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RESULTS AND DISCUSSION

Part1 _
1. Effect of GA3 on the vegetative growth and flowering of

Mercedes Roses plants:
I-A- Winter flush:
1.A.1. Number of leaves per a flower stem:

Data in Table (1) indicated that the different levels of GAj3
increased the number of leaves per flower stem the plants treated with 300
and 200ppm of GAj; produced, 14.56 and 13.77 Lvs per flower stem
respectively compared to the least number as 11.15 Lvs/flower stem with
control plants. GA3 has a regulatory function and can force numerous
functional changes in the plant through the indirect activation of plant
components.

Data of (1992/93) clear Table (2) appear similar trend of results to
those obtained in (1991/92). ,

In this connection, Kijuka, (1963) stated that treatment with GA
accelerated the appearance of the leaves at successive internodes of the
essential oil bearing rose. Nanjan and Muthswany, (1975), found that the
shoots of Rosa bourboniana increased by GA at all concentrations. El-
Dabh et al_ (1978) demonstrated that GA was effective in promoting leaf
formation. Pal and Das (1990) on Lilium longiflorum, stated that GA3
increased the number of leaves/plant.

1.A.2. Fresh and dry weights of a flower stem with leaves in Gms:-
Application of GAjz at 300 pp'm was effective in increasing the fresh

weight of flower stem with leaves as 40.63 gins. compared to 39.31 and
36.42 pms with 200 and 0.00 respectively. Table (1). '
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The treatments which increased fresh weights of flower stem with
leaves were the same which produced heavy dry weights in the same
Table. The differences among the treatments were significant in both
seasons.

Similar results were obtained in the data of 1992/93 Table (2).

El Shafie (1976) reported that GA3 increased length, thickness and

fresh weight of Mountezuma roses. On Anemone coronaria, L and
Ranunculus gsiaticus Hassan et al (1985) found that GA; increased the
fresh and dry weights of plants.

Generally, it may be concluded that the highest concentration 300
ppm 'increased the vegetative growth of Mercedes plants. Moreover, the
untreated plants gave the least vegetative growth.

I.A.3. Number of flowers per plant:

Data of (1991/92) in Table (1) reveale that GA; at 300ppm
concentration gave the maximum number of flowers as 4.41 fls/plant
compared to 3.92 flower with GA; 200 ppm and 3.31 with untreated
plants.

Statistical analysis showed significant differences among these
treatments during the two seasons concerning number of flower/plant. |

Data of (1992/93) in Table (2) reveale that the maximum number of
flowers as (4.20 flowers) was oltained with the 200 ppm concentration of
GAj3. The next treatment which gave high number of fls/plant as 3.83
flowers was 300 ppm concentrattm The least number of flowers per plant
as 2.96 flowers was noticed with ;ontrol plants.

The results were agree with those obtained by Van onsen ef al.
(1962) who found that the applm of GAv to tiffany roses accelerated
flowering and increased the nungber of flowers and stem length. Singh ¢t
al. (1991) found that GA; incregsed the gmwth, flower yield and number

of flower/plant of Tagates ereta, [;.
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I.A.4. Number of flowers per m2:

In Table (1) for first season it is clearly noticed that the
concentration of GA3 at 300 ppm increased the number of flower/m2 as
26. 46 fls/m2. While the next treatment which gave high number of
flowers/m2 as 23.52 was 200 ppm of GA3 concentration. The least number
was 19.86 fls/m2 with untreated plants.

In the second season data in Table (2) indicate also that the number
of flowers of Mercedes rose significantly increased over the control as a
result of GAj3 treatment especially; at 200 ppm with the mean 25.20
fls/m?. While the least value resulted from the control treatment which
gave 17.76 fls/m2. In the meantime the GAj at 300 ppm gave the next
value reached to 22.98 fls/m2. The differences among treatments were
stignificant in both seasons.

I.A.5. Mean length of a flower stem in cms:

- Data in Table (1) for the first season (1991/92) clear that the GA3 at
300 ppm significantly increased the length of the flower stem to 64.7 cms
compared to 52.3 cm for control plants. The next treatment which gave a
longest length of a ﬂower stem as 58.1 cm with GA; at 200 ppm
concentration,

Results of (1992/93) in Table (2) appear similar results to those
obtained in (1991/92). The lowest value was 54. 9 cm for the length of a
flower stem when the plants were untreated by GA3 Table (3).

Statistical analysis showed significant differences among the
treatments during the two seasons. - |

According to (Kegl and Elemo, 1960). GA may cause cell

- elongation by the induction of enzymes that weaken the cell walls. Also,

the mechanism by which gibberellins might stimulate cell clongation is that
the hydrolysis of starch resulting from the production of GA- induced a-
amylase which might increase the concentration of sugar, thus raising the
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asmotic pressure in the cell soap so that water enters the cell and tends to
stretch.

I.A.6. Mean diameter of a flower stem. in cms:

The thickness diameter of a flower stem (1.02 cm) resulted from
GA; at 300 ppm. While GA; at 200 ppm gave the next diameter of a
flower stem as 0.99 cms. Control plants produced the thiner diameter of a
flower stem as 0.81 c¢m Table (1).Data in the second season (1992/93)
shown in Table (2) appear similar trend of results to those obtained in the
first season (1991/92). '

Statistical analysis showed significant differences among these
treatment during the two seasons.

The results agree with those reported by Mohamed (1988) and El-
Shafie (1979) on roses who found that GA treatment increased the flower
stem thickness.

LA.7. Mean diameter of a flower in cms:

In Tables (1 and 2) for first and second seasons, it is clearly noticed
that the GAj; at 300 ppm increased the diameter of flowers during the two
seasons as 8.95, 9.09 cms, respectively.

The next treatment which gave large diameter of a flower as 8.74
and 8.81 cms was 200 ppm of GA3 concentration for first and second one
respectively.

The least value of flower diameter was 8.12 and 8.40 cm with the
control plants in both seasons. The differences among treatments were

‘significant in both seasons. On camation plants Amitaba (1990) reported

that GAj increased the flower diameter.
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I.A.8. Fresh and dry weight of a flower in Gms:

The fresh and dry weights of a flower were also affected with the
different concentrations of GA5 since the heaviest fresh weight of a flower
as 10.26 gms/flower was produced with GA3 at 300 ppm. While 200 ppm
gave the next value as 9.94 gms. The least fresh weight as 8.25 gms was
noticed with untreated plants. The same trend was observed with the dry
matter (Table 1). : '

Statistical analysis showed significant differences among these
treatments during the two seasons.

" Table (2) appears similar results of 1992/93 to those obtained in
1991/92. The heaviest fresh and dry weights (9.15 and 3.37 gms)
respectively were obtained from plants treated with 300 ppm.

Gibberellins play a role in flowering, probably it is further
elaborated into florigen by the plant. Hence, gibberellin can not be the
same substance as the florigen but at lest it may act as its precursor.

The profounder of "florigen concept”, florigen is made up two
substances, namely gibberellins and anthesins. The latter are considered to
be nitrogen rich compounds. |

The accelerating and increasing effect on flowering induced by GA;
has been shown by many workers such as ElShafie et al (1979) on
Queen Elizabeth and Baccara rose Varieties and Mohamed (1988) on
. Roug Meiliand and Baccora roses Varieties. Also Singh et al. (1992) on

Tagetes erecta found that GAj increased flower yield, flower weight.

I.B- Spring flush:
L.B.1. Number of leaves per a flower stem:

results in Table (3) indicate that highest concentration of GA; at
300 ppm produced that highest number of leaves as 12.47 Lvs/flower the
stem. The next treatment-which gave higher number of Lvs as 11.19
Lvs/flower stem was 200 ppm in the meantime control produced only
10.28 Lvs.plant.
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Results of second season (1992/93) in Table (4) cleared that the
plants which applicated GAj3 at 300, 200 and 00 ppm concentration gave
11.93, 10.12 and 9.31 Lvs/flower stem respectively. Statistical analysis
showed significant differences among these treatments during two seasons.

I.B.2. Fresh and dry weights of a flower stem with leaves in Gms:

It 1s clear from Table (3) that the fresh weight of flower stem with
leaves was heavier with plants treated by 300 ppm concentration as
compared with other treatment. Also GA3 at 200 ppm increased fresh
weight of flower stem with leaves as 28.99 gms compared with 27.25 gms
for control.

Also, the treatments which increased fresh weight of leaves was the
same which produced heaviest dry weight since the concentrations 300,
200, 00 ppm gave 6.05, 5.82 and 5.45 gms dry weight of flower stem with
leaves respectively. - _

Generally, it may be concluded that the highest concentration as 300
ppm produced the best vegetative growth of Mercedes Rose plants. While
the control plants gave the least vegetative growth,

Similar results were obtained in the data of (1992/93) Table (4).
Statistical analysis showed significant differences among these treatments
during both seasons,

L.B.3. Number of flowers per plant:

- Data of number of flowers per plant in 1991/92 Table (3) revealed
that GAj concentration of 200 ppm gave the maximum number of flowers
as compared to other treatments. The number of flowers in this case was
5.91 fls/plant compared to 4.58 flowers with 300 ppm coricentration and
the least number as 3.79 resulted with the untreated plants. Statistical
analysis showed significant differences among these treatments during the

two seasons.




46

Generally, it could be mentioned that using GA3 at 200 ppm was
better than any concentration when the number of flowers were under
comparisons.

Data of 1992/93 in Table (4) revealed that maximum number of
flowers as 5.32 fls/plant was obtained with the 200 ppm concentration.
This moderate concentration was more effective in the first and second
season to give maximum number of flowers as compared to other
treatments. The result agree with those obtained by Syamal et al. (1990)
found that increased number of flower/plant of marigold and china aster.

" 1.B.4 Number of flowers per mZ:

Results of season (1991/92) as tabulated in Table (3) show that the
concentration of GA3 at 200 ppm increased the number of flowers per m?
during the first season as 35.46 fls/my. The least number of flowers/m?
was 22.74 with the control plants.

The differences among treatments were significant in both seasons
and data of second season in Table (4) appear similar results to those
obtained in the first season. '

The results were agree with those obtained by Mohamed (1988) on
Rouge Maland and Baccara rose, Hassan et gl (1985) on Anemone
coroparia and Ranunculus asiaticus and Singh et al. (1992) on tagetes.

I.B.S. Mean length of a flower stem in cms:

It is evident from the data presented in Table (1) that GA; as 300
ppm treatment recorded significant increase in the length of a flower stem

" to give 62.9 cm compared to 54.7 and 50.1 cms for 200ppm and control

treatments respectively.

Data of (1992/93) in Table (4) appear similar results to those
obtained in 1991/92. The longest flower stem (64.1 cms) was obtained
from plants treated with GA3 300 ppm. While the plants treated
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with 200 ppm gave 57.8 cms length of flower stem whereas control gave
only 51.6 cms.

The results agree with those reported by Hassan et al, (1980) who
found that GA3 increased flower stem length of roses also Mohamed
(1988) on Baccara and Rouge Meiliand roses who found that GA;
increased the flower stem length. |

I.B.6. Mean diameter of a flower stem in cms:

GAj treatments as shown in Tables (2 and 4) slightly affected the
diaméter of flower stem especially with 300 ppm concentration. Control
plants were the least treatment in concern. Statistical analysis among these
treatments were unsignificant. |

The results agree with those reported by El-Shafie (1979) on
Mountezuma roses and Mohamed (1988) on Baccara and Rouge Meiliand
roses.

L.B.7. Mean diameter of a flower in cms:

Data in Tables (3 and 4) show that the different levels of GA; ,
during (1991/92 and 1992/93) increased the diameter of flower comparing
with control plants. The untreated plants produced 7.93 cms diameter of
flower stem while GA3 at 200 or 300 ppm gave 8.18 and 8.62 cms of
diameter of a flower, respectively. ‘

I.B.8. Fresh and dry weights o‘a flower in Gms:

Results of season (199 l/§2) as tabulated in Table (3) show that the
heaviest fresh and dry weiglts of flowers were produced by the
concentration of GA3 at 300 ppm as 8.71, 3.12 gms for fresh and dry
respectively, and at 200 ppm the fresh and dry weight as 8.22, 2.95
gms. The least ones were noticeddwith control plants.
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Statistical analysis showed significant differences among these
treatments during the twa seasons.

Results of (1992/93) Table (4) season were in harmony with those
of (1991/93) Table (4).

The results are in agreement with those reported by Zieslin et al.
(1974) who found that GA application increased flower weights of
Baccara rose and Mahamed (1988) on Baccara and Rouge Meliand
Roses.

II- Effect of kinetin on the vegetative growth and flowering
of Mercedes Roses plants:

I1- A- Winter flush:

I1. A.1. Number of leaves per a flower stem:

The number of leaves per a flower stem was affected by the
different rates of kinetin sprayed on plants in both seasons. Since the mean
number of leaves per flower stem was 14.31, 14.79 for plants treated with
100 and 200 ppm respectively compared with 11.15 for control plants in
the first season Table (5) and it was 13.89, 14.01 for planted treated with
100 and 200 ppm respectively compared with 11.74 for untreated plants in
the second season Table (6).

All treatments gave more leaves than control and in most cases the
differences were significant at 0.05 and 0.01 levels. It is obvious that
~ kinetin has promoting effect on leaves number which may be due to
stimulating of cell division especially on flower stem which give leaves.

Cytokinins have their effects on synthesis of DNA, mRNA and
(RNA, since it has a direct effect on regulation of nuclear activity and
protein function on the other side, cytokinins control directly enzyme
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function which reflects on stimulation of cell division with consequence
increasing of cell number in tisgues.

The above mentioned pesults agree with those reported by Idem
(1981) on camations El-Kayel (1987) on mangold plants and Essa (1992)
on Baccara and Eiffel tower Rcrses

II.A.2. Fresh and dry weightj} of a flower stem with leaves in Gms:
[

The fresh weight of stém increased by spraying kinetin at different
concentrations and the increasds were significant with height and moderate
concéntrations of 100 and 200 ppm in the two seasons of experiment, It is
clear also from the data predented in Table (5) that the increase in fresh
weight of flower stem and lgaves were proportion with the increase of
kinetin concentration. So the [highest concentration of kinetin resulted in
the highest fresh and dry weights. Also similar trend of results was
obtained in the second season. rl“able (6).

It is clear from the res&ults shown in Table (5,6) that kinetin had
effect on the dry weight of leaves with flower stem however, the 200 ppm
concentration gave the heaviEst dry weight of leaves with flower stem as
compared to 100 ppm concentration. While the control plants produced the
least dry weight of flower stem with leaves. This proves that kinetin may
affect the weight through increasing cell division and the assimilation of
cell components.

Similar results were obtamed int the second season showing a trend.
of high increases in the dry weight of ﬂower stem with leaves due to the
application of kinetin at 200 ppm.

“The results agree with those reported by E.sa (1992) on Baccora
and Eilffel Tower roses.
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I1. A.3. Number of flowers per plant:

In the first season, data in Table (5) indicate that number of flowers
was increased by the applied concentrations of kinetin; the 200 ppm
produced highest number of flowers. The flower number of this case was
42.90% over control, whereas, the 100 ppm concentration gave the next
value in this concemn as 4.22 fls/plant. The maximum increase due to 200
ppm application was also noticed in the second year, and the results take
the similar trend Table (7). These results were with those reported by
Ziestin and Halvey (1976) Essa (1992) on Baccara and Eiffel towen roses
they ‘found that treatment roses with kinetin increased the development of
flowering and blind shoots also, increased breaking of axillary buds and
the number of atrophied flower buds.

I11.A.4. Number of flowers per m2:

Data presented in Table (5) indicate that the number of flowers per
m? increased with spraying Mercedes plants with kinetin at different
concentration. Kinetin of 100 and 200 ppm resuited in significant increases
of the mean number of flowers per m2 over control. The number of flower
per m2 increased as the kinetin concentration increased. The highest
number of flowers per m2 was obtained with the highest concentration of
kinetin 200 ppm. These results come with the same trend to vegetative
growth results, since the high concentrations of kinetin produced the plants
with high fresh and dry weights. '

In the second season data in Table (6) indicate also that the number
of flowers/m2 of Mercedes increased significantly over the control as a
result of kinetin treatments especially at 200 ppm with the mean 29.46
fls/m2. While the least value resulted from the control treatment which
gave 17.76 fls/m2.
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IILA.5. Mean length of flower stem in Cms:

Data in Tables (5,6) clear that kinetin treatments significantly
increased flower stem length generally in both seasons due to
concentration used which gave more lengths gradually. Generally, the high
concentration showed higher length of flower stem. The tallest flower stem
length was obtained from treating plants with the high concentration of 200
ppm with the mean of 63.1 and 64.5 cms in both seasons, respectively.
While the control gave only 52.3 and 54.9 cms in both seasons
respectively. On the other hand, 100 ppm of kinetin produced the next
value in this concern as 56.9, 57.6 cms in the first and second season
respectively.

Similar results were reported by Essa (1992) Abou-zide and
Shereif (1978) on Gladiolus, Fikry (1983) on chrysanthemum and Essa
{1992) on Baccara and Eiffel Tower roses.

I1.A.6. Mean diameter of flower stem in cms:

The results in Table (5,6) of mean diameter of flower stem was
influenced by kinetin and the differences in this respect were significant.
The highest concentration 200 ppm gave the maximum diameter of a
flower stem as 1.23 cm, whereas, 100 ppm gave the next value in this
concern as 1.09 cm compared to control plants which gave the least
diameter as 0.81cm. _ .

| Similar trend of results was noticed in the second season although
the differences between the results were significant, Table (6).

These effect on the size may be due to many physiological roles of
kinetin in plant, the most important one is the stimulation of cell division in
apical meristems, cambium and mature tissues such as cortex and pith of
intact plant. Also kinetin is thought to increase the synthetic of DNA and
mRNA. Similar effects was described by Catarino (1965) on Bryophyllum
diagremetianum, Poole (1965) on apple and Ahmed (1983) on Matricaria
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chamomilla who found that kinetin application increased the mean
thickness of shoots.

ILA.7. Mean diameter of flower in cms:

In both seasons data in Table (5 and 6) show that spraying with
kinetin at 200 ppm level increased the diameter of a flower over other
treatments. The diameter of a flower in this case was 9.95 cms compared
to 9.23cm with 100 ppm and the minimum 8.20 resulted with the untreated
plants.

* Similar results were obtained in the second season, showing a trend
similar to first season of kinetin at 200 ppm. And the differences among
the results were significant in both seasons.

These effects on the diameter of flower may be due to the increase
in petal area and/or the increase in the number of primary petals produced
as a physiological phenomenon.

The obtained results are in agreement with many workers as
Jeffcoat (1977) on camation and chrysanthemum, Idem (1981), and Abou
El-Ghait in (1985) camation. They all found that kinetin treatments
increased the flower diameter.

I.A.8. Fresh and dry weights of a flower in Gms:

It is clear from the results shown in Table (5) that kinetin has an
effect on the fresh weight of flowers, however the 200 ppm concentration
gave heavier flowers as compared to control. While 100 ppm
concentration produced the mext value in this respect as 9.71 gms. The
control plants gave the least fresh weight of flower as 8.25 gms. This
proves that kinetin may affect the weight through increasing cell division
and the assimilation of cell components. The statistical analysis prove
significance in this respect.




In the second season the fresh weight of flowers increased with
kinetin at 200 ppm as 9.42 gms, while 100 ppm produced the next value as
9.15 gms. Also control plants gave the minimum fresh weight of flowers as
7.92 gms and the differences in this respect were significant. Table (6).

" As for dry weight of flowers, data in Tables (5,6) illustrated that 200
ppm of kinetin produced the maximum dry weight of flowers as 4.03 gms
inthe first season. Also in the second season, 200 ppm of kinetin gave the
largest dry weight of flower as 3.91 gms. Control plants gave the least dry
weight of flower as 211 and 2.46 in the first and second season,
respectively. The difference among the results were significant in both
season. '

These effects of cytokinin may be due to the physiological roles in
the plants especially, the increasing of cell division and the assimilation of

cell components.

Similder trend of results was obtained by Abdalla et al. (1985) on
Adonis autumnalis and El-Khayat (1987) on Tagetes spp. They all
mentioned that the fresh and dry weights of flowers were increased by
kinetin application. |

I1.B. Spring flush:
I1.B.1. Number of leaves per a flower stem:

Generally, the data on Tables (7,8) show that kinetin at rate of 100
or 200 ppm increase the number of leaves per flower stem as 12.01 and
13.15 Lvs respectively. Theicontrol plants produced the lowest number of
leaves per flower stem as 10428 Lvs. '

From the above méntioned data it is clear that kinetin has
- stimulating effect on leav g of Mercedes plants. Data of the next season
showed similar trend. These yifferences among treatments were significant
in both seasons. The results pbtained are in agreement with those obtained
by Ropchoudhuri ¢t al ($985) on Gladiolus and Kandeel (1987) on
: . ] .l. _ 1 .
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I1.B.2. Fresh and dry weights of a flower stem with leaves in Gms:

The data recorded for the fresh weight of Mercedes leaves with
flower stem are given in Tables (7,8). The obtained results show clearly
that the mean fresh weight was increased significantly by kinetin using in
both seasons. In this respect the increase over control plants were 10.67%
and 20.84% for 100 and 200 ppm of kinetin respectively in the first
season. Data of the next season showed similar trend.

Concerning the dry weight in the same Tables, data demonstrate that
the treatments which increased fresh weight of leaves and flower stem
were ,the same which gave the heaviest dry weight. While the untreated
plants produced the least dry weight of leaves with flower stem as 5.45
and 5.03 gms for first and second season, respectively. This differences
among treatments were significant in both seasons.

The results are in accordance with those reported by Al-Badawy
(1982) on Adonis autuminalis, Fikry (1983) on Chrysanthemum
mortfolium and Tawfik (1986) on Andropogon citratus. In the meantime
Letham (1967) reported that exogenously supplied cytokinins affected the
transport, accumulation and retention of metabolites in tissues and organs
in many plants, and its could induce movement of phosphates from leaf to
bud via the phloem. In addition, promotion of nutrients transport in
seedling stems was reported by Seth and Wareing (1964). These
biochemical effects induced by exogenous cytokinins in leaf and leaf disks
included promotion of protein, RNA lipid and starch synthesis as
mentioned by Mothes (1964).

I1.B.3. Number of a flowers per plant;

Results of number of flowers per plant in the first season Table (7)
mentioned that the concentration of kinetin at 200 ppm gave the maximum
number of flowers as 6.48 fls/plant compared to 5.56 flowers with 100
ppm of kinetin. While the control plants produced the minimum as 3.79
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fis/plant. Similar data were obtained in the resuits of second season Table
(8). Statistical analysis showed significant differences among these
treatments during the first and second seasons.

These results are in agreement with those reported by El-Khayat
(1987), Radwan (1988) on Tagetes erecta. They found that kinetin
treatments caused an increment in the mean number of flowers which may
be due to that kinetin had a promoting effect on branching due to
stimulating the cell division; especially, on lateral shoots which gave more
flowers. On the other hand that may be also altributed to some retardation
of the a pical dominance; hence, the lateral buds which usually remain
arrested were pushed to develop shoot flowers as been suggested by
Parups (1970). '

11.B.4. Number of flowers per m2;

In (1991/92), data in Table (7) indicate that the number of flowers
per m2 was increased by the applied concentrations of kinetin the 200
ppm produced highest number of flowers per m2, The flower number in
this case was 38.88 whereas, the 100 ppm gave 33.36 fls/m2. While
control plants produced the least number of flowers/m? as 22.74.

Results in the second season illustrated that kinetin at 200 ppm
produced the highest number of flowers per m2 .

The flower number with the 300 ppm treated plants 71.61% over
control whereas, the 100 ppm concentratnon produced 45.51% over
untreated plants.

The differences among treatments were significant in both seasons.

IL.B.S. Mean length of a ﬂowfpr stem in cms:
It is obvious from the msuhs in Tables (7,8) that plants which were

sprayed with kinetin at all eﬁncenu'atlons gave significantly taller flower
stem length as compared wih untreated plants. Application of kinetin at
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200, 100 or 0.0 produced 62.9, 55.7 and 51.6 cms of flower stem length,
" respectively in the first season.

Data of (1992/93) shown in Table (8) appear similar trend of results
to those obtained in 1991/92. The differences among treatments were also
signifi cant in. ‘

Some investigators stated that kinetin had clear influence on stem
elongation through its action on cell division, cambial activity in the stem
and stem growth; as Abou-Zide and El-Shereef (1978) on Gladiolus
Fikry (1983) on chrysanthemum and El-Khayat (1987) on Tagetes spp.
mentioned.

*

I1.B.6: Mean diameter of a flower stem in cms:

Kinetin application as shown in Tables (7.8) has a effected treatly
the diameter of flower stem. Kinetin at 200 ppm produced the largest
diameter of a flowers stem as 1.16, 1.18 cm while kinetin at 100 ppm
produced the next value as 1.03, 1.05 cm, of the first and also control
plants gave the least diameter of a flower stem as 0.75, 0.79 cms in the
first and second season, respectively. Statistical analysis among these
treatments were significant in both seasons.

The results herein are harmony with those obtained by Catarino

(1964) on Bryophyllum diagr¢ssentianum. Poole (1965) on apple and
Ahmed (1983} on Matricaria anmmmll&

I1.B.7. Mean diameter of a ﬂ@&ver in cms:

Results in Tables (7,8) jshow that the different concentrations of
kinetin during both seasons ifjcreased the diameter of flower comparing
with untreated plants. Kinetingat 100 or 200 ppm produced 8.48, 9.21 cm
of diameter of a flower respecively while the control plants gave 7.93 cm
in the first season, :

?.
H

i
%
3
i
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Data in the second season shown in Table (8) appear similar trend
of results to those obtained in the first one. The differences among the
treatments were significant in both seasons. Similar effect was described
by El-kahyat (1987), Das et gl (1975). On Tagete erecta and Accat et al.
(1979) on camation. '

I1.A.8. Fresh and dry weights of a flower in Gms:

Data in the first season as tabulated in Table (7) show that the
heaviest fresh and dry weights of flower were gave by kinetin treated plant
at 200 ppm as 9.41, 3.43 gms respectively while kinetin at 100 ppm
produced the second value as 8.83, 2.92 for fresh and dry weights of
flower respectively, on the other hand control plants gave the minimum
fresh and dry weights as 7.69, 2.01 gms respectively. Statistical analysis
showed significant differences among these treatments during the first and
second season. o |

Data of (1991/92) season were in harmony with those (1992/93}
Table (8).

This proves that kmetm may affect the weight through increasing
cell division and the assimilation of cell components.

The resuits agree with those reported by Essa (1992) on Baccara
and Eiffel tower roses El-Kwyet (1987) on Tagetes sp. and Reda (1982} on

Ammlusaaam

II1:Effect of Pacrobutazol on the vegetative growth and
flowering of Merced§ Roscs plants:

HI.A. Winter flugh: ';
[1LA.1. Number of leaves pQr aﬂowerstem

The results in Table (9 10) cleared that the number of leaves per
flower stem increased by trgating with medium concentration of 100 ppm
than any other treatments inboth seasons with the means of 12.98, 12.76
leaves per flower stem in the two seasons, respectively.
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The next treatment was 200 ppm with the means of 12.07 leaves in
the first season and 11.85 leaves per flower stem in the second one. While
the control plants gave lower values than the other treatments with the
mean of 11.15 and 11.74 leaf per flowers stem in the two seasons,
respectively as shown in Tables (9,10). The differences among the
treatments were significant. The results in the study were in harmony with
those mentioned by Essa (I1992) on Baccara and Eiffel Tower roses,

Rusch et al. (1987) on Hydrangea macrophylla, They all found that
Paclobutrazol application at 100 ppm increased the leaf production.

IIL.A.2. Fresh and dry weights of a flowers stem with leaves in Gms:

Tables (9,10) summarized the average changes in the fresh weight
of Mercedes rose leaves with lower stem by using Pacrobutrazol which
was significantly increased by increasing the level in both seasons. The
high concentration gave the highest value with the means of 38.79 gms in
the first season and 37.01 gms in the second one. While the untreated
plants gave only 36.42 and 34.17 gms in the two seasons, respectively.
The differences between the treatments and the control was significant in
both seasons. The above mentioned results are in agreement with Essa
(1992) on Baccara and Eiffel Tower roses who found that paclobutrazol at
200 ppm increased the fresh weight of leaves. Also Mohamed and El-
Desouky (1992) on chlorophytum comosum and Pepromia clustiifolia,
they found) that PP333 increased the fresh weight of vegetative growth.

It is clear from the obtained data in tables (9,10) that the dry weight
of Mercedes rose leaves with flower stem was markedly increased by
Paclobutrazol treatments in both seasons of study. The highest value was
obtained by spraying the plants with 200 ppm in both seasons. The mean
were 9.12 and 8.07 gms in the first and second one, respectively. While
the treatment 100 ppm gave the medium value in this respect. The means
were 8.8, 7.4]1 gms in two seasons compared with 8.23, 7.13 gms for
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control in first and second season, respectively the differences among the
treatments were significant,

Similar findings were reported by Essa (1992) on Baccara and
Eiffel Tower roses, Sansavini and Bonomo (1986) on apple trees. They
found that pp 333 caused on increase in the dry matter.

I1.A.3: Number of flowers per plants:

The obtained data in Tables (9,10) show that the paclobutrazol
treatments markedly increased the number of flowers per plant by
incre2sing the concentration in the first and second seasons. The highest
mean number was flower/ plant obtained from Plants treated with the high
concentration of 200 pmm, which reached means were 5.17 and 5.32
flowers per plant in both seasons respectively. While, the other treatments
at 100 ppm gave the means numbers of 4.80, 4.29 flowers in the two
seasons. In the meantime the control plant gave which were the lowest
values to 3.31 and 2.96 flowers per plant in the two seasons.

Many investigators such as Essa (1992) on Baccara and Elﬁ‘el
Tower rose, Kim et gl (mm, Tymoszuk and Mike (1986) on apple,
Stamps and Henny (1986) on Episica and Wilkinson and Richards
(1987) on Bauvardia humbolbttu, they found that pacloubtrazol increased
the number of flowers per plai. |

I11.A. 4. Number of flower mr m2,

The results in Tables @,10) cleared that the average of flowers per
m2 had been responded signizamly to the concentration of pacrobutrazol
application. The highest val " were obtained when treating the plants
with the highest concentratian in both seasons. The values in the concern
were 31.02 flowers/m? in the first season and 31.92 flowers in the second.

E

R R 3
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ITII.A.5: Mean length of a ﬂdwer stem in cms:

Tallest flower stem lengsth was obtained from plants treated with the
lower concentration of pacli»butrazal. The means lenghths 53.6 c¢m in the
first season and 55.6 cm in| the second one Tables (9,10). On the other
side, the shortest shoots wer{: resulted from the high concentration of 200
ppm of pacloubtrazol with me{m of 50.6 and 51.8cm in the first and second
seasons respectively. The méan length of the Flower stem of the control
plant was 52.3 & 54.1 cm in the first and second seasons respectively. The
differences among the lreatme%;ts were significant.

‘Generally, it can be sgiid that the flower stem length of Mercedes
rose decreased with increasind the paclobutrazol concentration. The above
mentioned results are in harmony with those obtained by Rusch et al.
(1987) on Hydrangea macrophylla and Rusch_et al, (1990) on Fuchia and
Tibouchina. They all found that application of paclobutrazol reduced the
length of flower stem especially with the high concentration. ‘

IILLA.6: Mean diameter of flowers stem in cms:

From the results of the winter flush that shown in Tables (9,10) the
application of PP333 at all concentration increased the thickness of flower
stem than control. The highest value was obtained from treating plants
with 200 ppm with the mean of 1.29 and 1.32 cm in the first and second
seasons, respectively. In the meantime the control plants gave only 0.81
and 0.85 cm in the first and the next seasons, respectively. The differences
among the testaments were significant in both seasons. |

The result herein are in harmony with those obtained by Welker
(1986) on some Azalea cultivars who found that paclobutrazol at 20, 25
and 30 mlfiter increased the diameter of shoot. Mokamed and Desukey
(1992)on chlorophytum comosum and pepromia clustufolia recorded
similar results.
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I11.A.7. Mean diameter of flowers in cms:

It is clear from the results shown in Tables (9,10) that paclobutrazol
had noticeable effect on the flower diameter. Highest diameter was
obtained from treating plants with 200 ppm with mean of 10.08 ¢cm in the
first and 10.25 in the second season. The obtained results indicate that the
flower diameter was increased by increasing the concentration of
paclobrutrazol. While the control plants gave only 8.12 cm in the first
season and 8.40 cm in the second one.

, Similar results were obtained by Essa (1992) on Baccara and Eiffel
tower rose who found that the diameter of flower was significantly
increased as a result of PP333 especially with 200 ppm.

Also, Roberts ¢t al (1990) on Fuchsia and Tubouchina and
Maghazy (1991) on Viola odorata, they found that PP333 treatments
mcrease the diameter of flowers.

ITL.A.8. Fresh and dry weights of a flowers in Gms:

Concerning the effect of paclobutrazol treatments it produced a

significant increase in the fresh weight of flowers by the increase in the
concentration. The highest value was obtained from treating plants with
200 ppm in both seasons, with means of 10.72 and 9.93 gms in both
seasons, respectively, as shown in Tables (9,10). It is obvious from the
results that the mean fresh weight of flowers was increased by using
paclobutrazal.
- The results were in accordance with those obtained by Maghazy
(1991) on yiola odorata who found that PP333 application increased the
fresh weight of the flower and the increase over the control valued 26%.
Also Essa (1992) on Baccara and Eiffle Tower rose who found that
paclobutrazol treatments increased the fresh weight of the flower
especially with 200 ppm.treatment. :
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As regards to the dry weight of flowers, it is clear from the data in
Tables (9,10) that the best results were obtained from treating plants with
the high rate (200 ppm), with means of 4.31 and 4.18 gms in both seasons,
respectively. On the other hand, control plants gave the lowest value in
both seasons, the means were 2.11 and 2.46 gms, respectively.

Generally, the treatments which increased the fresh weights of
flowers were the same that produced the high values of dry weight of
flowers. , :

Similar results were obtained by Essa (1992) on Baccara and Eiffel
tower rose and Maghazy (1991) on Viola odorata. '

II1.B. Spring Flush:
II1.B.1: Number of leaves per a flower stem:

The paclobutrazol trearments gave different results in both seasons.
The treatment 100 ppm in the first season and treatment 200 ppm in the
second, gave the maximum values with means of 11.36 and 10.47 leaves
per flower stem, respectively. While control plants gave lower values than
other treatments with means of 10.28 and 9.31 leaf per flower stem in the
two seasons, respectively, as shown in Tables (11,12).

The differences among the treatments and the control plants were
significant especially with the treatment of 100 ppm in the first season
insignificant in the second one.

Generally, it can be said that the number of leaves with Marcedes
rose has been shghtly affected with low concentration of 100 ppm while
the most retarding effect was due to the 200 ppm paclobutrazol
application, These results are in agreement with those reported with
Baceora and Essa (1992) who found tower rose had been slightly effected
by the low concentrations of’ 50 and 100 ppm while 200ppm coused a
shght decrease in leaf production.
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IT1. B.2 Fresh and dry weights of flower stem with leaves in Gms:

Data in Tables (11,12) of the two seasons, show that the fresh
weight flower stem with of leaves was significantly affected by
paclobutrazol spraying. Generally, PP333 increased the fresh weight. The
higher values were obtained from using 200 ppm. giving the values of
29.51 and 30.01 gms in the two seasons. In the same time, the control
gave only 27.25 gms in the first season, and 26.53 gms in the second.

These results are in agreement with Essa (1992) on Baccara rose
and Eiffel tower rose who mentioned that paclobutrazal at all
concentrations increased the fresh weight leaves.

As for dry weight of flower stem with leaves, the results are in
accordance with those obtained by fresh weights. The treatments which
increased the fresh weight of shoots are the same that produced the high
values of dry weight of shoots.

I11.B.3: Number of a flower per plant:

Data in Tables (11,12) show that the paclobutrazol applications
increased the number of flower/plant. The maximum number of flowers
was produced from using the high concentration of 200 ppm. The means
were 6.08, 6.87 fls/plant in the first and second seasons, respectively.
While the concentration of 100 ppm gave the next value in this concern as
4.89 and 5.93 flower/plant in the first and second season, respectively.
Control plants produced the minimum value in this connection as 3.79 and |
391 flowers/plant in the first and second scason, respectively. The
differences between the treatments were significant with all cases.

Similar results were obtained by Essa (1992) on Baccara and Eiffel
Tower roses, Tymoswk and Mike.(1986) on apple tress.




veo 19°0 9L0 670 o1t €Ty €60 (AN 06°0 SN %1
(440 S€0 0s0 1o L8O SLE €L'O Lo L0 TN| %swasa
\ : g
99'¢ 1£6 L0'6 1€ L AU L39 109 10°0¢ Lror “wdd g0z
we oL's [€8 611 §Ts 86°6¢ - £6'S (4§ 6062 uoa _ E& 001
LTT S1'L plL 6L°0 9ls 9p°'€T 6 0g’s £$9¢ 1£6 - widd g9
wo T wy
w3 wo semop | wags Jamop o wais 2 10d weidsad | soavajynm | soae9) Yim Ee.ﬂ
wg jamop | semop jo | jo stourep Jo epuwep | semoy jo A SRMOY | slomop | walsJomop | wals omop | somop uo
Jom g | wmyselg [1:57 A UeS A YiBusj uesy | JO ‘ON Jo oN JomAq | jomuysasg | 'saqjo "ON :o_ﬂwunoocoo
(ze61)

Uaseas puodas ayy ut ysnpy Juuids sy ur sasoy sopadisiA] jo Supamop pue Pmois sanersSoa 3y} uo [0Zennqoded Jo

wep9 (71) dqeL




73

I11.B.4. Number of flower per m?;

The obtained results in Tables (11,12) show that the highest means
were produced by appling the plants with 200 ppm in both seasons. And
the 100 ppm of PP333 gave the next value in this respect. While the
untreated plants gave the lowest number of flowers per meter2. The
differences between the treatments were significant in both seasons.

IT1.B.S: Mean length of a flower stem in cms:

* The treatments of 100 ppm (lowest rate) gave highest values then it
was followed by the control plants. Whereas, the treatment of 200 ppm
(high rate) gave the lowest value compared to any other treatment in both
seasons. The differences between the treatments were significant in the
first and second seasons.

It is obvious from the results that the flower stem length was
reduced with increasing the concentration as shown in Tables (10,12) in
both seasons. '

Generally it can be said that flower stem length decreased with
increasing the paclobutrazol concentration. The present results mostly
agree with those of Rusch et gl. (7987) on Hydrgngea macrophyil and
Roberts et al (1987) on Fuchia and Tibouchina. They found that
application of paclobutrazol reduced length of stem flower, especially,
with the high concentration. This effect of paclobutrazol may be due to its
effect on subapical meristems and inhibits gibberellin production by
inhibiting the oxidation of kaurene to kaurenoic acid .

111 B.6. Mean diameter of a flower stem in cms:
Regarding the effect of paclobutrazol treatments as shown in Tables

(11,12). The highest values of mean diameter of a flower were obtained
from treating with highest rate in both seasons. The means were 1.25 cm in
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the first season and 1.31 cm in the second one. While the control plants
gave only 0.75 and 0.79 in the first and second seasons respectively.
Whereas PP333 at 100 ppm gave the next value in this respect.

Similar results were obtained by Welker (1986) on some Azalea
cutivars, he found that Paclobutrazolat 20, 25 and 30 ml/liter increased the
diameter of shoot.

I11.B.7. Mean diameter of a flower in cms:

Data also clear that the highest flower diameter was obtained from
spraying plants with 200 ppm in both seasons. The values were 9.56 cm in
the first season and 9.07 ¢m in the second one.

While, the untreated plants gave the lowest values with the means of
7.93 and 7.14 cm in the same period. Whereas paclobutrazol at 100 ppm
- gave the next value in this respect as 9.42 and 8.31 cm in the first and
second seasons, respectively. The differences between the treatments and
the control were significant in both season Tables (1 1,12). These results
were confirmed by many investigators for example, Roberts et al. (1990)
on Fuchsia and Tubouchina also Maghazy (1991) on Viola odorata.

It can be concluded from the above mentioned results that there was
a clear relationship between the flower diameter and the concentration of
different treatments of Paclobutrazol.

I11. B.8. Fresh and dry weights of a flower in Gms:

Regarding the effect of paclobutrazol it produced significant
increase in the fresh weight of flowers by treating plants with 200 ppm in
both seasons the means were 8.93 gm in the first and 9.3 lgm in the
second. In the same time, the untreated plants gave only 7.69 and 7.15 gm
in the two seasons, respectively as shown'in Tables (11, 12).




The results were in agrement with those obtained by Maghazy
(1991) on Viola odorata and Essa (1992) on Baccara and Eiffel tower
roses. ' '

As for dry weight of a flower, data in K Tables (11,12) show that
highest values were produced from treating plants by 200 ppm in both
seasons with the average of 3.39 and 3.66 gms in both seasons,
respectively. In the same time, PP333 at 100 ppm produced the next value
in this concern as 2.70and 3.02 gm in the first and second season,
respectively. While the untreated plants gave only 2.01 gms and 2.27 gms
in both seasons, respectively. The differences between the treatments were
unsignificant in the first season and significant in the second one.

Similar. results were obtained by Maghazy (1991) on Viola odorata
and Essa (1992) on Baccora and Eiffel Tower roses.

It can be concluded from the above mentioned results that there
was a clear relationship between the dry weight of flowers of Mercedes
Rosa and the concentration of PP333; the treataments increased the dry
weight especially at the high level of paclobutrazal.

IV: Effect of Ethrel an vegetative growth and flowering of
Mercedes Roses plants:

IV.A, Winter Flush:

IV.A.L. Number of leaves per flower stem:

Data in Tables (13,14) showed that the highest value of leaves
number per flower stem was resulted from 100 ppm followed by untreated
plants with the means of 12.01 and 11.15 respectively in the first season.
In the meantime, the treatment 200 ppm gave the lowest number; with the
mean of 9.83 Lvs. in; the first season and 10.16 in the second one.

Generally the lowest concentration gave the maximum number of
leaves per flower stem than any ather treatments. The differences among
the treatments were significant in both seasons. These results were in
agreement with the findings of El-Beltagy and Hall (1974) on Vicia faba.
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They meanterned that treating by ethrel increased the number of leaves,
especially with low concentration.

IV.A.2. Fresh and dry weight of flower stem with leaves in Gms:

As regard to ethrel sprays itis clear that the mean fresh weight of
flower stem and leaves decreased by increasing the concentration in both
seasons. The highest value was obtained from treating plants with the
lowest concentration. The means were 37.31 and 35.62 gms in both
seasons, Tables (13,14), respactively.

. In the mean time the 200 ppm treatment reduced the fresh weight as
it gave only 34.39 gm while control plants gave 36.42 gms. Generally, it
can be said that the fresh welght of shoots reduced by increasing the ethrel
concentration. The differences between treatments were significant in both
seasons. The above meritioned results are in agreement with many workers
as Essa (1992) on Baccar rose , Semeniuk and Carleson (1970) on
Gerantum seedlings and Ohpanayikool et al (1974) on poinsettia. They
found that the high concentration of ethrel application reduced the fresh
weight of shoots.

The results also revealed that the dry weight of leaves was increased
by decreasing the rate in the two seasons as shown in Tables (13,15).
Higher dry weight -of shoots was obtained by treating the plants with 100
ppm. The means were 8.57 and 7.48 gms in both seasons respectively.
While, the untreat plants gave the next value as 8.23 and 7.13 gms in the
first and second one, respectively whereas, the least dry weight of shoots
was produced by treating the plants with 200 ppm. The means were 6.88
and 6.46 gms in both seasons.

The results here in agrement with many other workers as Essa
(1992) on Baccara and Eiffel tower roses, Hassan et al. (1976) on Rouge
Mailland rose and Ma ¢t gl (1985) on Rose. They found that ethral
treating caused in an mcreasemthedzywelgmoﬂeavesespecmllywnm
the low levels.
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1V.A.3. Number of flowers per plant:

It is clear that the overage number of flowers was slightly increased
when using the lowest level of ethrel Tables (13,14). The better values
were obtained from treatment 100 ppm in both seasons the means were
3.92 flowers in the first season and 3.87 in the second one. When ehtrel
was used at the high rate of 200 ppm it reduced the mean number which

reached to 3.29 and 3.12 flowers per plant in both of the two seasons

respectively as shown in Tables (13,14). The differences between
treatments in the first season were insignificant whereas it was significant
in the second season. -

The results obtained due to ethrel treatment are in agreement with
those obtained by Carpenter (1975), Hassan ¢t al. (1976), Marczynsky et
al. (1979) and Ma et al, (1985) on Rose plant. They found that ethrel
treatments increased the flowering. This increasing was due to that ethrel
had a promoting effect on branching.

1V.A.4. Number of flowers per m2:

The results in Tables (13,14) cleared that the a\}erage of flowers per
mZ had been responsed significantly to the concentration of ethrel
application. The best values were obtained when treating the plants with
the lowest concentration in both seasons. The means were 23.58 flowers
per m2 in the first seasons and 23.22 flowers in the second, the differences
between treatments- were significantly in both seasons.

IV.A.5. Mean length of a flower stem in cms:
In Tables (13,14) it is shown a reduction in the flower stem length
of Mercedes rose when using ethrel. The tallest flower stem length was

obtained from untreating plants. The means were 52.3 and 54.9 cms in
both season, respectively.
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While ethrel at 100 ppm produced the next value in this concern as
48.2 and 51.3 cms for the first and second seasons, respectively, whereas
the highest concentration of ethrel as 200 ppm gave the least flower stem
length in both seasons as 42.3 and 50.6 cms for the first season and second
one respectively. The differences between treatments were significant.

Generally it can be said that the flower stem length decreased with
increasing the ethrel concentration.

The results obtained due to ethrel treatments are in agreement with
Kher (1973), Quinn et al. (1977) on Chrsanthemum, Carpenter and
Carlson (1970) on Geranium, and Dicks and Ress (1972) on Lilies; who
found that high concentrations of ethrel reduced flower stem.

IV.A.6. Mean diameter of a flower stem in cms;

In the first season of (1991/92) data in Table (13) indicate that the
diameter of flower stem was slightly decreased by increasing the
concentration of ethrel due to the differences among the treatments. The
100 ppm produced the highest diameter of flower stem with the mean of
1.04 ¢cm. In the meantime the 200 ppm produced 0.99 cm diameter of
flower stem. While the control plants gave the lowest diameter of a flower
stem as 0.81 cm.

The results in the second season behaved similarly as in former
season. The data given in Table (14) indicate that ethrel at 100 ppm
resulted in larger thickness with the mean 1.11 cms compared with the
mean 0.81 cms for the untreated plants. The differences between the
control plants and the treatments were significant in the first and second
seasons. : '

These results are in agreement with those of Jaworski et gl. (1980)
on Tomato, Tayama and Carver (1998) on Geranium. They found that
ethrel treatments lead to an increase in the mean thickness of shoots.
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IV.A.7. Mean diameter of a flower in Cms:

The results also reveal that the flower diameter was increased by
decreasing the concentration in the two seasons. Higher diameter was
obtained by treating plants with 100 ppm (lowest level). The averages
were 8.91 cms in the first season and 8.65 cms in the second. In the
meantime, the untreated plants resulted only 8.12 and 8.40 for the first and
second season, respectively. The differences between treatments were -
unsignificant in both seasons Tables (13,14).

These results agree with those reported by Johanson (1973) on
camation. He found that the high concentration of ethrel reduced flowers
size.

IV.A.8. Fresh and dry weights of a flower in Gms:

In the previous Tables (13,14) it is clear that the fresh weight of
flowers was significantly increased by decreasing the concentration. The
maximum value was obtained from treating plants by 100 ppm ethrel in
both seasons. The averages were 8.74 gms in the first seasons and 8.56
gms in the second. While, the untreated plants gave 8.25 and 7.92 gms in
the first and second season respectively. Whereas the plants were sprayed
at 200 ppm of ethrel gave the least fresh weight of a flower as 7.85 and
7.64 Gms in both seasons respectively. The differences among the
treatments were significant in both seasons. '

Similar results were obtained by Hassan etal (1976) on Rouge
Miellond Roe, Ma et gl (1985) on Rose and Essa (1992} on Baccara
Rose the found that low concentrations of ethrel caused an increase in the
fresh weight of the flowers than the other treatments,

As for dry weight, the lowest concentration gave the heaviest results
with the means of 3.87 gms in the first season and 2.89 gms in the second.
While they control plants gave the next value in this concern as 2-1 1 and
2.46 gms of the first and second seasons, respectively. Whereas the
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highest concentration (200 ppm) of ethrel gave only 2.09 and 2.25 gms in
both seasons, respectively, Tables (13,14). The differences among the
results were significant in both seasons.

The results were with those obtained by Hassan et al. (1976) on
Rouge Meilland Rosa, Ma et al_(1 985) on Rose plants and Essa (1 992)
on Baccara Rosa.

IV.B. Spring flush:
IV.B.1. Number of leaves per a flower stem:

In Tables (15,16), data cleared that ethrel treatment at 100 ppm
resulted i the highest value than any other treatment with the mean of
10.75 leaves in the first season and 9.42 leaves per flower stem in the
second. While the control plants gave 10.28 and 9.31 leaves in the two
seasons, respectively, the differences between treatments were significant
in the first season and unsignificant in the second one.

Generally, the results clear that the number of leaves per flower .
stem were increased by the low concentration of ethre] in opposite of the
high rates. _

The results obtained are similar to those obtained by Choma and

~ Himelrick (1982) on strawberry, the reported that low concentration of

ethrel increased the number of leaves.
IV.B.2. Fresh and dry weight of a flower stem with leaves in Gms:

The obtained data in Tables (1 5,16) show that the low concentration -
of ethrel resulted in an increase in the fresh weight of leaves and flower
stem of Mercedes rose. But the high concentration reduced it than the
other treatments. The highest value was obtained from treating plants with
100 ppm with the averages of 28.19 gms in the first season and 27.37 gms
in the second one. While, the treatment of 200 ppm gave only 25.07 and
24.18 gms in both seasons, respectively. On the other side, the control

I
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plants produced 27.25 and 26.53 gms in the first and second season,
Reépectively. The differences among. the treatments were significant in
both seasons. . :

Similar findings were obtained by Shank (1968) on chrysanthemum,
Semeniuk and Carlson (1970) on Geranium and Bisari (1979) on okra.

Regarding the effect of ethrel treatments on dry weight of leaves
with flower stem as shown in Tables (15,16), it is quite clear that the dry
weight of Mercedes flower stem with leaves was significant by increased
by treating with 100 ppm with the means 5.61 gm in first season and 5.48
gms in the next season. While the treatment 200 ppm resulted in the lowest
of value with the averages of 4.97 and 4.53 gms in both seasons,
respectively. But the control plants gave 5.45 gms in the first season and
5.30 in the second one.

These results are in accordance with those obtained by Hassan et
al. (1976) on Rouge Mielland Rose Ma et al. (1985) on Rose and Essa
(1992) on Eiffel Tower Rosa. They found that the mean dry weight of
leaves increased by low concentration of ethrel.

IV.B.3. Number of flowers per plant: |

Data in Tables (15,16) cleared that the average of flowers per plant
increased significantly by decreaéing the concentration. Data were
anounced especially the treatment at 100 ppm that produced the higher
mean in both seasons. The mean number of flowers were 5.02 flowers in
the first season and 4.05 flowers per plant in the second one. While the
control gave only 3.79 and 2.96 flowers in both seasons, respectively.

In the meantime, the treatment at 200 ppm produced the next value
in this concern as 4.63 flower in the first season and 3.91 flowers per plant
in the second season.

The results in this study:were in harmony with the finding of
Hassan et al (1976), Marczynski ¢t al. (1979), Haenchen (1984), Ma et




8§

beo €90 ‘SN £2°0 01l 0T'¢ 760 wo €80 SN| %l
¥T'0 6£°0 SN 810 L8O Lot Lo 91’0 90 SN gm_ﬁ as
£0¢C Sv'L eeL 860 oL’Ly 9 €T l6¢ 139 4 8Ive 6L'8 wdd poz
19°C 6L 68L 80'1 0STS | 0£ve SOy ) Y LELe e wdd oo1 |
L LTT SI'L vi'L 6L°0 091S |  9LLl 967 0E's £$°97 1£6 wdd g |
ws wg wo Moy e | wags .b?ou wo wajs Zwed | weidied | seaws) yum SOARR] Yum wI)s
MOl > | JaMOp 3JO | JO IjBWEIP | JO JOJSWNEIp | JOMOP - JO | siomop SISMOP | uIS JoMOp | wieIs Jamop | Kmop . uo "udiBy jo
JowmAiqg | wmysaig UBS eS|y YiBuaj uesjy | jo oN JOON |- -jowmAig | vjomysalj | 'sa1jo oN :ouu.amoocou 1

"(£6/1661) uosess puosas ay) w ysny Buwds ur s3s0y S3pa2IBA Jo Suusmoyy pue Tmoid sane)oBas oy uo [aags Jo 109p5 :(91) aqe]




86

al. (1985) and Essa (1992) on Rose. They all mentioned that the addition
of ethrel increased the number of flowers.

1V.B.4. Number of flowers per m2;

Data in Table (15) for the spring flush clear that the highest number
- was resulted form treating Mercedes rose with ethrel at 100 ppm followed
by 200 ppm with the means of 30.12.and 27.78 flowers per m2,
respectively. While the untreated plants gave only 22.74 flowers pr m2.

The results in the second season were in harmony with those
obtailed in the first one Table (16).

IV.B.5. Mean length of a flower’stem in cms:

Conceming the ethrel treatments it is shown that the stem length
was reduced b)} increasing the concentration. The high concentration (200
ppm) gave shortest flower stem length as 43.1 cms in the first season and
47.7 cms in the second one. Whereas, the lower concentration gave longer
flower stem. The means were 51.9 and 52.5 c¢ms in the two seasons,
respectively. While the control plants produced the next value as 50.1 and
51.6 for the first and second season respectively, as shown in Tables
(15,16). The differences among the results were significant in both
seasons. |
- These results were with those reported by carpenter and Carison
(1970} on Gerainum and Dicks and Ress (1972) on Lillies. They stated
that the high concentration of ethrel reduced the flower stem.

IV.B.6. Mean diameter of a ﬂower stem in cms:
As shown in Table (15) the treatments of ethrel showed that the

highest values were obtained from treating plants with the lowest level of
100 ppm which produced 1.02 cms in the first season and 1.08 in the
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second one. In the meantime, the control plants gave the least value with
the average of 0.75 cms in the firs season and 0.79 cms in the second.
While the maximum level of ethrel (200 ppm) gave the next value in this
concern as 091 and 0.98 cms for the first and second seasons,
respectively. The differences between the treatments were significant in
both seasons.

These results are in agreement with those of Essa (1992) on Eiffel
Tower rose, Tayama and Carver (1990) on Geranium. They found that
ethrel treatments caused an increase in the mean thickness of the shoots.

IV.B.7: Mean diameter of a flower in cms:

In Tables (15,16), the results also show that the highest flower
diameter was obtained when the plants were sprayed with the level of 100
ppm in both seasons. The means were 8.13 c¢m in the first season and 7.89
cms the second one. In the same time, control plants gave the lowest
values with 7.93 and 7.14 cms in first and second seasons, respectively.
The differences between the control and other treatments were
insignificant in both seasons.

Similar results were obtained by Jokanson (1973) on camation. He
found that the high concentration of ethrel reduced flower size.

1V.B.8. Fresh and dry weights of’a flower in Gms:

In the previous Tables (15,16), it is clear that the fresh weight of a |
flower was significantly increased by decreasing the concentration. The
heaviest value was obtained from treating plants by 100 ppm ethrel in both
seasons. The means were 8.20 gm in the first season and 7.92 in the next
season. In the meantime, the untreated plants produced only 7.69 and 7.15
gms in both seasons, respectively. While, the 200 ppm gave 7.03 gm in the
first season and 7.46 gms in the second seasons.

Similar results were obtained by Hassan et al (1976) on Roug
Mielland, Ma ¢t gl. (1985) and Essa (1992) on Rose. They found that the
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low concentrations of ethrel caused an increase in the fresh weight of the
flowers than the high concentrations.

As for dry weight of a flower, data in the same tables, clear that the
best results were obtained from using the lower rate of 100 ppm with the
average of 2.32 gms in the first season and 2.61 gms in the second. In the
same time the untreated plants gave the next value in this concern as 2.01
and 2.27 gms for the first and second season, respectively. Whereas 200
ppm of ethrel produced the least value as 1.98 gms in the first season and
2.03 gms in the second one. The differences between the treatments were
s:gmf' cant in both seasons.

The results were in agreement with that stated by Hassan etal
(1976), Ma et al. (1985) and Essa (1992) on Rose plant.

V- Effect of growth regulators on the chemical composition:
VA- Nitrogen content:
V- A.1- GA;.

Data in Table (17) indicate that GA, treatments led to an increase in
the total nitrogen content in Mercedes rose leaves. The higher nitrogen
value resulted from spraying plants with the high concentration of 200ppm
in the two seasons with the means of 22.09 and 23.15 mg/gm dry matter in
the first and second seasons, respectively.

The results here are in harmony with those reported by Mohamed
(1988) on Baccara and Rouge Meill Roses Hassan et gl. (1984) on
Anemone and Ranunculus and Mohamed (1992) on white godth and
Osker gladiolus cvs., who demonstrated that GA; increased nitrogen
content in ve.getat;'ye growth.

V.A.2 Kinetin: |

Data in Table (17) clear that meatmg plants with different levels of
kineten increased the total nitrogen content in Mercedes leaves during the
two - | '
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seasons of study. However, the highest value was obtained when the
plants were sprayed with 200 ppm. The means were 24.00 mg/gm in the
first season and 24.35 mg/gm in the second one. On the other hand, the
untreated plants gave only 19.50 and 22.00 mg/gm. dry matter in both
season, respectively.

The results were with those obtained by Essa (1992) on Baccara
and Eiffel Tower Roses, El-Sherbiny (1987) and Kandecl (1987) on
Ocimum basilicum and Rodwan (1988) on Togetes erecta, They found that

the total nitrogen percentage was increased by different treatments of
kinetin.

’

VA.3. Paclobutrazol:

The results in Table (17) clear that the total nitrogen content was
increased with the different concentrations in both seasons. However, the
highest value of nitrogen percentage was obtained from treating plants at
200 ppm with the means of 23,15 mg/gm in the first season and 25.20
mg/gm in the second. In the meantime, the control plants resulted in 19.50
and 22.00 mg/gm dry matter in the two seasons respectively.

These results were agree with those obtained by Essa (1 992) on
Baccara and Eiffel tower roses Mohamed and El-Desouky (1992) on

Chiorophylum comosum and Pepromia clurtiffalia, They found that the
total nitrogen percentage increased often spraying with poclobutrazol.

V.AA4, Ethrel:

From the above data, dlemltsalsorevulthatmetota! nitrogen
content was increased with the low level of ethrel in both seasons. The
best value resulted from spraying the plants with 100 ppm were 21.00 and
24.05 mg/gm in the first and second seasons, respectively. While the high

concentration (200 ppm) produced only 19.55 and 23 .01 mg/gm dry matter
in the two seasons, respectively.
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The results obtained are in agreement with Essa (1992) on Baccara
and Eiffel tower Roses and Hassan et al. (1976) on Rouge Meilland Rose
Mohamed (1992) on white godth and Oskar gladiolus cvs who found that
ethrel application due to nearly the concentration used in this work led to
an increase the total nitrogen content.

V.B. Total Carbohydrate;
V.B. 1. GA3:

As shown in Table (17) 1t is clear that content of total carbohydrate
was Increased in the leaves of Mercedes rose especially with the high
concentration of GA;. The obtained values show that the higher value was
209.71 in the first season and 214.85 mg/gm in the second one, when
sprayed with 300 ppm GA;, while; the untreated plants gave only 187.00
and 201.25 mg/gm dry mater in the first and second season, respectively.

Similar results were obtained by Mohamed et al. (1992) on Alpinia
nutans. They found' that GA; treatments 200, 300 ppm increased total
carbohydrates percentage in alpinia leaves.

V. B.2- Kinetin:

Sprays with kinetin caused an increase in the content of total
carbohydrate at any concentration than the control plants. The highest
value was obtained at 200 ppm kinetin with the means of 24.00 in the first
season and 24.35 mg/gm in the second. While, the lowest values resulted
from control plants. Whereas kinetin at 100 ppm gave the next value in
this concern with the means of 22.60 and 23.15 mg/gm dry mater in the
two seasons, respectively in Tabie (17)

The results were agree with those obtained by Essa (7992) on
Baccar Roses, Mohamed (1992) and Abou EIl-Ghait (1985) on Dianthus
caryophyllus, Eil-Khyat (1987) on togetes sp. and Almulla (1989) on
croton plants. They all found that kinetin application due to nearly the
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concentration used in this study led to an increase in the content of the
total carbohydrate.

V.B.3. Paclobutrazol:

Results show that the carbohydrate content was affected by different
concentrations in both seasons, Table (17). The maximum value of total
carbohydrate content was 210.70 in the first season and 223.10 mg/gm
resulted from treatment 200 ppm in the two seasons respectively. While
the control plants gave only 187.00 and 201.25 mg/gm dry matter in the
same season's as shown in Table (17).

These results are in agreement with those obtained by Essa (1992)
and Steffens et al. (1985) and Wang et al. (1986) on apple trees. They all
found that the content of total carbohydrate increased after treating with
paclobutrazal.

V.B.4. Ethrel: |

The results reveal also that the total carbohydrate content was
affected in both seasons. The best value resulted from spraying plants with
100 ppm of ethrel with the average of 211.50 in the first season and
213.80 mg/gm in the second. While highest concentration of ethral (200
ppm) gave the least- value of 197.10 and 204.20 mg/gm for the first and
second seasons, respectively. In the same time the untreated plants gave
only 187.00 and 201.25 mg/gm dry matter in both season.

Similar results were obtained by Essa (1992) on Eiffel tower Rose, -
Hassan et gl (1976) on Rouge Meilland rose and El-Zeftawi (1978) on
Valencia orange, who found that the treating by ethrel increased the
carbohydrate content.
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V.C. Chlorophyll "A":
V.C.l1. GA3 .

The results obtained showed that the chlorophyll "A" content in
Mercedes rose leaves, decreased by increasing the GA, level in the two
seasons but this decrease was small compared with the control. The higher
value of chlorophyll A as 5.06 and 4.57 mg/gm for the first and second
season, respectively were obtained from untreated plants. While, GA, at
100, 200 ppm produced only 4.98 and 4.41 mg/gm in the first season,
respectively Table (17).

‘The results were agree with those obtained by Mohamed (1992) on
Dahlia pinnata, L. (winter flowering type) who found that GA; at 100, 150
or 200 ppm decreased the chlorophyll content in leaves but this decrease
was least compared with control plants.

V. C. 2.kinetin:

Data presented in Table (17) cleared that chlorophyll "A" content in
Mercedes rose leaves increased by increasing the kinetin level in the two
seasons. The highest value of chlorophyll "A" as 6.17 and 6.08 mg/gm
were obtained from treating plants with 200 ppm in the two seasons,
respectively. In the sametime, kinetin at 100 ppm gave the next value in
this concern as 6.13 mg/gm fresh weight of leaves in the first season.
While the lowest value of 5,06 and 4.57 mg/gm resulted from the control |
plants in the first and second seasons, respectively.

The results herein are in harmony with those reported by Mohkamed
(1992) on Dahlia pinnata (winter flowering type), Ben (1986) on Apple ;
and Tawfik (1986) on Andropogpn citratus. They found that kinetin
treatment increased chlorophyll "A" content of leaves. Whereas
Buschmann (1980) found that kinetin not only induce a higher
accumulation of chiorophyll and protochlorophyllide but also changed the
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amount of wivo ch]orophyll forms which led to more effective
photosynthetic activity.

V. C. 3. Paclobutrazol:

The results in Table (¥7) showed that the leaf chlorophyll "A"
content of Mercedes rose Wwas increased when applied with high
concentration of paclobutrazal in two seasons. However, application with
200 ppm gave the highest valixes of 6.10 and 5.89 mg/gm as compared to
the other treatments in both seasons. While, the control gave the lower
means of 5.06 and 4.57 in the first and second season, respectively.

These results were agrée with Molhamed and El-Desauky (1992)
on chlorophytum comosum arid Pepromia clustiffus Steffens et al. (1983)
on apple, Steffens and Wang (1984) on the same plants, Lecain et al,
(1986) on Ficus benjamina jand Archbold and Houtz (1988) on
strawberry. All found that appljing paclobutrazl caused an increased in the
leaf chlorophyll content per unif area.

V.C.A4. Ethrel:

Results in the same taléle show that the chlorophyll "A" content of
Mercedes leaves decreased by increasing the concentration. The lower
values 4.79 mg/gm fresh weight feaves in the first season and 4.32 mg/gm
in the second one were obtaingd from treating plants with 200 ppm in the
two seasons. While the contrQl gave 506 and 4, 57 mg/gm in the same
time,

The obtained results arq in agreement with Mokamed (1992) on
Dahlia pinnata (winter ﬂowtlng) who found that the amount of
chlorophyll "A" in the leaves vias decreased with ethrel applications (100,
150, 200 ppm).




V.D. Chlorophyli "B":

It is obvious from the results of chlorophyll "B" content in the leaves
of Mercedes rose were similar fo those obtained as the previous results of
chlorophyll "A" content. This was clearly shown in Table (17).

V.D. 1. GA;:

'Data in Table (17) clear that chlorophyll "B" content in Mercedes
leaves was decreased by increasing the GA; level intwo seasons, the
fowest’ values of chlorophyll "B" as 4.54 mg/gm fresh weight leaves in the
first season and 4.68 mg/gm in the second, when plants were sprayed with
the high level of 300 ppm.

Mean while, the control plants gave the hlgh values with the means
of 4.69 and 4.92 mg/gm in both season, respectively Marth et al. (1956),
Bech (1958) and Hentig (1959) reported that GA; decreased chlorophyll
content.

V. D.2. Kinetin:

_ Results in Table (17) show that chlorophyll "B" content in leaves of
Mercedes plants was increased by increasing the kinetin concentration in
both years, the maximum values of chlorophy!l "B” as 6.35 mg/gm fresh
weight in the first year and 6.08 mg/gm in the next year, when plants
treated with the high concentration (200 ppm). However, 100 ppm of
kinetin produced the next valu: in this respect as 5.91 and 5.63 mg/gm
fresh weight for the first and second seasons, respectively. At the same
time, the control plants gave the lowest value with the means of 4.69 and
492 mg/gm fresh weight of leaves in the first and second year
respectively.

Similar results were found by Esse (l992)onBaccamandEﬁfel
Tower roses, Mokamed (1992) on Dahila pinneta and E+-Khyat (1987) on
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Tagetes spp. They stated that Kinetin treatments increased chlorophyll "B"
content. '

V.C.3. Paclobutrazal:

As for the results in Tgble (17), itis shown that chlorophyll"B"
content at leaves was increpsed with the increase in the rate of
of chlorophyll "B" with the averagds of

and second seasons, respectivgly. Also, the content of chlorophyll{"B"
 was 5.46 and 5.66 mg/gm fresh weight in
respectively. While the control plants
produced the low value in thif concern as 4.69 and 4.92 mg/gm ftesh
weight in both seasons, respectively. |
The results agree with |Essa (1992) on Baccara rose, Mohaked
(1992) on Dahlia pinnata and Lecaain (1986) on Ficus benjamina, They
reported that the chlorophyllj content in leaves was increased with
paclobutrazol application. | |

the first and second season

V. C.4. Ethrel:
Results in the same ta:%l cleared that the chlorophyll "B" content

was decreased by different coficentration of ethrel than untreated plants.
The high concentration of ethrél caused in a reduction in chlorophyll "B"
content. The results show that| foliar application of ethrel at the low
concentration of 100 ppm resulted in the highert decreased values with the
means of 4.28 and 4.67 mg/gm fresh weight of leaves in the first and
second scasons, respectively. While, the high concentration of 200 ppm
resulted in the lowest values with the means of 4.13, 4.43 mg/gm in the
first season and in the second one, respectively.

Similar results were fount by Essa (1992) Mohamed (1992) on
Dahlia pinnata L. and El-Zeftawi (1985) on Impenial mandarine. They
stated that the application of ethrel reduced chlorophyll "B" content.
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Part 11

I- Effect of plant density on vegetative growth and
flowering of Marcedes. Roses during 1991/92 and

1992/1993 seasons.
A- Winter flush:
2.A.1. Number of leaves per flower stem:

In both seasons, statistical analysis of the datain Tables (18,19)
indicated that number of leaves per flower stem had response to plant
density, density, 10 plants/m2 gave 22.6, 21.9 Lvs/flower stem compared
with 20.4, 18.9 Lvs/ flower stem for 24 plants/m? in the first and second
seasons, respectively. All differences were significant in both seasons.
these results agree with those obtained by Mohamed (1988) on Rouge
Maliand and Baccara roses who found that, plant density as 6 plants/m?
increased the number of leaves on flower stem with winter crop than 3
plants/m2,

2.A.2. Fresh and dry weights of flower stem with leaves in Gms:

The data in Table (18,19) indicated that 10 plants/m? significantly
increased the fresh weight-of leaves per flower stem in both seasons, while
20 plants/m? in the first and second seasons produced the next value in this
concern. On the other side, 24 plants/m? gave the least fresh weight in both
seasons. | ' |
As for dry weight of flower stem with leaves, 10 plants/m? gave the
heaviest dry weight as 13.41 and 12.93 gms for first and second seasons
respectively, compared to othar trestments. While 16 plants/m? gave the
next value in the first season or 20 plants/m? in the second season. Tables
(18,20). The differences among these treatments were significant in both
seasons. ;
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Generally, it appears that plant population as 10 plants/m? resulted
in an increase in both fresh and dry weights of flower stem with leaves per
plant. |

Such result might be zttributed to the favourable opportunity of
plants for suitable conditions of light and minerals in case of plants density
(10 plants/m2), which in turn, increased the plant capacity in building
metabolites and resulted in more vegetative growth. These results were in
agreement with those obtained Aoki and Yoshion (1984) on Tulip and

Umesha et gl. (1990) on Qcimum gratissimum.
2.A.3. Number of flowers per plant:

In both seasons all treatments unsignificantly increased the number
of flowers per plant. As shown in Table (18) data indicate that 20
plants/m? increased the number of flowers per plants (3.01 fls) also 16
plants/m2 gave the next value in this concern. While the lowest number of
flowers per plant was produced with 10 and 24 plants/m2 as 2.02 and 2.10
fls/plant, respectively. Similar results were obtained in second season as
shown in Table (19).

The results agree with those reported by Mohamed (1992) on
Tagetes erecta who found that the best planting distance for highest
production of flower per plant were 36X 50 cm and 48 X 50 cm, while 12
X 50,24 X 50 or 60 X 50 decr:ased the number of flower per plant, Patil
et al. (1990) on Aster they found that the highest density gave the highest
number of flowers per plant and Hoeven (1991) on chrysanthemum
reported that the highest yield of flowers/plants was obtained with a plant
density of 35-40 plants/m2. T . ‘

2.A.4. Number of flower per m2;

Data presented in Table (18), show that the plant population as 20
plants/m?  produced the maximum sumbers of flowers/m? as compared to
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other treatments. The number of flowers in this cares was 60.20 fls/m?
compared to 50.4, 44.8 flowers with 24 or 16 plants/m? respectively. The
least number as 20.2 fls/m2 resulted with 10 plants/m?2 . Statistical analysis
showed significant differences among these treatments during the two
seasons.

Data of (1992/93) shown in Table (19) appear similar trend of
results to those obtained in (1991/92).

the results agree with those optained by Mohamed (1988), who .
found that plant density as 12 plants/m2 increased the number of flowers
per m? compared with 6 or 3 piants/m2 of Rouge meiliand and Baccara
roses. Mohamed and Wahba (1993) who demonstrated that the closer
spacing increased the number of flowers per unit area of Tagetes erecta.

2.A.5. Mean length of a flower stem in cms:

~ The statistical analysis of results for flower stem length of (1991/92)
in Table (18) indicated that the differences among the treatments were
significant. It is evident that the 20 plants/m2 produced the longest stem as
80.2 cm compared to other planting distance. Also 24 or 16 plants/m? gave
the next values as 78.3 and 77.6 cms. respectively. While the lowest value
was produced with 10 plants/m? as 65.3 cms.

The results of the second season 1992/93 Table (19) showed the
same pattern of results as the first is the planting distance 20 plants/m?2
gave the highest value (79.1 cms) length for the flower stem, while the 10 .
plants/m? results in shortest length as 66.3 cms of flower stem length. It
can be concluded that enviromental conditions especially light,
temperature, minerals prevailing in 20 plants/m2 caused tallest in flower
stem. Such increase in flower stem might be due to the inhancement in cell
division and/or cell division resulting in taller stem.

These results are in agreement with those reported by Mohamed
and Wahab (1993), Mohamed (1992) on Tagetes erecta, Nilimesh and
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Roychow Dhury (1 990) on gladiolus, Farina and Paterniani (1989) on
chrysanthemum

2.A.6- Mean diameter of a flower stelﬁ in cms:

All plant dépsity treatmeants, indicated that the differences between
all plant population were very narrow and insignificant in the first and
second seasons as shown in Tatles (18,19).

2.A.7. Mean diameter of a flower in cms:

a3

It is clearly noticed from data in Tables (18,19) for season
(1991,92) and (1992/93) that the 10 and 16 plants increased the diameter
of Marcedes flowers as 10.7, 10.3 cms. In the first season and 10.4, 10.1
cms in the second season respectively, the planting distance as 10 or 16
plants/m2 would be most suitable for biosynthesis in Marcedes roses. The
diameter of flower response vsas strongely influenced by consistency of
carbohydrate. At the mean time 10 or 16 plamts/m2 produced the best
vegetative growth.

The differences between these treatments were significant in both
seasons at 5% only. These results agree with obtained by Mohamed
(1988) on roses, Gowda and Jayanthi (1989) on charysanthemum.

2.A.8- Fresh and dry weights of a flower in Gms:

- Results of the first season in Table (18) show that the fresh and dry
weights of flower were also affected with different plant density. The
heaviest fresh weight/flower as 12.8 gms was produced with 10 plants/m?2
compared to 10.6 gms with 20 plants/m? .While 16 plants/m2 gave the
next value in this concem as 11.5 gms, Similar trend was true in the next
season 1992/93 Table (19). Also all differences were high significant in
both seasons.




i

103

The dry matter of flower showed a similar trend of results as the
fresh weight tables (18,19) in both seasons. Generally, it appears that 10
plants/m? resulted in an increase in both vegetative growth and flowering.
These results may be interpreted in some ways, suitable temperature
between 10 plants/m? about the anther plant density table (23) may be
cause change in carbohydrates content, respiration, nucleic acid, activity of
some enzyme and mitachandrial activity. Another way, the suitable
conditions of light and minerals in case of 10 plants/m2 ,which in tumn,
increased the plant capacity in building metabolites and resulted in more
might be due to the activation of the anabolic processes in plant, which
were translocated from the leaves and or the rootes leading to more growth
and flowering.

Gnerally, it can be concluded that the density of 10 or 16 plants/m?2
could be advised for the best quality of Marcedes roses in Egypt especially

for the exportation during winter.

B- Spring flush:
2.B.1. Number of leaves per flower stem:

Concerning the number of leaves an a flower stem of Marcedes
roses as the mean of spring flush Tables (20,21), the numbers these
showed a very narrow variation in both seasons for the results of different
plant density. The mean values .of number of leaves/flower stem ranged
between 17.1 to 183 in the first season 1991/92 and 16.9 to 17.8 in the
second one. It is clear that the mean of the number of leaves flower stem
are insignificantly in both seasons.

2.B.2. Fresh and dry weights of flower stem with leaves in Gms:
In both seasons, the plant density treatments at 10 and 16 plants/m?

gave the heaviest fresh weight of leaves compared to 20 or 24 plant/m?2
Tables (20, 21), 25.81 gms leaves produced with 10 plants/m? and m2
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gave nearly values of 21:16 and 21.73 gms., respectively. In the second
season 1992/93 data in Table (21) revealed the same trend. The
differences among the treatments were significant in both seasons.

The same trend is observed with the dry matter Table (20,21). The
treatments which produced the heaviest fresh weight of leaves and flower
stem were those which produced the more dry weights. The differences
between treatments were significant in the two seasons (1991/92) and
(1992/93).

Generally, it appears that plant density 10 or 16 plants/m? resulted
in an_increase in both fresh and dry weights per flower stem with leaves.
Such results may be attributed to the favourable oppdrtllnity of plants for
suitable conditions of light, minerals and temperature between plants,
which increasing the activation of the anabolic processes in plant, which
were translocated from leaves and/or the roots leading to more fresh and

dry weights.
2.B.3. Number of flowers per plant: -

In the first season, plant density 10 or 16 plants/m? significantly
increased the number of flowers/plant as 3.6 and 3.0 fls. respectively
Table (20) on the other side 20 or 24 plants/m?2 produced the minimum
number of flowers per plant as 2-8 and 2-5 fls, respectively.

‘The data in the second season 1992/93 in Table (21) show
insignificant differences between number of flowers per plant as affected
by plant density treatments. At the treatment of mean time 10 or 20
plants/m? produced the maximum number of flower/plant as 3.4, 3.1 fls,

respectively.

2.B.4. Number of flowers per m?:

It is clear from the data illustrated in Table (20, 21) that the number
of flowers/m? showed response to plant density treatments in both seasons,
so that 24 or 20 plants/m? gave the maximum one. The 20 or 24
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plants/ m? increased the number of flower per unite area by 55.56% and
66.67% over 10 plants/m? in the first and second season respectively. On
the other hand, 16 plants/m2 produced the next value as 48 fls and 46 4
fls/m? in the first and second season respectively. Statistical analysis
showed high significant differences between these treatments during both
seasons. ' -

These results were agree with those obtained by Mohamed (1988)
on roses, Mohamed and Wahba (1993) on Tagetes erecta, Bunt and
Powell (1982) on camation.

2.B.5: Mean length of a flower stem in cms:

Mean values of length of flower stem in both seasons are given in
Tables (20,21). The differences between the plant density treatments were
statistically significant. The plant density as 16, 20 or 24 plants/m2 showed
the tallest flower stem which increased by 7.03%, 14.8% and 18.02% over
10 plants/m? in the first season. The results of second season showed a
stmilar trend to those resulted from first season with a little differences.

These results are in agreement with those of Mohamed (1992) who
obtained the longest plant of Tegetas erecta from 24 X 50 cm distance than
plant distance as 48 X 50 and 60 X 50 cm.

2.B.6. Mean diameter of a flower stem in cms:

As show in Table (20,21) in the first and second season, it is clear -
that plant density treatments did not affect an the mean diameter of a
flower stem and the little differences between plant density treatments
were insignificant in 1991/92 and 1992/93. ' '

2.B.7. Mean diameter of a flower in cms:

From the data presented in Table (20), it can be noticed that mean
diameter of flower response to plant density and these response was
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significant at 5% in the first season (1991/92). However the plant
population as 10 or 16 plants/m? increased the diameter of flower as 9.3,
9.1 cms compared to 8.5, 8.4 cms with 20, 24 plants/m?2 , respectively in
the first season. On the other hand, the differences between all different
plant density in the second season 1992/93 were insignificant Table (21).

2.B.8. Fresh and dry weights of a flower in Gms:

Mean values presented in Table (20) indicated that 10 or 16
plants/m? produced the heavier fresh weight of flower as 10.3 and 10.05
gms than 9.73 and 9.44 gms which produced with 20 and 24 plants/m?
respectively in the first season. Similar trend was true in the second season
1992/93 in Table (21). The differences within plant density treatments in
both seasons were statistically significant at 5%.

Concerning the dry weight of a flower, it can be noticed that the
differences among plant density treatments, were very little and
insignificant in two seasons 1991/92 and 1992/93 Tables (20,21).

In conclusion, the results with spring flush indicated that the plant
density is important factor which affect the vegetative growth and
flowering extremely of Mercedes Roses. Plant population as 10 or 16
plants/m? increased the vegetative growth and flowering of Mercedes
plants. |

Also 20 or 24 plants/m? increased the flower production per unit
area, at the mean time did not affect flowers quality which are preferable
for local market supply of flowers during spring flush. This is very
important for florists and economic of Egypt. :

2.C. Effect of plant density on root parameters of Mercedes Rose.
2.C.1. Mean length of main root in cms:

Mean values of length of main root of Mercedes plants in the first
and second season recorded in Table (22), and illustrated in Fig (1) show
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that 10 plants/m? accelerated the length of main root as (56.3 cms)
compared with other treatments, which produced 48.7, 48.0 &nd 44.6 cms
of main roots with 16, 20 and 24 plants/m? , respectively.

The differences among the results were significant in both seasons
1991/92 and 1992/93. Similar results were obtained in the second season
as shown in the same Table.

2.C.2. Fresh and dry weights of roots in Gms:

It is clear from the data tabulated in Table (22) and illustrated Fig,
3] that the fresh weight of roots showed response to the plant density -
treatments in both seasons 1991/92 and 1992/93 the plant population as 10
plants/m2 gave the heaviest fiesh weight of roots as 160.1,1 181.3 gms in
the first and second season, respectively.

While 24 plants/m? produced the next value in this concern in the
first season as 137.4 gms. But 20 plants/m? gave the next value in the
second season as 141.8 gms. On the other hand 16 plants/m? produced the
least fresh weight of roots/plant as 110.0 and 103.2 gms for the first and
second season, respectively. |

Concerning dry weight pf roots, 10 plants/m? produced the heaviest
dry weight of roots per plant in the first and second season Table (22) and
Fig. (3). But 16 plants/m2 gave the minimum dry weight of roots per plant.
While 20 plants/m? produced the next value in this respect.

Data of second seasmi (1992/93) shown in Table 6 and Fig. (3)
appear similar results to those obtained in the first season (1991/92) the
differences in this respect ware significant in both seasons. Such increase
in rootchamctenst:cs&tetoﬁep&antpopmat:onas 10 plants/m? could be
attributed to the promotine $ecls of this treatment on vegetative growth.
Since this treatment play dnpct or indirect role in accumulation of dry
matter in roots leading to' the increase in root parameters. These
accumulated of dry matter dught be formed in the upper ground parts by
the activation of the anabolﬁ: processes in these organs by the aid of this




ly

Fresh wt. of root gms

200

150 57|

100 4|

504
0 e ' ‘ ’
First seasan Second season
B 0 plant/m2 - 18 plant/m2

20 plant/m2 @ 24 plant/m2

Fig.(2): @fmt of plant density on
fresh wt. af root gms during first and
second gon (1991/92) and (1992/93).




't

10|

112

Dry wt. of root gms.

60

40 |

a0

001

First season Second season

Bl 10 piant/m2 . XN 18 plant/m2
] 20 plant/m2 44 24 plant/m2

- Fig{3): Effect of plant density on dry
wt. of root gms during first and second
season (1991/92) and (1992/93).




113

T e ——— -

e 1o e e et i g

Mean length of m%in root cms

- 70

\

First seasony = Second season

Bl w0plant/m2 | [N 16 plant/m2
20 plant/m2 24 24 plant/m2

tength of magn root cms during first and

Fig.(1): Effedt of plant density on mean
second seagon {1991/92) and (1992/93).




114

treatment. These results are in agreement with those obtained by
Mohamed (1992) who reported that 36x 50 cm spacing gave the heaviest
dry weight of roots per plant than 12 X 50 cm spacing of Tagetes erecta.

111 Effect of plant density oni the chemical analysis;
11T -1- Nitrogen content mg/gm.

It is clearly noticed from data in Table (23) that the nitrogen content
of leaves was increased to 21.56 mg/gm due to the plant density of 16
plants/m? compared to that (19.94) which resulted from 24 plants/m?
whicH gave least growth than other plant density treatments. While plant
population as 10 or 20 plants/ m? gave the next value in this concern as
20.10 and 20.15 mg/gm dry matter, respectively. Data of 1992/93 show
nitrogen in dry mater similar results to those obtained in 1991/1992 in the
same table.

Nitrogen has its role in protein metabolisa which reflects on all vital
processes as well as growth. Similar conclusions were reported by
Mohamed (1988) on Rouge Meilland and Baccara roses.

111 2. Total carbohydrate:

The maximum total carbohydrate of Mercedes leaves as 204.53 and
203.13 mg/gm dry matter were produced with 16 plants/m? treatment  in
the first and second seasons, respectively. While 10 or 20 plants/m? gave
the next value in this concern as 202.15 and 201.16 mg/gm, respectively
compared to the minimum one as 199.93 mg/gm with 24 plants/m? Tables
(23). ' -

On the other side, the differences between treatments of total
carbohydrate were small. The results were agree with those reported by
Mohamed and Wahba (1993) on Tagetes erecta who found that planting
distance 50 X 36 cm gave the highest total carbohydrate percentage while
the least value was obtained with plant spaced at 50 X 12 cm.
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111.3. Chlorophyll "A"":

Data obtained on chlorophyll "A" ias affected by plant density on
Mercedes plants are presented in Table (23). It could be indicated that 10
or 16 plants/m? stimulated accumulation of chlorophyll "A" and gave the
high value of chlorophyll "A" as 5.21 and 5.17 mg/gm fresh weight of
leaves respectively. Whereas 20 and 24 plants/m2 produced 4.97 and 4.92
mg/gm of chlorophyll "A" respectively.

Data of the second season as shown in the same table appear similar
trend of results to those obtained in the first season. ‘

*

M1.4. Chlorophyll "B":

Conceming of chlorophyll "B” mg/gm in fresh weight of leaves, 10
and 16 plants/m? treated plants gave the maximum value as 5.07, 4.99
mg/gm. While 24 plants/m? produced the least value in this respect as
4.78 mg/gm in the first season Table (23).

For the second season, chlorophyll "B" content was increased to
4.96 and 4.91 mg/gm in fresh weight due to the plant density of 10 and 16
plants/m2 | respectively compared to the {east content of 4.80 mg/gm in
fresh weight which produced from 25 plants/m Table (24).




