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RESULTS AND DISCUSSION

I- GROWTH SUBSTANCES EXPERIMENT:
* Effect of Gibberellin, Ethephon and Paclobutrazol at
different concentrations on vegetative growth, flowering

and chemical constituents of Narcissus tazetta plant.

I-1- Vegetative growth :

I-1-a- Leaves parameters :
I.1.a.1. Mean number of leaves per plant :

The data tabulated in table (1-a) clearly show that, spraying of
gibberellin on Narcissus tazetla plant, significantly increased the mean
number of leaves per plant when it was used only at the medium and high
concentrations of 100 or 150 ppm. in both seasons, although the high
concentration was not of more effect that the medium one in this concern.
Spraying Narcissus plants with Ethephon also increased the number of
leaves carried by plant only when the high concentration was used in the
first and second seasons. It was increased also with the medium one in the
second season. While the low concentration of Ethephon was of no effect
on this character as it is clear from the data in table (1-a). Similar results
were observed by Abo El-Ghait and Wahba (1994) on violet plants, they
found that, foliar spray with gibberellin at 100 and 200 ppm. caused an
increase in number of leaves per plant.

Mohamed et al. (1992) on Alpinia plants found that, spraying with
gibberellin at 200 or 300 ppm. and ethryl at 100 and 200 ppm. caused
significant increment in number of leaves per shoot.

On the other hand Paclobutrazol at low concentration of 50 ppm.

significantly decreased the mean number of leaves only in the first season
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although its medium or higher concentrations were of less effect. The data
of the second season in table (1-a) showéd that paclobutrazol at the low
concentration did not affect the nuxﬁber of leaves per plant while medium
and high concentration slightly increased it. The values recorded for the
mean number of leaves per plant in the first season were 16.00, 18.00 and
18.00 for plants treated with paclobutrazol at 50, 100 and 150 ppm
respectively as compared with 18.67 for control plants, while it was 18.00,
18.67 and 18.67 respectively for the same concentrations compared with

18.00 for control in the second season.

Many workers recorded the effect of paclobutrazol on decreasing
the number of leaves per plant among them. El-Sayed et al. (1994), on
Dutch Iris, who found that number of leaves per plant slightly decreased as
response to paclobutrazol treatments, and Mohamed et al. (1992) on
Alpinia, who found that, foliar spray with paclobutrazol at 100 and 200

ppm. decreased the number of leaves per shoot.

I.1.a.2. Mean length of leaves :

Highly significant increases i the mean length of narcissus leaves
were observed due to all gibberellin concentrations used over control plant
as shown in table (1-a). The increase in the mean length of leaves was
proportional with the increase in gibberellin concentration. The trend of
results was constant in both seasons of the experiments 1993 / 94 and
1994 / 95. These results came in harmony with those obtained by Hassan
(1996) on Aspidistra elatior and Mohamed et al. (1992) on Alpinia, who
recorded that application of gibberellin increased leaf length of alpinia

plants.
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Ethephon sprays at low and medium concentrations of 50 and 100
ppm significantly increased the mean length of narcissus leaves at 1% level
over control plants in both seasons of the experiments as shown in table
(1-a), however the high concentration decreased the length of leaves in the
first season and slightly increased it in the second season. The data of both
seasons revealed that low concentration of ethephon was of more effect
than medium or high one on increasing the length of leaves of Narcissus
tazetta plants. These results were confirmed by Greef (1986) on Daffodils,
who found that most satisfactory results were obtained by either dipping
bulbs for 12 h. in ethephon or drenching with ethephon solution at 100
ml/12 cm. Pot. Concerning the effect of paclobutrazol on the mean length
of Narcissus tazetta leaves, it is clear from the data illustrated in table (1-
a) that all paclobutrazol concentrations greatly decreased the length of
leaves specially with the high concentration 150 ppm., which resulted in
60% and 49.16% decrease under the control in the first and second season
respectively. The mean values recorded for leaves length were 32.00,
26.33 and 23.33 cm for plants treated with 50, 100 and 150 ppm of
Paclobutrazol when compared with 58.33 cm for the control plants in the
first season, and it was 30.67, 30.33 and 30.33 cm for the prementioned
treatments compared with 59.67 cm for control in the second seasons. The
previous values proved that, paclobutrazol greatly decrease leaf length of
Narcissus tazetta. Sun et al. (1991), confirmed this trend of results, since
they mentioned that paclobutrazol inhibited leaf extention of narcissus
plant. Also Wang et al. (1990) recorded that, paclobutrazol significantly
inhibit the vegetative growth.
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I.1.a.(3.4). Mean fresh and dry weight of leaves per plant :

Regarding the fresh and dry weights of Narcissus tazetta leaves as
affected by spraying gibberellin at different concentrations it could be
noticed from the data compiled in table (1-a), that all gibberellin
concentrations resulted in high significant increases in the fresh and dry
weight of leaves per plant over the untreated one. Moreover the higher the
concentration of gibberellin used the higher the values of fresh and dry
weights were obtained, so the higher concentration of 150 ppm. produced
the maximum values of fresh and dry weight of leaves per plant in both
seasons as 111.33 and 130.67 g. when compared to 89.33 and 111.23 g
for control as fresh weight, and it produced 17.81 and 20.91 g compared to
14.29 and 17.81 g for control as dry weight in the first and second season
respectively. The role of gibberellin on increasing vegetative growth as
fresh and dry weight of leaves is well known and was recorded by
nemerous investigators among them, Hassan (I 996) on Aspidistra elatior,
who found that, application of gibberellin at 100 ppm. caused an increase

in fresh and dry weight of leaves.

The mean fresh and dry weights of leaves per plant was affected
greatly by ethephon sprays as shown in table (1-a). All concentrations of
ethephon increased significantly the mean fresh and dry weights of leaves
per plant. It could be also shown that the increases in the mean fresh and
dry weights of leaves were increased by increasing the concentrations of
ethephon used. The mean values recorded for these characters were 92.00,
9733 and 99.33 g compared to 89.33 g. for control and 118.67, 119.33
and 126.67 g. compared to 111.33 g. for the control in the two seasons
respectively. The values of dry weight were 14.72,15.57 and 15.89 g.
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compared to 14.29 g in the first season but, in the second season were

18.99, 19.09 and 20.27 g compared to 17.81 g for the control.

These values showed that paclobutrazol had increasing effect on the
fresh and dry weight of leaves especially with high concentration of 150

ppm as well as gibberellin.

The trend of results in this concern was confirmed by the work of
Mohamed et al. (1992) who reported that ethryl at 100 and 200 ppm.
resulted in highly significant increase in the fresh weight of Alpinia leaves

per shoot.

As for the effect of spraying paclobutrazol on the fresh and dry
weight of Narcissus lazetla leaves per plant, the data in table (1-a) show
that all concentrations of paclobutrazol resulted in a decrease in the fresh
and dry weight of leaves per plant in both seasons of the experiments. The
decreasing effect was pronounced as the concentration of paclobutrazol
increased. The lowest values for fresh and dry weight of leaves per plant
were obtained when the highest concentration of Paclobutrazol was used,
so the percent of decrease in the fresh and dry weight of leaves per plant

reached 10.45% and 30.54% in both seasons.

Similar results were obtained by Abo El-Ghait and Wahba (1994)
on Violet, they found that, foliar spray with paclobutrazol at 25 and 50

ppm caused a decrease in fresh and dry weight of leaves.

Generally the data of leaves measurments for both seasons of the

experiments (table 1-a) indicated that, growth substances used were of
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great effects on these characters. Both gibberellin and ethephon affected
possitively and significantly all leaf measurments specially with higher
concentration, although gibberellin was superior in this concern. Contrary
was the effect of paclobutrazol which decreased most of leaf measurments
specially leaf length which decreased by about 50 to 60% under the

control plants.

I.1.a.5. Dry weight of leaves per plot :

The same trend of results previously obtained with the mean dry
weight of leaves per the individual plant could be noticed for this
measurement as it is clear in table (1-a) and Fig. (1), since 1t was

mathematicaly observed as countable value.
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Fig. (1) : Effect of Gibberellin, Ethephon and Paclobutrazol at Different Concentrations
on Leaves Dry Weight (g/plot) of Narcissus tazetta L. Plant During 1993/94 and
1994/95 Seasons.
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I.1.b. Bulbs parameters :
1.1.b.1. Mean number of bulbs per plant :

Data tabulated in table (1-b) show the effect of growth substances
gibberellin, ethephon and paclobutrazol at different concentrations on

mean number of bulbs per plant.

It is clear from these data that gibberellin at all rates significantly
increased the mean number of bulbs per plant over untreated plants n both
seasons. The increase over control reached 26.32%, 42.11% and 42.11%
for plants treated with gibberellin at 50, 100 and 150 ppm in the first
season, and the values were 24.99%, 45.00% and 54.99% for the

prementioned concentrations in the second season respectively.

Ethephon treatments were of lower effect for increasing the number
of bulbs per plant, it had slightly increase on number of bulbs per plant,
although these increases did not reach the level of significance. No clear
differences due to the different concentrations of ethephon were observed.
The mean values obtained for number of bulbs per plant were 7.00, 7.33
and 7.33 compared to 6.33 for control in the first season and were 8.33,
8.67 and 8.67 compared to 6.67 for control in the second season for plants

treated with ethephon at 50, 100 and 150 ppm respectively.

Similar results were observed by Mohamed (1992) on Dahlia
pinnata, who found that, foliar spray with ethrel at 100, 150 and 200 ppm

caused an increase in the number of tuberous root per plant.

Paclobutrazol showed the highest effect in increasing the mean

number of bulbs per plant over both gibberellin and ethephon treatments in
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both season as shown in table (1-b). All paclobutrazol concentrations
produced highly significant increases in number of bulbs over untreated
plants. These differences reached 47.37%, 57.90% and 63.16% over
control for plants treated with paclobutrazol at 50, 100 and 150 ppm in the
first season while with the second one the differences over control reached
39.99%, 50.00% and 65.00% for the prementioned concentrations

respectively.

These results came in accordance with those obtained by El-Sayed
et al. (1994) on Dutch Iris. They found that, number of bulbs produced
varied in response to paclobutrazol according to cultivar and concentration
and  Flint and Alderson (1986) on Narcissus plant, found that,

paclobutrazol application caused an increase in number of bulbs, per plant.

1.1.6. (2.3). Mean fresh and dry weight of bulbs per plant :

Data in table (1-b) revealed that gibberellin at 50 ppm concentration
was of less effect in increasing the mean fresh and dry weight of bulbs per
plant. The mcrease in fresh and dry weight of bulbs were proportionally
with gibberellin concentrations. So the heviest bulbs were produced by
plants treated with 150 ppm. gibberellin m both seasons they gave 129.00
g and 143.67 g for fresh weight compared with 102.00 g and 110.00 g for
control plant and 31.55 ¢ and 34.49 g for dry weight compared to 26.52 g

and 2860 g for untreated plants for the first and second seasons

respectively.

Ethephon treatments also affected the mean fresh and dry weight of
narcissus bulbs. The low concentration of ethephon (50 ppm) slightly

affected the mean fresh and dry weight of bulbs per plant, while the
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medium and high concentrations of ethephon showed significant increases

in this concern during the two seasons of study table (1-b).

These results are in accordance with Mohamed (1992) who found
that foliar sprays of ethephon at 100 and 150 ppm increased the tuberous

roots fresh weight of Dahlia pinnata.

Paclobutrazol treatments were the most effective for increasing
bulbs production in both seasons over both gibberellin or ethephon as

shown from table (1.b).

Paclobutrazol seems to be more effective in increasing the
underground growth of narcissus plant, as number and weight, of more
than the above ground parts which decreased under control as recorded in
table (1-b). These results may be due to the depression of growth resulted
from paclobutrazol which makes plant tended to store most of the
metabolic substances in the storage organs. It is also clear that the
increasing effect in the fresh and dry weight of bulbs went linearly with the
concentrations of paclobutrazol.  The highest concentration of
paclobutrazol was superior over all other growth substances treatments to
produce the highest yield of bulbs. The role of paclobutrazol on increasing
bulb production was recorded by El-Sayed et al. (1994), on Dutch iris,
who found that, weight of bulbets produced varied in response to

paclobutrazol according to cultivar and concentration.

From all the above data it could be concluded that, all growth

substances used (gibberellin, ethephon and paclobutrazol) clearly affected
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Control(0)
B 50 ppm

O 100ppm
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Fig. (2) : Effect of Gibberellin, Ethephon and Paclobutrazol at Different Concentrations
on Bulbs Dry Weight (g/plot) of Narcissus tazetta L. Plant During 1993/94 and
1994/95 Seasons.
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1.2. Flowering :
1.2.a. Peduncles parameters :
I.2.a.1. Mean number of peduncle per plant :

Data recorded in table (2-a) show the effect of growth substances
i.e. gibberellin, ethephon and paclobutrazol on the mean number of
peduncle per plant. It is clear from these data that no significant
differences could be observed due to all growth substances used at their
different concentrations, but there were slight increases over control due to
all the treatments of growth substances this may be attributed to the habit
of this plant, since each mature bulb produce only one peduncle throught

the season.

1.2.a.2. Mean diameter of peduncle :

The mean diameter of peduncle clearly increased significantly due
to all gibberellin treatments specially in the first season. In the second one
only the high concentration of gibberellin (150 ppm) signifiantly increased
the mean diameter of peduncle. Also there was slight increase n the mean
diameter of peduncle due to treatment with both medium and low
concentrations of gibberellin, (table 2-a). Mohamed et al. (1992) came to
similar results on Alpinia, since they recorded shight mcrement in stem

diameter resulted from treating plants with gibberellin at 200 and 300 ppm.

Ethephon sprays did not affect the mean diameter of peduncle in the
first season, since the treated plants produced the same diameter as the
control plants. The data of the second season pointed out slight increments
in the mean diameter of peduncle due to ethophon treatments, although

these increments were insignificant.
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Concerning the effect of paclobutrazol on the mean diameter of

peduncle, all treatments increased peduncle diameter as shown in table

(2-a).

All increases due to paclobutrazol concentrations were highly
significant over control in the first season, while they were only significant
in the second season. Moreover, paclobutrazol treatments were superior
over GA3 or ethephon treatments. These results were confirmed by the
work of Mohamed et al (1992) on Alpinia, they recorded highly
significant increase in stem diameter when sprayed with paclobutrazol at

the rate of 100 and 200 ppm.

L.2.a.3. Mean length of peduncle :

All gibberellin concentrations significantly increased the mean
length of peduncle of Narcissus tazetta over control in both seasons as
shown in table (2-a). The increases in peduncle length due to gibberellin
treatments were proportional with the increase in its concentration. These
results were in accordance with those observed by Rudnick et al. (1976)
and Sebanek et al. (1976) on tulip, they demonstrated that GA3 treatment

caused increase in the length of the flower stem.

Ethephon treatments caused slight increase in the length of peduncle
of Narcissus tazetta. The increases due to different concentrations of
ethephon did not rise to the level of significancy except the low and
medium concentrations in the second season only. Mohamed (1992),
found that, stem length of Dahlia pinnata increased by spraying ethrel at

the rate of 150 and 200 ppm.
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Again paclobutrazol confirmed its effect which decreased the length
of peduncle significantly with the different concentrations used as shown
in table (2-a). The shortest peduncles were obtained with the highest
concentration of paclobutrazol. The data were confirmed in both seasons
of the experiments. Numerous investigators confirmed this trend of results
among them Wainwright and Irwin (1987), on Antirrhinum majus, they
found that, paclobutrazol produced antirrhinum plants with shorter flower
spikes. On the same subject Bailey and Miller (1989), reported that,
paclobutrazol decreased the length of inflorescence in Lilium speciosum

hybrids.

I.2.a.(4-5). Mean fresh and dry weight of peduncle :

The mean fresh and dry weight of peduncle was affected clearly by
all gibberellin and ethephon concentrations. All gibberellin treatments gave
the same value 6.67 g., in the first season, while it ranged between 8.33 g,
and 9.00 g in the second season. The most effective treatment was

gibberellin at 150 ppm.

The same trend could be also noticed with the dry weight of

peduncle table (2-a).

Spraying narcissus plants with ethephon also increased the mean
fresh and dry weight of peduncles carried by the plant only when the high

concentration was used in the two seasons.

On the other hand, paclobutrazol atlow concentration of 50 ppm
decreased the mean fresh and dry weight of peduncle in both seasons. The

data in table (2-a) show that, paclobutrazol at the medium and high
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concentrations (100 and 150 ppm) decreased the mean fresh and dry
weight of peduncle, the values recorded in the first season were 4.00 g,
390 g and 3.86 g for plants treated with 50, 100 and 150 ppm
paclobutrazol respectively compared to 4.67 g for the control plants, while
they were 4.33 g, 420 g and 4.10 g for the same concentrations
respectively compared with 4.67 g for control in the second season. These
results are in agreements with El-Sayed et al. (1994) on Dutch iris, they
found that, the weight of spikes slightly decreased in response to

paclobutrazol treatments.

I.2.a. (6-7). Mean fresh and dry weight of peduncle per plant :

The data of the mean fresh and dry weight of Narcissus tazetta
peduncle as affected by growth substances gibberellin, ethephon and
paclobutrazol at different concentrations were compiled in table (2-a) and
Fig. (3). It is clear from these data that all gibberellin concentrations
significantly increased the mean fresh and dry weight of peduncle per plant
in both seasons over untreated plants. The highest concentration of
gibberellin resulted in the highest rate of peduncle dry weight which
reached 191.22% and 217.12% increase over control in the first and
second seasons respectively. The mean values recorded for dry weight of
peduncle resulted from gibberellin treatments were 1.10 g, 1.10 g and 1.36
g for the first season compared to 0.47 g for control, and it were 1.40 g.,
1.44 g and 1.50 g for the second season compared to 0.47 g for plants
treated with 50, 100 and 150 ppm Gibberellin respectively. Abo El-Ghait

and Wahba (1994) came to similar results on Viola odorata.
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Peduncle dry weight (g/plant) 1993/94

Gibberellin Ethephon Paclobutrazol

Concentrations ppm.

i

Control(0)
B 50 ppm
0 100ppm
£ 150ppm

Peduncle dry weight (g/plant)
1994/95

Gibberellin Ethephon Paclobutrazol

Concentrations ppm.

B Control(0)
& 50 ppm
00 100ppm
B 150ppm

Fig. (3) : Effect of Gibberellin, Ethephon and Paclobutrazol at Different Concentrations

on Peduncle Dry Weight (g/plant) of narcissus tazetta L. Plant During 1993/94
and 1994/95 Seasons.
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Ethephon sprays also affected the mean fresh and dry weight of
peduncle per plant, although its effect in this concern was less than
gibberellin as shown in table (2-a). All ethephon concentrations increased
fresh and dry weight of peduncle per plant over control in both seasons.
The increase in the fresh and dry weight of peduncle per plant was more
clear in the second season than the first one. The percentages of increase
over control for dry weight in the second season reached 85.11%,
172.34% and 191.49% for plants treated with 50,100 and 150 ppm

ethephon respectively.

Paclobutrazol treatments on Narcissus tazetta plant also led to
increase in mean fresh and dry weight of peduncle per plant at different
concentrations used in both seasons. But, its effect in this concern was less
than either gibberellin or ethephon which were clearly shown from the data
in table (2-a). This lesser effect may be due to the shorter peduncle which
resulted from paclobutrazol treatments and also due to the more metabolit
substances stored in the underground organs previosly noticed in mean

fresh and dry weight of bulbs per plant table (1-b).
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1.2.b. Flowering parameters :
1.2.b.1. Number of days to start flowering :

Data presented in table (2-b) describe the clear effect of growth
regulators namely : gibberellin, ethephon and paclobutrazol, on flowering.
These data revealed that both gibberellin and ethephon resulted in earlier
flowering than control, while Paclobutrazol delayed flowring. The number
of days earlier or later due to any of the growth substances differ
according to concentrations. Gibberellin treatments shortened the period to
start flowering by 7.33 to 10.00 days in the first season and 5.33 to 8.33

days in the second season compared to the control treatment.

Early flowering as an effect of gibberellin treatments was recorded
by many investigators among them, Mohamed (1992) on Dahlia pinnata,
Galal (1982) on Narcissus pseudonarcissus, Braget and Gelder (1979)
and Moe (1978) on tulip.

On the other hand ethephon treatment shortened the period to start
flowering by 6.33 to 9.00 days in the first season and 2.66 to 6.00 days in
the second one. In all casses, the higher concentrations of gibberellin and
ethephon were more effective in shortening the period to flowering. The
earlieness of flowering, as a cause of growth substances, was recorded by
numerous workers among them Lmanishi and Yue (1987) on Narcissus
tazetta, they mentioned that application of ethylene produced earlier
flowers. Also Simmonds and Cumming (1977) on lilium, they recorded

that treating bulbs with ethephon induced early flowering.
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Paclobutrazol resulted in retarding flowering. The period to start
flowering significantly incrcaséd over control with all paclobutrazol
concentrations, but the high and medium concentrations were more
effective in this regard. The increasing period due to paclobutrazol
treatments reached 1.67 to 7.00 days more than control in the first season

and 2.00 to 10.33 days in the second one.

These results came in accordance with those found by Ismaeil
(1995) on Vicia faba. Hashim et al. (1991) on Senecio, Wainwright and
Irwin (1987) and Menhenett and Hanks (1983) on tulip, they concluded

that paclobutrazol delayed flowering.

1.2.b.2. Mean number of days to full blooming :

Gibberellin and ethephon caused significant decrease in number of
days to full blooming. Gibberellin treated plants were more earlier in
reaching the full blooming stage than the ethephon treatmented. The higher
concentrations of both gibberellin or ethephon shortened the period to full
blooming. Also it could be noticed that the period from flowering start to
full blooming decreased with increasing the concentrations of both
gibberellin or ethephon. In contrary paclobutrazol increased the period to
full blooming than control and also the number of days from flowering to
full blooming which increased with increasing the concentration of
paclobutrazol. The trend of results was constant in both seasons of the

experiment as shown in table (2-b).

1.2.b.3. Mean number of florets per peduncle :
The mean number of florets per peduncle significantly increased by

using both the growth substances aibberellin and ethephon as shown in
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table (2-b). There were no differences in the mean number of florets on the
: peduncle due to different concentrations of both growth substances in the
first season. In the second season, the high (150 ppm) and medium (100
ppm) concentrations of both the two substances produced slight increase
in the mean number of florets per peduncle over the low one (50 ppm.).
Vreeburg and Dop (I 990) pointed that ethylene influenced flower

production of narcissus plant.

As for the effect of paclobutrazol on the mean number of florets per
peduncle, it 1s clear that the low (50 ppm) and medium (100 ppm)
concentrations produced the same mumber of florets per peduncle as
control, while the high concentration produced slightly less number 1n the
first season. However data of the second season showed slight decrease n
the number of florets per peduncle under control plant (table 2-b). Similar
results were obtained by Yahel et al. (1990) on Narcissus plant, they
reported that, no significant differences in number of florets per stem were

observed by using paclobutrazol.

I.2.b.4. Mean number of florels per plant :

The mean number of florets per plant as affected by growth
substances, gibberellin, ethephon and paclobutrazol at the different
concentrations shown in table (2-b) and Figure (4). The highest value for
this character was obtained from plants treated with high level of
gibberellin (150 ppm) followed by medium and low levels (100 and 50
ppm.). It is almost the same trend previously mentioned with the plants

sprayved with different levels of ethephon. Plants treated with low level of
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Number of florets/plant 1993/94
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Fig. (4) : Effect of Gibberellin, Ethephon and Paclobutrazol at Different Concentrations
on Number of Florets /plant of Narcissus tazetta L. plant During 1993/941993/94
and 1994/95 Seasons.
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paclobutrazol gave the highest mean number of florets per plant compared
with medium and high levels in both seasons. All levels of paclobutrazol
increased the mean number of florets per plant compared with control
treatment. The same trend of results attained in the second season by all

the previous treatments.

L. 2.b.5. mean diameter of florets :

The data presented in table (2-b) representing the mean diameter of
floret, showed that, the low concentration of gibberellin had no clear effect
on this character. While the medium and high concentrations [100 and 150
ppm] significantly increased the floret diameter. The data was confirmed in
both seasons. These results came in agreement with those observed by
El-Gindy (1986), on Chrysanthemum morifolium, and Sebanek et al
(1976) on tulip, they concluded that, gibberellin increased the flower
diameter. FEthephon at low (50 ppm.) or medium (100 ppm.)
concentrations did not affect floret diameter. Slight increase was obtamed
with the high concentration (150 ppm) in the first season. The data of the
second season showed slight increases due to the different concentrations

of ethephon but it did not rise to the level of significance.

Paclobutrazol slightly decreased the mean diameter of floret without
significant differences between the low and medium concentration in both
seasons of the experiments. The high concentration (150 ppm) of
paclobutrazol significantly decreased the mean diameter of floret in both
seasons. Whealy et al. (1988) on azalea, mentioned that paclobutrazol did

not affect the flower size.
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1.2.b.6. Mean fresh weight of florets per peduncle :

Gibberellin and Ethephon significantly increased the mean fresh
weight of Narcissus tazetta florets per peduncle over the control in both
seasons of the experiments as shown in table (2-b). It is clear from these
data that all gibberellin concentrations significantly increased the mean
fresh weight of florets per peduncle in both seaons, over untreated plants.
The highest concentration of 150 ppm resulted in the highest rate of
increase which reached 8.00 g and 9.00 g in the first and second seasons
respectively, compared to 5.33 g and 6.00 g in the first and second season

respectively for control.

Ethephon sprays also affected the mean fresh weight of florets per
peduncle, although its effect in this concern was less than gibberellin as
shown in table (2-b). All ethephon concentrations increased fresh weight

of florets per peduncle over control in both seasons of the experiments.

The fresh weight of florets per peduncle in the second season
reached 7.00 g, 7.33 gand 7.33 g for plant treated with 50, 100 and 150

ppm Ethephon respectively.

Paclobutrazol treatments on Narcissus tazetta plant led to a
decrease in mean fresh weight of florets per peduncle at different

concentrations used in both seasons.

1.2.b.7. Mean fresh weight of florets per plant :
All growth substances used in this work increased the mean fresh
weight of florets per plant in both seasons of the experiments as shown in

(Table 2-b) and Figure (5). Gibberellin gave the major effect in this
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H Control(0)
B 50 ppm
00 100ppm
B 150ppm

Fresh weight of florets (g/plant) 1993/94

Gibbereliin Ethephon Paclobutrazol

Concentrations ppm.

Fresh weight of florets (g/plant) 1994/95

Gibberellin Ethephon Paclobutrazol

Concentrations ppm.

Fig. (5) : Effect of Gibberellin, Ethephon and Paclobutrazol at Different Concentrations
on Fresh Weight of Florets (g/plant) of WNarcissus tazetta L. plant During 1993/941993/94
and 1994/95 Seasons.
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concern, it nearly doubled the fresh weight of florets per plant in the first
season and more than double in the second season, through all the
gibberellin concentrations. These results are in accordance with Abo El-
Ghait and Wahaba (1994) on Violet, and El-Gindy (1986) on
Chrysanthemum morifolium they mentiond that GA3 increased flower

fresh weight per plant.

Ethephon also increased the mean fresh weight of florets per plant
by 50% or more over the control in the first season, and more than 100%
in the second one, with the medium and high concentrations (100 ppm and

150 ppm) as clearly shown from data recorded in table (2-b).

The highest concentration of both gibberellin and ethephon resulted
in the highest fresh weight of florets per plant followed by the medium

concentration (100 ppm) then the low one.

The effect of paclobutrazol in increasing florets fresh weight per
plant came after both gibberelln or ethephon in this concern.
Paclobutrazol also produced its effect by different ways, since the lowest
concentration produced the highest fresh weight of florets per plant

followed by the medium then the high concentration.

Generally, it could be concluded that vegetative growth and
flowering were influenced greatly by the growth substances used in this
work. Growth substances used differed in their effects while gibberellin
and ethephon improved the vegetative growth such as leaf measurments.
Yet paclobutrazol had no pronounced effect. The later improved growth of

the under ground organs (number of bulbs, fresh and dry weight of bulbs).
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I.3. Chemical constituents :

Different chemical analyses were performed in response to the
treatments conducted, concrete oil, absolute oil and the total alkaloid
content were estimated, and the effect of the treatments adopted on these
constituents were obtained and discussed during seasons 1993 / 94 and

1994 / 95.

1- Concrete oil percentage in florets :

The data in table (3) indicat that, all the treatments caused highly
significant increase in concrete oil percentage in the florets during the two
seasons except when the plants were sprayed with paclobutrazol at the

different concentrations used in the first season.

2- Absolute oil percentage in florets :

The data presented in table (3) indicate that, spraying plants with
gibberellin at 100 and 150 ppm and ethephon at 150 ppm. caused slight
increase in absolute oil percentage in florets compared with control and
other tested treatments. On the other hand absolute oil percentage in
florets did not change when the plants were sprayed with paclobutrazol at

all the concentrations used in both seasons.

3- Total alkaloids percentage in peduncles :

It 1s obvious that in both seasons, all the tested treatments caused
highly significant increase in the total alkaloids percentage in peduncles.
Superior effect in this respect was noticed when plants were sprayed with
paclobutrazol at dose of 150 ppm. in both seasons which caused 65.07%

and 74.38% increment respectively over the control.
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- 4- Total alkaloids percentage in leaves :

The tabulated data included in table (3), ;shbW that in both seasons,
all the tested treatments caused high increase in total alkaloids percentage
in leaves. However, the best treatment in this rspect was gibberellin at
concentration of 150 ppm. which attained 64.08% and 58.37% increases in

both seasons respectively.

5- Total alkaloids percentage in bulbs :

The data in table (3)indicate that, all the tested treatments caused
highly significant rise in total alkaloids percentage i bulbs. Moreover, the
higher concentration (150 ppm.) of paclobutrazol, gibberellin and ethephon
save the highest percentage [25.21% and 21.52%)], [23.96% and 21 25%]

and [23.45% and 21.20%)], increase in both seaons respectively.

Conclusion of this part, it was found that gibberellin and ethephon
favoured and promote absoluted oil accumulation in the florets, but
paclobutrazol gave an opposite picture. This finding coincide with many
authors who reported that Gibberellin favours absolute oil synthesis in
some plants, Kandeel (1987) on ocimum, El-Shamy (1982) on carnation,
Mousa (1994) on calendula, Abo El-Ghait and Wahba (1994) on violet.
EL-Sayed (1979) and Mohamed et al. (1992), on Alpinia.

Dealing with alkaloid and the effect of growth substances on its
content in some plants, EI-Ghawwas (1988) reported that soaking seeds of
hyoscyamus in gibberellin caused increase in total alkaloids percentage n
the leaves, with Vinca rosea, Abd El-Zaher (1978) obtained an increase
of alkaloid in stems of vinca by application of gibberellin at the rates of 25,

50 and 100 mg/L.



RESULTS AND DISCUSSION -87 -

An increase in total alkaloids of root was reported by Naguib
(1991) by treating Datura metel with ethrel at 300 to 600 ppm., the same
finding was attained by El-Kady et al. (1982) when treated Datura plant
with Ethrel.

Krishnamoorthy ~(1981) reported that Gibberellin induced
enhancement of nucleic acids which was considered to be an after effect of
growth. In other site than nucleic acid and protein synthesis, GA3, appears
to be facilitate membrane permeability. This permeability increases the
nonelectrolytes molecules like glucose and charged chromate ions. This
movement of these substances is accompanied by increase in the activity
of the enzymes accounted for increase of phospholipid synthesis that
means GA cause indirect increase in the metabolic process in plant which
in turn was reflected in biomass accumulation and consequently secondary

metabolites.

Ethylene causes inhibition of linear growth of stems and roots of
dicotyledonaus plants. The effect of increased with concentration.
Inhibition of growth along the longitudinal axis is compensated with lateral
growth of cells which increases the diameter, so when fresh weight is
taken as an index for growth there was no inhibition but increase and the
increase in fresh weight also was parallel to the increase in secondary
metabolites which was revealed from the later obtained in this

investigation.
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Paclobuhazal represent a factor of stress for the plants. Any stresses
on plants leads to increase the rools of systems of difference in the plant.
These systems includes the secondary metabolites synthesisyed by the
plants specially alkaloids which describes the increase in alkaloids

obtained in this investigation.
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II- AMINO ACIDS EXPERIMENT :

* Effect of Tryptophan, Aspartic and Glutamic acids at
different  concentrations on vegetative growth,
flowering and chemical constituents of Narcissus tazetta

plant.

II.1. Vegetative growth :
Il.1.a. Leaves parameters :

HI1.a.1. Mean number of leaves per plant :

Amino acids namely; tryptophan, aspartic and glutamic acids used
as foliar sprays on Narcissus tazetta plant at different concentrations of
50, 100 and 150 ppm, affected clearly the mean number of leaves per plant
in both seasons of the experiment as shown in table (4-a). It could be
noticed that, all the concentrations of the three amino acids resulted in
significant increases in the mean number of leaves per plant over the
control, except the low concentration of all amino acids m the first season
only which produced the same value as control. The increase in the mean
number of leaves was proportional with the increase in the concentrations
of each amino acid used. So the highest concentrations gave of the highest
effect in increasing the mean number of leaves per plant over both medium
or low ones in both seasons. These results were in agreement with those
observed by Mohamed et al. (1992) on Alpinia nutans, they reported that,
application of tryptophan at 50 and 100 ppm. caused an increase in
number of leaves per shoot. El-Sherbeny and Hassan (1987) on Datura
stramonium, sparayed the plants with tryptophan, phenylalanine and
thiamin at 250 and 500 ppm and obtained significant increase in number of

leaves.
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I1.1.a.2. Mean length of leaves:

As for the length of leaves, it is clear from the data presented in
table (4-a), that all amino acids treatments significantly increased the leaf
length, except with the low concentration of aspartic acid which was not
significant. The rate of increase in the leaf length resulted from using any
of the amino acids did not differ from one to other, also nearly the same
effect could be seen due to different concentrations. The difference
between the medium and low concentrations was very pronounced, and
significant in most cases. However no difference between the higher and
medium one. Slight effect due to the higher concentration was observed in
most cases. The trend of results was constant in both seasons and was
confirmed by the results found by Mohamed et al. (1992) on Alpinia

nutans.

I1.1.a.(3.4). mean fresh and dry weight of leaves per plant :

The mean fresh and dry weight of leaves per plant was affected
significantly by the different amino acids used and their different
concentrations as it is clear from the data in table (4-a). Significant
increases were obtained due to all the concentrations of the three amino
acids, in both seasons, except with the low and medium concentrations of
both aspartic and glutamic acid in the first season only. The highest
concentration of each amino acid gave the highest effect in increasing both
fresh and dry weight of leaves per plant in both seasons. These results are
in agreement with those obtained by Mohamed et al. (1992) on
Alpinia rutans, they indicated that foliar spray with tryptophan at 50 and
100 ppm. caused highly significant increase in fresh and dry weight of
leaves per shoot. El-Sherbeny and Hassan (1987) on Datura

stramonium, when sprayed the plants with tryptophan, phenylalanine and
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thiamin at 250 and 500 ppm obtained significant increase in fresh and dry

weight of plant.

II.1.a.5. Mean dry weight of leaves per plot :

The mean dry weights of leaves per plot as affected by spraying
amino acids (tryptophan, aspartic and glutamic acids) at different
concentration, are shown in table (4-a) and Fig. (6). The data in this
concern follow the same trend previously obtained with the mean dry
weight of leaves per plant, since it was accordingly calculated owing to

these results.
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Fig. (6) : Effect of Tryptophan, Aspartic and Glutamic Acids at Different Cdncentrations
on Dry Weight of Leaves (g/plot) of ~Narcissus tazetta L. Plant During 1993/94
and 1994/95 seasons.
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I1.1.b. Bulbs parameters :
IL.1.b.1. Mean number of bulbs per plant :

The mean number of bulbs produced per Narcissus plant increased
by the different amino acids treatments as shown in Table (4-b). These
data revealed that all amino acids with its different concentrations resulted
in significant increases in the mean number of bulbs per plant over the
control in both seasons except with the low concentration of both aspartic
and glutamic acids in the first season only. There were no clear differences
observed between the three amino acids used in their effect on this
character. Also, the differences between the treatments of each amino acid
were insignificant in this concern. The trend of results was confirmed in

both seasons of the experiments.

I1.1.b.(2.3). Mean fresh and dry weight of bulbs per plant .

The mean fresh weight of bulbs per plant increased significantly,
compared to control, with all amino acids and at their different
concentrations i the first season. While in the second season the low
concentration of all amino acids used and the medium concentration of
aspartic acid produced msignificant increase n this parameter. The data of
dry weight of bulbs per plant in table (4-b) clearly show significant
mcreases due to the different concentrations of each of the amino acids
over control plants. Although the differences resulting from the different
concentrations of each amino acid were significant, it is also shown that
there was no marked difference between the effect of the different amino

acids used.

The rate of increase m the mean dry weight of bulbs was nearly the

same with the different amino acids used. The data was confirmed in both



1702 89'9 66'10T L1691 b0'C L9°0 02°0C 2691 LL'1 LU %1% A'S"]
06'v1 88’y O L1 0S€T1 6F'| 6¥0 SLvI 4! 6T'1 980 %S ® 'd'S"]
0006 | 00'9€ | €€08FT | 0E'S9PI 00°6€ 0b'9¢ £0'8¥1 €S ov1 L9°6 €€'8 ‘wdd g1 onueinin
00'06€ | €€65SE | €SVEEl | €£€'86¢€1 00'6¢ €6'S¢ Steel | €86€l €66 00’8 ‘wdd po[ onueingn
LO9YE | 00'8EE | L9'LOTI | E€CEVEI L9'¥E 08'€¢ LLOTI €EVEL 00'8 00'L ‘wdd g onueinio
0006€ | 00V9€ | €9°€Ekl | LY ISHI 00'6€ 0¥'9¢ 9L EPl | SI'SHI €€'6 €€'8 ‘wdd g1 amedsy
0878 | 08'8SE | €€8611 | 08°€SEl 8t'8¢ 88'S¢ €8'611 | 8Esel €C'8 L9'L wdd go[ onuedsy
LY IvE | 00'8€E | L99911 | 00'0vEl S1p¢ 08'€¢ L9911 | 00pEl 00'8 00'L wdd (g onuedsy
L996E | 00V9E | €€€TST | L998YI L9'6€ 0F'9¢ £ETSI L9'8Y1 L9'6 L9'8 ‘wdd og1 ueydoydAay,
00°06€ | 00°09€ | €€€SEl | L9'TOVI 00'6€ 00'9¢ £CSEl L1O¥I €€°6 €C'8 ‘wdd oo ueydoydAxg,
€10S€ | 00'8€E | L99ITI | €€ €LEl 10°6¢ 08'€€ L91T1 | €€LEL 00'8 €C'L ‘wdd g ueydoydAay
0098 | 0T'S9Z | 000011 | 000Z01 09'8C 7592 00011 | 007201 L9'9 £€'9 (1978M Is1(T) [0IU0D)
S66/V661 | ¥6/€661 | S66/P661 | v6/S661 | S66/b66T | P6/S661 | S66/v661 | ¥6/S661 | S6/v661 | $6/€661 SHUIWIIBAL,
101d / 3 sqInq 101d/ 3 sqnq quepd / 3 sqnq 1uepd / 3 sqnq jo wepd / sqnq
JO 1ySom A1p ugdgy | Jo JySom ysaay uvdfy | Jo JySm AIp UBdA Y31IM [[SAIJ UBIPA] JO _qUINU UBIA] S.IR)PWEIRJ

'SUOSBIS G6/P661 PUB 6/€661 SULINC JuR[d »)1azp) SnSSI2ADN
Jo smpuweIed sqng U0 SUOLBIUIUOD) JURIJJI(] e Sproy dlwen(n) pue osniedsy ‘ueydoydAi] jo 100p9 :(q-f) d1qelL




AN A S SRIVAS AZAC UOOEILY -Y0 -
S

seasons as show in table (6-b). These results are in good agreement with
those obtained by Mohamed et al. (1992) on Alpinia. They found that,
application of tryptophan at 50 and 100 ppm caused increase in fresh and

dry weight of the rhizomes per plant.

I1.1.b. (4.5). Mean fresh and dry weight of bulbs per plot :

Concemning mean fresh and dry weight of bulbs per plot (1 m2), it is
clear from the data in table (4-b) and Fig.(7) that the same trend of results
previously mentioned with the individual plant was observed with the yield

of plot, since these values were mathematically calculated according to it.
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Fig. (7) : Effect of Tryptophan, Aspartic and Glutamic Acids at Different Concentrations
on Dry Weight of Bulbs (g/plot) of | Narcissus tazetia L. Plant During 1993/94

and 1994/95 seasons.
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IL.2. Flowering :
II.2.a. Peduncle parameters :
I1.2.a.1. Mean number of peduncle per plant :

The mean number of peduncle per plant was slightly affected by the
amino acids treatmens, there were small increases in the mean number of
peduncle produced per plant over control due to different amino acids used
although it were insignificant. The different concentrations of tryptophan
50, 100 and 150 ppm. produced the same values as those with aspartic and

glutamic acids in both seasons as shown in table (5-a).

I1.2.a.2. Mean diameter of peduncle :

Amino acids treatments with tryptophan, aspartic and glutamic acids
with their different concentrations used, significantly increased the mean
diemaeter of peduncle in the first season. While, in he second season only
the high and medium concentrations of tryptophan and glutamic and the
high concentration of aspartic gave significant increases in this concern as
shown from the data in table (5-a). The highest concentration of each

amino acid was of more effect in most cases.

11.2.a.3. Mean length of peduncle :

All the amino acids used with all their different concentrations
significantly increased the mean length of peduncle of narcissus plants
compared to untreated ones. There were no considerable differences
between the different concentrations of each amino acids and also between
the different amino acids itself concerning the mean length of peduncle as
shown in table (5-a), however, tryptophan was slightly superior. The data

was confirmed in both seasons 1993 /94 and 1994/95



] €S0 1394 LES 91°0 [4N] 0Tl Tl €6'1 LS'1 80°0 60°0 S'N S'N %l w ST
0r'0 6€°0 £C°E S8'¢ [N’ 600 880 780 It L4l 900 LO0 S'N S'N %S 1 'ds]
LE'T Pl L9EI LTI £8°0 080 £E8 L9'L 009¢ L99¢ £0'1 L6'0 L9l L9'1 ‘widd (g | arwwIn|H
Tl 0g'l 00°TI £eCl vL'O 8L°0 XA £E°L 00'9¢ L99¢ L60 L6°0 L9l L9l ‘wdd 01 snuwn(o
£6°0 06°0 L9'8 00'6 0L0 0L°0 L9'9 L99 00°9¢ L9'SE 06°0 06°0 €81 £€'1 ‘wdd ¢ arumingo
LE'] [e°1 L9¢l 00°¢l 08°0 8L0 00°8 LY°L 00°9¢ £€°0¢ 00°1 L60 L9°1 L9l udd g onandsy
81 ¥l L9l 00°TI 1L°0 L O 00°L L 009¢ tL ot £6°0 £6°0 LYl L9'1 widd 0 anandsy
£6°0 06°0 L9'8 00'6 0L°0 0L'0 L99 L9'9 LO'VE LYSE 06°0 06°0 £l £6 ‘wdd (¢ anuedsy
er'l el 130 41 £eel L80 £3°0 L9'8 00'8 £ELE 00°LE €01 001 L9] L9l ‘widd g 1 veydoydAay,
0g'l (431 £eTl £eTl 080 [4:30] EEL EE'L EELE L9'9¢ 001 L6°0 L9l L9l ‘wdd oo ueydoydiag,
0f'1 £6°0 £€°C1 £€°6 LLO 0L0 £E°L 00°L 00'9¢ 00°9¢ £6°0 06°0 L9'1 £€°1 widd pg upydojdr
8¥°0 LY'0 L9y L9V 80 L¥0 L9y Lot £ELE LY 1€ 06°0 080 00°1 00" (4mem 351) [04IU0)

S6/¥661 | ¥6/€661 | S6/v661 | +6/£661 S6/7661 F6/C66T | S66/+661 F6/E661 S66/F661 F6/E661 S66/P661 F6/£661 S6/F661 | F6/E66T - sjuIUNBAIL],

quepd /4 ued; 3
apunpad jo apunpad jo *3 appunpad 3 apunpad ‘wd dpunpad ‘wd punpad wuepdy appunpad
JYSram A1p uwalyl | 1yBroa ysaay uwdly | Jo Iydaan K1p uvapy 30 1yB1asm ysoaq ueapy J0 3Bud| ueay JO I9jowiIp uvapy JO JaquInU Uvapy ERESETITINT-S |

"SUOSBAS G6 / P661 PUB 16 / €661 SuLIN JUR|J DII2zZD] SNSSIDADN
JO sIojoueIRd 9[OUNPIJ UO SUOHBHUUOY) JUSIJJI(] Je  SPIOY dmueinin) pue ontedsy ‘ueydoydAiy jo 100y :(e-g) 9jqel




RESULTS AND DISCUSSION -100 -

I1.2.a.(4-5). Mean fresh and dry weight of peduncle :

Significant increases in the mean fresh and dry weight of peduncle
were observed due to amino acids treatments with their different
concentrations in both seasons. The high concentration of each of the
amino acids used resulted in an increase in the mean fresh and dry weight
of peduncle, over both medium or low ones, this increase reached the level
of significance in most cases specially with the dry weight.

Nearly similar trend of results was observed in both seasons.

I1.2.a.(6-7). Mean fresh and dry weight of peduncle per plant in gm :
The mean fresh and dry weights of peduncle produced per plant
were influenced clearly and signiﬁcantly-by amino acids treatments as
shown in table (5-a) and Fig. (8). All concentrations of the three amino
acids resulted in highly significant increases in the mean fresh and dry
weight of peduncle produced per plant over the untreated ones. In all
cases, the high concentration of each amino acid was superior than the
medium or low one. The increases in the mean fresh and dry weight of
peduncle per plant due to the amino acids treatments reached nearly 100%
with the low concentration and more than 150% with the medium and high
concentrations of all the mino acids used. This trend of results was
constant with both fresh and dry weight of peduncle per plant and in both

S€asons.

These clear and large differences in the mean fresh and dry weight
of peduncle per plant resulted from amino acids treatments could be
attributed to the effect of amino acids in producing more than one
peduncle from one bulb in some cases, and accordingly more fresh and dry

weight of these peduncles.
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Fig. (8) : Effect of Tryptophan, Aspartic and Glutamic Acids at Different Concentrations
on Dry Weight of Peduncle (g/plant) of . Narcissus tazetta L.. Plant During 1993/94
and 1994/95 seasons.
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I1.2.b. Flowering parameters:
I1.2.b.1. mean number of days to start flowering :

The mean number of days to start flowering significantly decreased
due to amino acids treatmens as it is clear in table (5-b). All concentrations
resulted in a significant decrease in the period needed to start flowring
than untreated plants in both seasons. The trend of results showed that
flowering was earlier as the amino acid concentration increased. Average
decrease in the period to start flowering ranged between 6.33 to 9.33 days
in the first season and from 4.33 to 7.33 days in the second one compared
with the control. Tryptophan was the most effective amino acid in this
concern.
11.2.b.2. Mean number of days to full blooming :

The period to full blooming of narcissus plant significantly
decreased as a result of amino acids treatments. Data presented in table
(5-b) revealed that narcissus plants reached full blooming earlier with
about 20.00 to 21.33 days than control in the first season and from about
9.66 to 16.00 days in the second season as a result of the different
concentrations used. The trend of results was similar to that previously
obtained with the mean number of days to start flowering. Tryptophan was
the most effective amino acid used and all the higher concentrations of the
amino acids were more effective in this concern in the first and second

S€asons.

I1.2.b.3. Mean number of florets per peduncle :

The mean number of florets per peduncle of narcissus plant was
influenced by amino acids treatments as shown from the data in table
(5-b). There were significant increases in florets number per peduncle due

to different amino acids treatments at their different concentrations over
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control in both seasons, however the concentrations had no clear or linear

effect. The same trend was observed in the second season.

11.2.b.4. Mean number of florets per plant :

The mean number of florets produced per plant significantly
increased by amino acids treatments. The low concentration (50 ppm.) of
each amino acid resulted in high number of florets which reached more
than 50% over control plants. While the medium and the high
concentrations (100 and 150 ppm) gave more than 100% increase in this

concert.

It could be noticed that the high concentration of each amino acid
was always active over medium or lower one Tryoptophan with its
different concentrations was more effective than other amino acids in
producing the higher number of florets per plant as shown in table (5-b)
and Fig. (9). It could be noted that, the high increase in the mean number
of florets per plant resulted from amino acids treatments may be due to
their effect on increasing the produced number of peduncle on one plant.
Gamal El-Din (1992) on Hyoscysamus muticus, found that application of
ornithine, proline and cysteine at 10, 50 and 100 pm cause significant

mcrease i the flowers number per plant.

11.2.b.5. Mean diameter of florets :

All amino acids with their different concentrations significantly
increased the mean diameter of floret compared to control plants in the
first season, but only the highest concentration of each amino acid
increased it in the second season as shown in table (5-b). Tryptophan was

the most effective in this concern followed by glutamic then aspartic.
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Fig. (9) : Effect of Tryptophan, Aspartic and Glutamic Acids at Different Concentrations
on Number of Florets/ plant of Narcissus tazetta L. Plant During 1993/94
and 1994/95 seasons.
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I1.2.b.6. Mean fresh weight of florets per peduncle :
The ‘mean fresh weight of florets significantly increased over control
'by different amino acids used as it is clear from the data in table (5-b).
Also the different concentrations of each amino acid produced significant
increase in the mean fresh wieght of florets per peduncle compared to
control in both seasons. Trytophan was also the most effective one in this

regard over both glutamic or aspartic acid.

I1.2.b.7. Mean frsh weight of florets per plant:

The amino acids treatments were of great effect in increasing the
mean fresh weight of florets per plant as shown in table (5-b) and Fig.
(10). This great increases came directly due to the amino acids effect on
increasing the number of florets on the peduncle and their weight, and
indirectly due to their effect on increasing the number of peduncle
produced per one plant which led to an increase reached about 50% with
the low concentrations in most cases and more than 100% with the
medium and high concentrations of all the amino acids used in both

seasons. It is also clear that Tryptophan was of greatest role in this regard.

It could be concluded from this part that foliar spraying of amino
acids (tryptophan, aspartic and glutamic acids) on Narcissus tazetta plant
resulted in improving effects on vegetative growth parameters; leaves
number, length and weight, bulbs number and weight. They had also
promoting effect on flowering as earliness and flower quality parameters.
This may be due to their role in protein assimilation which enable more

cell growth division.
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It could also be concluded that, all the amino acids did not differ in
their effect on all the aspects studied, although tryptophan was of superior
effect on all aspects over the other amino acids under study. The higher
concentration of each amino acid was mostly of the highest effect on all

the studed charachers.
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II- Chemical contituents:
1- Concrete oil percentage in florets :

The data in table (6) showed that, all the tested treatments caused
significant increase in the concrete oil percentage in florets in 1993 / 94
and 1994 /95 seasons. The best result in this study was obtained when the
plants were sprayed with tryptophan at 150 ppm., which gave 5.85% and
6.52% increase in the first and second seasons respectively, followed by
spraying the plants with glutamic acid at 150 ppm. which produced 5.82%

and 5.87% increase in both seasons.

2- Absolute oil percentage in florets :
It was noticed that, there is no significant differences between the

different amino acids on absolute oil extracted from the florets.

In this respect these results hold true with the findings of Mohamed
et al (1992), they sprayed the plants with tryptophan and had no

significant effect on the oil percentage of Aplinia leaves.

3- Total alkaloids percentage in peduncles :

It 1s clear from table (6), that the total alkaloids percentage in
peduncles were differed from treatment to another. All the tested
treatments caused significant increase in total alkaloids percentage in
peduncle, and the superior treatment in this respect was spraying the plants
with tryptophan at 150 ppm., which gave 83.56% and 98.61% increase

over the control in the first and second seasons, respectively.
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4- Total alkaloids percentage in leaves :

The data presented in table (6) showed that, all the tested treatmens
caused significant increase in total alkaloids percentage in leaves in both
seasons. However, spraying plants with tryptophan at 150 ppm. was the
best in this respect. This treatment gave 82.15% and 78.28% increase in

both seasons adopted.

In the second rank was spraying glutamic acid in dose of 150 ppm.
which produced [81.74% and 77.88%)] then came the treatment of
spraying aspartic acid 150 ppm. which gave an increase of 81.70% and

77.79% in both seasons, respectively.

5- Total alkaloids percentage in bulbs :

The effect of spraying ammo acids; tryptophan, glutamic and
aspartic acids on the alkaloids percentage were studied and the data were
compiled in table (6) which revealed that, all the amino acids with its
different doses exerted a highly significant increase in the total alkaloids.
The trend of increase due to the different acids were the same like that
with leaves and peduncle, tryptophan, followed by glutamic then aspartic,

affected the total alkaloid in the two seasons of this investigation.

The same findings were reported by different authors on other plants
with the same amino acids or others. Koriesh (1984), obtained higher
alkaloid content of Catharanthus roseus by spraying the plant with
tryptophan. Harridy (1986) came to the same conclusion with the same

plant and the same amino acids.
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El-Sherbeny and Hassan (1987), on Datura stramonium obtained
higher alkaloidal content by spraying the plants with phenylalanine and
thiamine. On the same plant El-Bahr et al (1990) obtained higher
increase in alkaloid content by treating the plants with phenylalanine and
ornithine. With other amino acids, ornithine, proline, and cysteine, Gamal
El-Din (1992), on Hyocyamus muticus, obtained higher alkaloid content

i the leaves.

In conclusion of the effect of different amino acids on alkaloid
accumulation, 1t 1s well known that biosynthetically the alkaloids are
derived almost from the amino acids, omithine lysine, phenylalanin,

tyrosine and tryptophane Winterstein and Trier (1931).

Amaryllidaceae alkaloids to which the nacissus alkaloids belong
were derived from the amino acid phenylalanine or tyrosine which were
decarboxylated to its amine. This amine supplies the N of the

Amaryllidaceae alkaloids.

The ndole alkaloid established or derived its indole nucleus from
the tryptopham amino acid, which is furnished by inevalonate or isopentyl
pyrophosphate. So, the exogenous addition of amino acids te plant
represent an addition of a precursor which turn go through the metabolic
pathway of the alkaloids and hence initiate the formation of it and increase

its accumulation.
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This was found with tryptophan rather than the two other amino

acids aspartic or glutamic.

So, one can explain the role of tryptophare that it affer its nucleus
which furnish the alkaloid conserved with the plants with net result of
increasing its accumulation. The other two amino acids may initiate the
alkaloid formation or the amide systesis with end result of increasing
compounds with N structure either alkaloids or N bases ( Dieter Hess,

1975).

So, if the object of any studies is to increase the specific alkaloid of
any plant, it must be go firstly to its precursor, the amino acids then it was
added to the soil or sprayed with it, or recently it was added to the culture

which quickly biosynthesis to the desired alkaloid.
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IIl. STORAGE OF THE BULBS UNDER DIFFERENT
TEMPERATURES:
Effect of different storage temperatures on vegetative
growth, flowering and chemical constituents of
Narcissus tazetta plants during 1993 /94 and 1994/ 95

seasons :
II1.1. Vegetative growth :
I11.1.a. Leaves parameters :
[11.1.a.1. Mean number of leaves per plant :
Storage of narcissus bulbs at different temperatures clearly affected

the number of leaves produced per plant as it is clear from the data in table
(7-a). These data showed that storing the bulbs at room temperature (27
2°C) decreased the number of leaves per plant than those stored in soil (25
+ 2°C). While cold storage at low temperature (10 £ 2°C) or (5 £ 2°C)
increased clearly the mean number of narcissus leaves per plant in both
seasons over both bulbs stored in soil or at room temperature. The increase
was insignificant with (10 + 2°C) but was significant with those stored in
cold temperature (5 + 2°C) in the first season, while the increase was
highly significant with the two cold treatments in the second season. The
coolest treatment was the most effective one in increasing leaves number

per plant. Nabil (1992) on Freesia observed similar results.

III.1.a.2. Mean length of leaves :

The data relative to mean length of leaves table (7-a) revealed no
significant differences between plants which its bulbs stored at different
temperatures in the first season, although bulbs stored at room temperature
produced leaves of less length than both control [Stored in soil] or those

stored at low temperature (10 + 2°C and 5 + 2°C). Also bulbs stored at
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room temperature produced significantly shorter leaves compared to soil
storage or cold storage in the second season. It could be said that the
lowest storage temperature (5 + 2°C) was of most effect on increasing the

mean length of narcissus leaves over all other treatments.

I11.1.a.(3,4). Mean fresh and dry weights of leaves per plant :

The different storage temperatures of bulbs resulted in high
significant differences in the mean fresh and dry weights of leaves
produced by plant. Data in table (7-a), show that bulbs stored at low
temperatures (10 + 2°C and 5 + 2°C) produced the heviest fresh and dry
weights of leaves per plant over both stored bulbs at room temperature or
in soil till time of planting. The increases in mean fresh and dry weight of
leaves due to cold storage was highly signficant over storage at room
temperature (27 + 2°C) or in soil (25 £ 2°C). There were no clear
differences in the mean fresh and dry weights of leaves produced per plant
between bulbs stored at room temerature or in soil. The trend of results

was constant in the two seasons of the experiments.

III-1.a.5. Mean dry weight of leaves per plot :

The mean dry weight of leaves per plot as affected by storage of the
bulbs under different temperatures (27+ 2°C, 25 +2°C, 10 £2°Cand 5 +
2°C) were clear from the data in table (7-a) and Fig. (11). The data in this
concern follow the same trend previously obtained with the mean dry
weight of leaves per plant, since it was accordingly calculated owing to

these results.
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H Leaves
B Bulbs

Dry weight of leaves and bulbs
(g/plot) 1993/194

27+£2°C 25+2°C 10+ 2°C 5+2°C
Temperature

200+

B Leaves

150 B Bulbs

1001

Dry weight of leaves and bulbs (g/plot)
1994/95

252 °€ 10+ 2°C 3 +2°C
Temperature

27+ 2°C

Fig. (11) : Effect of Different Storage Temperature of Bulbs on Dry Weight of Leaves and Bulbs
(g/plot) of Narcissus tazetta L. Plant During 1993/94 and 1994/95 Seasons.
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IIL.1.b. Bulbs parameters :
JIL1.b.1. Mean number of bulbs per plant :

The mean number of bulbs produced per narcissus plant was slightly
affected by the different temperatures used in storage of the mother bulbs.
The data presented in table (7-b) showed no significant differences in the
mean number of bulbs per plant due to different storage temperatures. The
lowest storage temperature (5 + 2°C) showed significant increase in this
concern over all other treatments in the first season. While, with the
second one no significant differences could be observed, although the
trend of results brought out slight superiority for cold storage than both

room temperature or soil storage.

Slight decrease in the mean numbe of bulbs was noticed due to

storage at room temperature (274 2°C) in both seasons. These results were

confirmed by Nabih and Aly (1 989) and Nabih (1992) on freesia plant.

[I1.1.b.(2-3). Mean fresh and dry weights of bulbs per plant :

Data compiled in table (7-b), show the mean fresh and dry weights
of produced bulbs as affected by different storage temperatures. These
data showed that although the mean aumber of bulbs did not respond to
the storage temperatures yet the mean fresh and dry weights responded
well to these treatments. The lower temperature treatment (5 * 2°C)
produced the heaviest fresh and dry weight of bulbs, followed by the more
higher temperature (10 + 2°C), then those stored in soil. The bulbs stored
at room temperature (27 £ 2°C) produced the lowest fresh and dry weights
of the produced bulbs. The data was confirmed in both seasons of the

experiments and came in agreement with the results observed by Nabih

and Aly (1989) and Nabih (1992) on freesia.
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I1.1.b.(4-5). Mean fresh and dry weights of bulbs per plot :

The yield of bulbs produced per plot as affected by storage
temperature were tabulated in table (7-b) and illustrated in Fig. (11). The
increase follow the same trend previosly noticed with the mean fresh and

dry weight of bulbs produced per plant, since it is mathematically counted.

It could be concluded that storage of mother bulbs of Narcissus
plant at low temperature was the best treatment to promote vegetative
growth as fresh and dry weights of the produced leaves and bulbs. It could
be also recorded from the previously mentioned results that field storage of
bulbs is much better to induce vegetative growth than storage at room
temperature, if cold storage is not available. Cold storage is an important
treatment in keeping nutrient contents and indogenous chemical changes in
the bulb which improve early sprouting and accordingly more vegetative
growth and early flowering. Many investigators recorded the effect of cold
storage of bulbs of different plants on the vegetative growth and the
producing bulbs, among them Nabih and Aly (1989) and Nabih (1992) on
freesia plant, who found that, cold storage at 5 + 2°C of corms, significant

increased the corms yield.
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I11.2. Flowering :
I11.2.a. Peduncle parameters :
I11.2.a.1. Mean number of peduncle per plant.:

Storage temperature of narcissus bulbs had no significant effect on
increasing the mean number of peduncle produced per plant as shown in
table (8-a). There were slight increases in the mean number of peduncles
per plant due to bulbs stored at 5+2°C, however insignificant. This effect
was attained in the two seasons. Also, the data showed that bulbs stored in
soil or at room temperature produced one peduncle per plant In both

seasons. Similar results was found by Nabih (1992) on freesia.

I11.2.a.2. Mean diameter of peduncle :

Insignificant differences in the mean diameter of peduncle due to
different storage temperatures of bulbs were stated from the data in table
(8-a). Again the storage temperature had no effect on peduncle diameter

or its number.

I11.a.3. Mean length of peduncle :

Conceming mean length of peduncle, the data of the first season 1n
table (8-a) revealed significant increases in mean length of peduncle with
the colder treatments which favours the peduncle length. Soil stored bulbs
produced more taller peduncle than that of bulbs stored at room
temperature. However, the data of the second season showed no
significant differences between all storage treatments. These results came
in agreement with those obtained by Greef (1985) on Narcissus and Nabil:

(1992) on freesia.
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I11.2.a.(4.5). Mean fresh and dry weight of peduncle :

The mean fresh and dry weight of one peduncle was not affected
with djfferent- storage temperature in both seasons except with the lowest
temperature treatment (5 + 2°C) which produced significant increase mn
this respect over all other treatments, in the second season only. Cold
storage treatments and soil stored bulbs had the same values of peduncle
fresh and dry weight, and were slightly more heavey over that obtained by
storing at room temperature in the first season. The data of the second

season showed higher values than the first one.

I11.2.a.(6-7). Mean fresh and dry weight of peduncle per plant:

Table (8-a) and Fig. (12) indicated that no significant differences
were showed due to different storage temperature of narcissus bulbs.
Inspite of this unsignificancy yet the colder temperature produced the
higher fresh and dry weight of peduncle specially in the second season and
with 5 + 2°C. Concemning fresh weight of peduncle per plant in the second
season marked increases were recorded in favour of cooling treatments of
bulbs at 5 + 2°C or 10 + 2°C over those stored at room temperature (27
2°C) or stored in soil. The values recorded were (6.33 & 10.33 gm), (6.33
& 7.33 gm) and (4.00 & 4.33 gm) compared to (4.67 & 4.67 gm) for bulbs
stored at 5 +2°C, 1042°C,27 £2°C and stored in soil (25 + 2°C) in the
first and second season respectively. Also slight decrease was noticed in
the mean fresh weight of peduncle per plant due to storage bulbs at room
temperature compared with those stored in the soil. As for dry weight of
peduncle per plant, it could be said that inspite of the unsignificant
differences cleared by the statistical analyses, the data revealed that, bulbs
stored at cold (5+2°Cor 10+2°C) resulted in the heviest dry weight of

peduncle per plant in both seasons.
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Drgy weight of peduncle (g/plant)
1993/94

27+ 2°C 2542 %W 5+2°C

Temperatures

1.2~]

08"

064"

0.4+

Dry weight of peduncle (g/plant) 1994/95

0.2—/

27+ 2°C 25+2°C 10 £2°C 5 +2°C

Temperatures

Fig. (12) : Effect of Different Storage Temperature of Bulbs on peduncle dry weight
(g/plant) of Narcissus tazetta L. Plant During 1993/94 and 1994/95 Seasons.
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Cooling treatments (5 +2°C and 10 £ 2°C) produced dry weight of
peduncle reached 0.63 gm. and 0.75 gm for 5 + 2°C in the first and second
season respectively compared to 40.00 gm and 47.00 gm in the first season
and 0.44 gm and 0.47 gm in the second one for bulbs stored at room

temperature and those stored in the soil respectively.

It could be concluded that cold storage of bulbs at 5 + 2°C or 10 %
2°C have an improving effect on the mean number, length, fresh and dry
weight of peduncle of Narcissus tazetla plant. Also, bulbs stored in the
soil produced better characters of the producing peduncle than those
stored at room temperature. The same results were found by Greef (1985)

on Narcissus plant and Nabih (1992) on fressia plants.
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I11.2.b. Flowering parameters :
IIL2.b.1. Mean number of days to start flowering :

Data compiled in table (8-b), pointed out highly significant
decreases in the mean number of days needed to start flowering of
Narcissus tazetta plant, due to cold storage of bulbs at 10+2°Cor5%
2°C in the first season compared to those stored at room temperature or
stored in the soil. The lowest storage temperature (5 + 2°C) resulted in
earlier flowering of 10.00 days than storage in soil, and 11.00 days earlier
than room temperature storage. Also low temperature (10+ 2°C) resulted
in early flowering by 5.00 days before the treatment of storage in the soil
and 6.00 days before storage at room temperature. Comparing storage in
the soil and storage at room temperature there was slight difference in this
concern in favour of soil storages, since it brought earlier flowering,
ranged from one to two days than storage at room temperature. The data of
the second season proved nearly similar trend of results to that of the first
one as shown in table (8 b). Yimin et al. (1995), on freesia came to similar

results.

II1.2.5.2. Mean number of days to full blooming :

The maximum flowering of Narcissus tazetta plants was reached
after 94 days and 91.33 days for bulbs stored at the lowest storage
temperature used (5 * 2°C) for first and second seasons respectively,
compared to 105.33 days and 102.33 days for bulbs stored in the soil, and
114.00 days and 110.67 days for bulbs stored at room temperature in both
seasons respectively. The low storage temperature of (10+2°C) resulted in
significantly shorter period till full blooming than both room temperature

or soil stored bulbs in both seasons of the experiments. It could be stated
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that, cold storage of bulbs resulted in-early flowering and that the rate of

earliness was proportional with the decrease in storage temperature.

Bulbs stored in soil flowered earlier than those stored at room
temperature, the difference reached about 8.67 to 8.34 days in both

seasons.

[I1.2.b.3. Mean number of florets per peduncle :

There were no significant differences between different storage
temperatures concerning the mean number of florets per peduncle as
shown in table (8-b). Bulbs stored in soil and those stored at room
temperature produced the same number of florets per peduncle in both
seasons (7.67). Cold stored bulbs produced slightly higher number of
florets per peduncle over the previous treatments although the differences
were insignificant. The results hold true with those reported by Nabil

(1992) on freesia.

111.2.b.4. Mean number of florets per plant :

The effect of different storage temperatures of bulbs on the mean
number of florets produced by plant seemed to be more clearer, since cold
storage, In some cases, produced more than one peduncle from one bulb.
This accordingly increased the mean number of florets per plant than the
uncooled ones. So, the mean number of florets per plant increased
significantly by cold storage at 10 & 2°C or 5 + 2°C in both seasons as it is
clear from the data in table (8-b) and Fig. (13). Also, the lowest storage
temperature of 5 + 2°C was more effective in increasing the mean number
of florets specially in the second season. The ordinary storage of bulbs in

soil or at room temperature, produced plants of less number of florets per

- RESULTS AND DISCUSSIUN, S8 W, PR
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Fig. (13) : Effect of Different Storage Temperatures of Bulbs on Number of Florets and fresh

Weight of Florets (g/plant) of Narcissus tazetta L. Plant During 1993/94
and 1994/95 Seasons.



plant (767 florets), for both treatments and in both seasons compared to
| (11.00 florets & 11.67 florets) and (11.67 florets & 15.00 florets) for low
and lowest storage temperature, in the first and second seasons

respectively.

II1.2.b.5. Mean diameter of florets :

The mean diameter of florets as affected by storage temperature of
bulbs table (8-b) showed that cold storage resulted in unsignificant
differences in most cases as shown from the data in table (8-b). The widest
diameter of florets obtained by plants which its bulbs were stored at the
lowest temperature of (5 * 2°C) followed by those stored at (104 2°C.)
and then soil stored bulbs. While the narrowest diameter of florets was
obtained by plants which its bulbs were stored at room temperature (27 +

2°C). The data was confirmed in both seasons.

I11.2.b.6. Mean frsh weight of florets per peduncle

Mean fresh weight of florets per peduncle significantly increased
due to storage of bulbs under cooling condition than those stored either in
soil or at room temperature. Soil stored bulbs were slightly superior than
those stored at room temperature in this concern. Similar trend of results

was obtained in both seasons as shown in table (8-b).

[11-2.b.7. Mean fresh weight of florets per plant :

Cold treatments of bulbs resulted in an increase in the mean fresh
weight of florets produced per plant than uncooled bulbs as shown in table
(8-b) and Fig. (13). The highest fresh weight of florets per plant produced
from bulbs stored at (5 = 2°C). The weight was 8.33 gand 11.67 g in both

seasons respectively. In the second order came those bulbs stored at 10 +

 RESULTS AND DISCUSSIUN__ ="~ = |3} - -
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2°C which gave mean fresh weight of florets per plant of 8.00 g and 8.67 g
in both seasons respectively. Bulbs stored in soil resulted in mean fresh
weight of florets per plant of 5.33 g and 6.00 g in the two seasons
respectively. The lowest value in this concern was obtained from plants
which its bulbs were stored at room temperature (27 + 2°C) and reached

5.00 g and 5.67 g in both seasons respectively.

From the previous data it could be stated that cold storage of
Narcissus tazetta bulbs may encourage endogenous changes in the bulbs
which enable earlier sprouting and accordingly longer period for more
vegetative growth. Moreover it resulted in lesser consumption of the
nutrient materials throughout respiration prosess in the bulb. So, good
results in vegetative flower earliness were observed due to cold storage of

bulbs.

Many investigators obtained similar results, Greef (1985), on
Narcissus plant, Nabili and Aly (1989), Nabih (1992) and Yimin et al.
(1995) on freesia they proved that lower storage temperature had its
promotion  effect on many internal reactions in the plant which

consequently affect earliness of flowering and duration of blooming.
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Different temperatures
1=25°C 2=27°C 3=10°C 4=5°C

Effect of Different storage temperatures of Bulbs on the vegetative
grwoth and flowering of Narcissus tazetta L. During 1993 / 94 season.
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I1I- Chemical constituents :
1- Conérete oil percentage in florets :

Table (9) revealed that, bulbs which stored at room temperature (27
+ 2°C) had no effect on the concrete oil percentage in florets. However,
storage at temperature (5+2°C)and (10 £ 2°C) caused more increase n
concrete oil percentage in florets in the second season while slight increase

was obtained in the first season.

2- Absolute oil percentage on florets :
It is clear from table (9), that storage of the bulbs at different
temperatures i.e. (27 £ 2°C), (10 £2°C)or (5 2°C) did not affect the

absolute oil percentage in florets.

3. Total alkaloids percentage in peduncles :

The data recorded in table (9) showed that, storage of bulbs at room
temperature (27 + 2°C) did not affect the total alkaloids percentage n
peduncles during both seasons. On the other hand, bulbs stored at (10 £
2°C) and (5 £ 2°C) produced highly significant increase n the total
alkaloids percentage. However, the storage at (5 =2°C) considered the
most effective treatment, hence resulted in 49.93% and 49.80% increment

when compared with the control in the two seasons respectively.

4- Total alkaloids percentage in leaves :

The data presented table (9) showed that, bulbs stored at 5 £2°C
and (10 £ 2°C) attained highly significant increase in the total alkaloids in
leaves and that storage at (5 * 2°C) was the optimum treatment in this

respect, which gave the highest increment in total alkaloids n leaves
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[50.05% and 57.31%] in the first and second seasons respectively. On the
other hand, room temperature storage had no significant effect through the

two seasons of this study

5- Total alkaloids percentage in bulbs :

Table (9) showed that, room temperature storage (27 £ 2°C) did not
produce any increase on the total alkaloids percentage in bulbs. However,
storage at (5 +2°C) and (10 + 2°C) caused highly significant increase, and
stored bulbs at (5 + 2°C) gave the highest amount of total alkaloids in

bulbs [14.10% and 14.59%)] in both seasons respectively.

Temperature either cold or hot was reported to alter metabolic
characteristics in many plant species, as protoplasmic streaming
Alexandrov (1964) photosynthesis and Berry (1975) the exposure to high
temperature was reflected by changes in sub-cellular structure and an
increase in protein of the hardeved seeds. On the other hand the cold
temperature was used to induce germination of seeds with problems in its
germination by enhancing endogenous hormones and also several
physiological changes were known of take place during hardening. From
these changes which occurred due to temperature soluble proteins, lipids,
and sugar which increased specially in the aerial parts. These physiological
changes inturn increased secondary metabolites i.e. alkaloids and volabile

oils which contain mono or sesquiterpenoids.

Nothing in the literature was found concerning the effect of the
storage temperature on secondary plant metabolites, yet the effect of low
temperature was studied on Ammi majus; Reda, (1988) obtained higher

furanocoumarins when treated Ammi plants with low temperature (6°C).
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G.L.C. Analysis of the Absolute oil of Narcissus tazetta florets from
different treatments : . ! |
Table (10) presented the data obtained when analysing the absolute
oil by GLC. m a representative treatments from growth substances,
amino acids or stored temperature of the bulbs, the treatments which

produced higher or best results.

First of all, Linalool and ethyl cinnamate were the major constituent
in the oil, however a-pinene was the major in control treatments and in

bulbs stored at 5 + 2°C.

The growth substances reduced o-pinene than control. The two
growth substances gibberellin and ethephon raised all the constituents than
control. Paclobutrazol increased only the major constituents of the oil;
linalool and ethyl cinnamate, and in return decreased all the other
constituents.

All amino acids tested gave lower o~ pinene than control, but higher
a-pinene content was due to treating with tryptophan and aspartic.

Glutamic acid initiated accumulation of the major constituents
linalool and ethyl cinnamate, the same function caused by paclobutrazol.

Cold storage temperature produced oil with higher contents of a-
pinene, linalool and ethyl cinnamate.

In conclusion, no fixed trend can be obtained from the different
treatments on the oil constituents, but it can be postulated that
paclobutrazol, glutamic acid and cooled storage temperature increased the
content of major constituents in the oil. Paclobutrazol and cold storage can
be considered as a sort of stress which in turn inhance the secondary

metabolites. No literature could be traced 1In that concem.
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The effect of bulb size and growth stages on total alkaloids

percentage:
Different samples were taken from leaves and bulbs in intervals of

one month through the growth season and lasted for 7.5 months.

Table (11) indicated that, the total alkaloids increased progressively
with the plant age from 1.55 % to 2.00% in 1994 and from 1.67% to 2.00
% through 1995 in the leaves, while these value were from 1.98% to

3.51%, and from 1.99% to 3.75% in bulbs during the growth stages.

Figure (14 and 15), illustrate the gradual increase in total alkaloids

percentage during the stages of growth and with different bulbs size.

Higher total alkaloidal percentage were obtained with the larger
bulbs which reached 3.51% and 3.75 % after 7.5 months in the two
successive seasons. The medium and small bulbs attained the same total

alkaloids percentage at 7.5 months from cultivation.

Although the level of alkaloid biosynthesis is gene governed, yet

there are remarkable fluctuations in the alkaloids.

Environmental conditions affect the general growth of the plant as
well as the formation of alkaloids. Most alkaloids are formed in young
actively growing tissues, and factors affect these tissues will consequently

affect alkaloid formation.
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i @ Large bulbs

B Medium bulbs
0 Small bulbs

0.5

Total alkaloids percentage in leaves 1993/94
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Months
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1994/95
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Total alkloids percentage in leaves
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Fig. (14) : Effect of Bulb Size and Growth Stage on Total Alkaloids Percentage in Leaves
of Narcissus tazetta L. Plant During 1993/94 and 1994/95 seasons.
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Large bulbs
B Medium bulbs
O Small bulbs

Total alkaloids percentage in bulbs 1993/94

Months

Large bulbs
& Medium bulbs
0O Small bulbs

Total alkaloids percentage in bulbs 1994/95

15 25 35 45 75
Months
|

Fig. (15) : Effect of Bulb Size and Growth Stage on Total Alkaloids Percentage in Bulbs
of Narcissus tazetta L. Plant During 1993/94 and 1994/95 Seasons.
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Sehmid (1948) reported that seeds of nicotiana germinated in the
dark contained more total alkaloids than seeds with daily exposure to light.

In legume plants in which alkaloids were senthesise in the aerial
parts, darkeness affect its accumulation, as the synthesis of alkaloids by
plants grown in the dark was notably retarded compared to those grown in
light. The steroidal alkaloids of solanum tuberosum (potatoes) are formed
in tubers exposed to light. Alsoa short - time light experiment in the dark
usually caused a retardation of alkaloid synthesis in plants that produced
alkaloids in the aeral part (Nowacki, 1958) while plants that produce
alkaloids in the roots did not show decreased alkaloid formation while

shaded.

These previous finding confirm the results obtained with narcissus
bulbs which reveal a higher alkaloid formation in the bulbs rather than the
aerial parts. The large bulbs also contain more alkaloids as their dry

weight increased and consequently alkaloids.
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Bulb Size
1 =Small 2= Medium 3= Large

Effect of bulb size on vegetative growth and flowering of
Narcissus tazetta L. During 1993 /94 season.



