetin at 150 ppm {22451 237.8 [2285] 276 | 1.88 | 232 | 329 | 278 | 304

an 228.7[ 242.0 2.12 | 156 288 | 245
g | Forlgitintensty 9.14 037 . 2.53
4 S |For kinetin 3,21 0.25 2.01

® | For the interaction 6.17 0.29 2.93

Table (4): Effect of light intensity and kinetin treatments on duration of flower on plant
(days), flower length and flower fresh weight of Clivia miniata plant during thc
two seasons of 2006/2007 and 2007/2008.

Season First season (2006/2007)
Duration of Flower length Flower fresh
Pa;ameters flower {em} weight
ight intensity Partial| MeR2 Partia| Mean Partial | Mean
hetin Shade chade Shade shade Shade shade
Control 218 { 17.1 ] 195 ] 629 | 439 | 534 | 834 | 583 | 709

Kinetin at 50 ppm 2531219236 ] 653 {497 ) 575 | 897 | 648 | 773
Kinetin at 100 ppm 316 1 207 | 262 | 697 [ 483 | 59.0 | 983 | 69.2 | 83.8
Kinetin at 150 ppm 348 1236 ] 292 | 753 [ 536 | 64.5 | 1056 | 783 | 92.0

Mean 284 [ 20.8 68.3 | 48.9 943 1677
8% For light intensity 5.03 9.60 12.80
4 < | For kinetin 3.29 3.3 5.76
® | For the interaction | 4.20 3.87 7.03
Second season (2007/2008)
Control 234 (19312147 597 4171507 | 768 | 539 1 654

Kinetin at 50 ppm 285 12171251 | 641 (442 ) 542 | 827 | 59.0 1 709
Kmnetin at 100ppm [ 279 {236 | 258 | 679 477 | 578 ] 803 | 661 1 777
inetin at 150 ppm | 314 [ 250 | 282 | 738 (506 622 | 976 | 728 | 85.2

Mean 778 | 224 66.4 | 46.1 86.6 | 630
g | Forlightintensity 3.92 8.41 13.09
v & |For kinetin 2.78 3.79 4.98
= % [For the interaction 350 350 5.30

Partial shade (under 40% shading net conditions: 15400-16700 lux.). Shade (under lath house
conditions: 8600-9860 lux.).
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Table (5): Effect of light intensity and kinetin on hlstologlcal characteristics of Clivia plant
leaf (2007/2008, season). 7

1871.73
13.50

13.05

51.30
37.08
1756.80
25.00

70.27

umber of chloronchyma layers
in spongy tissue under the upper . ) . . 5.00

8.00

“432.00
162.00

126.90

8.00

Table (6): Effect of light intensity and kinetin on stomatal characteristics of epidermal jeaf
in Clivia plant (2007/2008, season).

Treatments The shade Partial shade

. .g i E: g & g % % £
pidermal E .% 2 2 % g sl i iz
characteristics(micron © E = a O e &
z;'ifgth of the epidermal |50 401 166 901 169.30] 176.40] 90.00 | 94.50 | 12735 [ 169.80
cel',dth of the epidermal * | 550 | 5940 | 3420 | 42,30 | 27.00 | 3060 | 34.42 | 39.60
umber of total stomata

ber leaf area unit/360y., 350 | 3.00 | 350 | 250 | 3.50 | 250 | 4.00 | 5.00

Number of open stomata | 5 | 550 | 350 | 250 | 050 | 0.00 | 100 | 167
er leaf area unit/3600,

umber of close stomata
er leaf area unit/360y, 100 | 050 | 050 ] 000 { 300 | 250 | 3.00 | 3.33

Length of the stomata, 55801 5625 ] 5850 | 62.12 | 46.00 | 46.80 | 46.80 | 50.30
idth of the stomata. 36.70 | 3780 § 43.20 | 4860 ¢ 23.22 | 30.60 | 31.50 | 39.60
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Several researches have demonstrated
that exposing the plants to light in excess may
cause damage to the photosynthetic apparatus
and that photosynthetic organisms present a
few mechanisms for photo protection within
the chloroplast, regulation of photosynthetic
light harvesting, and electron transport balan-
ces the absorption and utilization of light
energy. For example, adjusiments in light-
harvesting antenna size and photosynthetic
capacity can decrease light absorption and
increase light utilization, respectively, during
relafively longterm acclimation to excessive
light (Niyogi, 1999). These pigments have
been associated to the protection of the photo-
synthetic apparatus against the actions of
oxygen free radicals (Krause, 1988), whose
production increases under high light intensi-
ties.

The same results were obtained by
Wilson and Cooper (1969) in lolium; Sims
and Pearcy (1992) in Alocasia macrorrhiza;
Paiva et al. (2003) in Tradescantia pallida

Table (7) :
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(Rose) Hunt. cv. purpurea Boom (Comme-
linaceae) leaves; Bao (2005)

IV-Chemical composition determinations:

Daia in Tables (7 & 8) show that
growing Clivia plants under shade conditions
was greatly effective than those grown under
partial shade regarding increasing leaf N, P, K|
total chlorophylls and total indoles contents.
On contrary, growing Clivia plants under
shade conditions was more effective than
those grown in partial shade in decreasing leaf
total phenols content in both seasons. More-
over, leaf N, P, K, total chlorophylls and total
indoles content (%) progressively increased
with increasing the concentration of kinetin to
reach their maximum values at the highest
concentration in both seasons. On the reverse,
all tested applications of kinetin decreased leaf
total phenols content (%). The decreases in
leaf total phenols content were in paraliel to
the increasing of kinetin concentration in both
seasons.

Effect of light intensity and kinetin treatments on leaves N, P and K% content
of Clma mmwta lant dunn the two seasons of 2006/2007 and 2007/2008

First season (2006/2007)

Mean

P%
Partial
shade

Mean
Shade

2.93

0.14 { 012 [0.13

3.10

0154 0.11 1013

3.25

017 | 0.14 (0.6

3.38

019 } 0.14 | 0.17

0.16 | 0.13

For light intensity

0.021

For Linetin

0.012

For the interaction

0.020

Second season (2007/2008)

3.06
3.28
3.29
346

0.13
0.16
0.15
0.17
0.15

0.11
0.12
0.12
0.14
0.12
0.021
0.014
0.015

15400-16700 lux.). Shade (er tath house

0.12
0.14
0.14
0.16

For light intensity
For kinetin

Fur the interacﬁon

Partlal shade (under 40% s net condmons
conditions; 8600-9800 lux.).
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Table (8): Effect of light intensity and kinetin treatments on total chlorophylls, total
phencls and total indoles (mg/100g f.w.) of Clivia miniata plaat during the two
seasons of 2006/2007 and 200712008

Tatal indoles

Total phenols

Meau Partial
shade

Partial

shade Shade

Shade

1859 12465 ] 2162 | 2146 [ 143.7

173.6 1238.171 2059 2314 [169.2

162.4 {2290 195.7] 244.0 | 158.4

1593 {22187 190.6| 249.8 [ 172.6

1703 |233.6 235.0 {161.0

27.03 32.35

For kipetin

10.15 18.14

For the interaction

12,70 21.20

Second season (2007/2008)

2364

1926 {261.7] 227.21 2043 | 131.5

2503

184.0 | 243.1] 213.6 ] 2119 | 152.0

2540

169.3 {24641 20791 2242 1493

2659

162.7 | 233.04{ 197.9( 236.8 | 157.1

1772 ] 246.1 219.3 | 147.5

For light intensity

r.22 38.56

For kinetin

12.60 15.23

For the mterachnn

17.70

14.35

Partxal shade (under 40% shadmg net condmons 15400-167001ux) Shade (under lalh housc

conditions; 8600-9800 lux.).

So, the lowest leaf total phenols
content {%) was recorded by using the highest
concentration of kinetin in both seasons. As
for the interaction effect between light inte-
nsity and kinetin treatments, it was obvious
from Tables (7 & 8) that all resulted combina-
tions succeeded in increasing leaf N, P, K,
total chlorophylls and total indoles contents.
On the opposite, all tested combinations of
light intensity and kinetin treatments decrea-
sed leaf total phenols content (%) in both
sgasons. In general, the highest leaf N, P, K,
total chlorophylls and total indoles contents
(%) as well as the lowest leaf total phenols
content (%) were obtained by 150ppm
kinetin-sprayed plants grown under lath house
conditions in both seasons.

These results may explain the role of
cvtokinins on promoting proteins and pig-
ments synthesis and their ability to delay
senescence and withdraw sugars and other

solutes from older parts of a plant to the new
organs (Salisbury and Ross, 1974). In the
same line Leopol and Kawase (1964) stated
that cytokinins stimulate the movement of
sugars, starch, amino acids and many other
solutes from mature organs to primary tissues
of other ones. Furthermore, may be due to the
role of kinetin in increasing the promoters in
the plant tissues at the expense of the inhibi-
tors. In this concem, Kenneth (1979) reported
that the total control of plant growth is vested
not in a single hormonal type — that of auxin -
but is shared by several specially auxins,
cytokinins, gibberellins and ethylene and this
further subjected to namely the phenols,
flavons and absicsic acid. The aforemen-
tioned results of kinetin are in conformity with
those obtained by Awad et al (1980) on
Gladiolus communis, Fikry (1983) on Chry-
santhemum morifolium, Al-Moulla (1989) on
Croton, Maximoos (1993) on Gerbera jame-
sonji, Shahin (1998) on Crinum and
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Hemerocallis plants and Youssef (2004) who
revealed that spraying Strelitzia reginae plants
with kinetin at 100 and 200 ppm significantly
increased leaf N, P, K, total chlorophylls and
total /indoles contents, but it decreased leaf
total phenols content. The abovementioned
results of light intensity are in harmony with
those obtained by Hell (1996) on Gerbera
plant, Yih and Huang (1998) on five Lily
cultivars and Salama (2003) indicated that
grown Strelitzia reginae plants under shading
(range from 17430-17960 lux.) increased leaf
N, P, K, and total chlorophylls contents as

Annals Of Agric. Sc., Moshtohor, Vol. 47(1), 2009

compared with those grown under full sun
light.

Conclusively, in order to produce
early flowered Clivia miniata plants with
higher flowers number, longer flower stalk
and higher number of florets/flower, it is
preferable to grow the plants under shade
conditions and spraved with kinetin at 100 or
150 ppm . Additionally, the plants that grown
under partial shade conditions could give the
previously mentioned prospective traits when
supported with kinetin treatments .

Fig. (1): Effect of shade condition and kinetin treatments on leaf structure of Clivia plant

(50x).
A - control,
Ue. = Upper epidermis.
X. = Xylem tissue.

b-kinetin at 50ppm. ¢- kinetin at 100ppm.
Sp. = Spongy tissue.
Ph. = Phloem tissue.

d- kinetin at 150ppm.
V¥s. = Vascular bundle.
Le. =Lower epidermis.



Fig. (2): Effect of full sun kight and kinetin treatments on leaf structure of Clivia plant

(50x).
a-control, b-kinetin at 50ppm. - kinetin at 100ppm.  d- kinetin at 150ppm.
Ue. = Upper epidermis. Sp. = Spongy tissue. Vs, = Vascular bundle.
X. = Xylem tissue. Ph. = Phloem tissue, Le. = Lower epidermis.
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