4. RESULTS AND DISCUSSION

EFFET OF GAMMA RADIATION AND / OR FOLIAR
APPLICATION OF ATP, KINETIN AND TRYPTOPHAN
ON FENNEL (FOENICULUM VULGARE MILL) AND
CARAWAY (CARUM CARVI) PLANTS:

4.1. Vegetative Growth:

4.1.1. Shoot fresh weight:

4.1.1.1.Effect of gamma radiation and /or foliar application

of ATP on fennel and caraway plants :

Data present in Table (1) demonstrate the impact of the
imposed gamma radiation doses and/ or foliar application of
ATP on fennel and caraway plants. The data revealed that
gamma irradiation and /or foliar application of ATP significantly
affected shoot fresh weights of fennel and caraway plants. Means
of shoot fresh weight in the two plants were markedly and
significantly increased by all gamma doses comparing to control
plants. Also, spraying plants with 15, 30 and 45 p.p.m ATP
increased significantly the means of shoot fresh weights of
fennel and caraway plants.

Interaction between gamma doses and foliar application of
ATP at all the applied concentrations had significant effect on
shoot fresh weights of fennel and caraway plants. Single gamma
irradiation at all doses (40, 80, 120 and 160 Gy) significantly
increase shoot fresh weights, comparing to control plants of two
plants. Other combined treatments markedly increased shoot
fresh weights .
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The maximum increase was at 80 Gy after which, 120 and 160
Gy the increase tended to decline.

In general the most effective treatments for increasing
shoot fresh weights were gamma rays at dose of 80 Gy and / or
ATP at concentration of 45 p.p.m for single treatments and 80
Gy x 45 p.p.m ATP. In this concern the magnitude of increase in
shoot fresh weight for fennel plants were 31.36, 48.98, 40.24 and
26.77 % for gamma radiation treatment at doses of 40, 80, 120
and 160 Gy. Moreover, the percent of increase for foliar
application of ATP at concentrations of 15, 30 and 45 p.p.m
were 25.41, 37.11 and 44.48%, respectively as compared with
the control. Thus, it could be deduced that the maximum
stimulation effect was exerted by combined treatment of 80Gy x
45 p.p.m of ATP followed by that of 120 Gy x 45 p.p.m ATP, 40
Gy x 45 p.p.m ATP and 160 Gy x 45 p.p.m ATP.

The magnitude of increase in shoot fresh weight for
caraway plants were 29.47, 54.82, 44.47 and 23.18 % for
gamma radiation treatment at doses of 40, 80, 120 and 160 Gy.
The percent of increase for foliar application of ATP at
concentrations of 15, 30 and 45 p.p.m were 19.44, 39.65 and
57.38 %, respectively as compared with the control. Thus, it
could be deduced that the maximum stimulation effect was
exerted by combined treatment of 80Gy x 45 p.p.m of ATP
followed by that of 120 Gy x 45 p.p.m ATP, 40 Gy x 45 p.p.m
ATP and 160 Gy x 45 p.p.m ATP.

4.1.1.2. Shoot dry weight:

Data concerning dry matter content of fennel and caraway
plants shoots as influenced by pre-sowing gamma irradiation and
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/or foliar spraying plants with foliar application of ATP shown in
Table (2) .

Data clearly show that dry weights of fennel and caraway
shoots were gradually increased as the dose of gamma rays
raised from 0 up to 80 Gy, thereafter, 120 and160 Gy the
increase tended to decline. In general gamma irradiation at all
doses (40,80, 120 and 160 Gy) had significant increase in shoot
dry weights. Also, shoot dry weights were significantly increased
due to foliar application of ATP at concentrations of 15, 30 and

45 p.p.m. The highest increment was at 45 p.p.m comparing with
control.

Regarding the interaction between gamma radiation doses
and foliar application of ATP, the single dose of 80 Gy caused
the maximum significant increase in fennel and caraway shoots
dry weights . Also, the single foliar application of ATP at
concentration of the control plants. Other combined treatments
greatly increased dry matter yield of fennel and caraway shoots.
Moreover, the highest value of shoots dry weight over all the
experiment was obtained by the combination of the most
effective treatment among of gamma doses and foliar application
of ATP i.e. 80 Gy x 45 p.p.m ATP,

From the above-mentioned results it could be deduced that
the maximum stimulation of plant growth as fresh and dry
weights of fennel shoots were obtained by gamma rays
treatments at 80 Gy and / or foliar application of ATP at 45

p.p.m for single treatments as well as their combination (80 Gy x
45 p.p.m ATP) .
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Magnitude of increase in fennel dry shoot weight were
23.68, 39.03, 38.13 and 16.08 % for gamma radiation at doses
of 40, 80, 120 and 160 Gy . over the control, respectively. In
addition , 19.07, 32.85 and 41.16 % for ATP at concentrations
of 15, 30 and 45 p.p.m as compared with the control.

As for caraway plants the percent of increase in dry shoot
weight were 41.62, 65.58, 57.21 and 35.02 % for gamma
radiation at doses of 40, 80, 120 and 160 Gy over the control,
respectively. In addition , 29.18, 39.85 and 53.24 % for ATP at

concentrations of 15, 30 and 45 p.p.m as compared with the
control.

In general, low doses of gamma rays, in particular at 80
Gy and /or foliar spraying with ATP, particularly at 45 p.p.m
markedly stimulated plant growth which increased fresh and dry
weights of fennel and caraway shoots. Moreover, response of
plant growth was more pronounced to gamma irradiation than to
spraying with ATP.

All combinations of gamma doses and foliar application
of ATP at all the applied concentrations stimulated the growth of
fennel and caraway plants comparing to the control . Moreover ,
the stimulation effect of most combined treatments was more
pronounced than single treatments of both factors , the maximum
increase in the growth parameters of fennel and caraway plants
was due to combined treatment of (80 Gy x 45 p.p.m ATP).

Some investigators studied the role of ATP in increasing
fresh and dry weights .Salisbury and Ross (1978) mentioned
that ATP consider the energy source for many of the processes
going on in cells as well as ion uptake in roots. Robison and
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Gibbs (1982) reported that ATP compound plays an important
role in the electron transport system. Taylor ef al., (1982) found
that ATP has some enzyme activities. Nofal (1987) stated that
ATP encourage the photosynthesis processes.

4.1.2. Effect of gamma radiation and/or foliar application of

kinetin on fennel and caraway plants:

4.1.2.1. Shoot fresh weight:

With respect to the effect of gamma radiation and / or foliar
application of kinetin on shoot fresh weight of fennel and
caraway plants, data in Table (1) show that means of shoot fresh
weight of fennel and caraway plants were significantly increased
by all used gamma doses i.e., 40, 80, 120 and 160 Gy. In
addition , foliar application of kinetin at concentrations of 20, 40
and 60 p.p.m resulted in significant increase of shoot fresh
weight of fennel and caraway plants.

Regarding the interaction between gamma doses and
foliar application of kinetin, single doses of 40, 80, 120 and 160
Gy increased significantly shoot fresh weight of fennel and
caraway plants, comparing to the control. For single treatments
of foliar application of kinetin, plants sprayed with all
concentrations i.e., 20, 40 and 60 p.p.m produced higher shoot
fresh weight of fennel and caraway plants than the control plants
(not sprayed). Combinations markedly and significantly
increased shoot fresh weight of both plants .

Generally, the highest value of shoot fresh weight was produced
by irradiation dose of 80 Gy or by foliar application of kinetin at
concentration of 60 p.p.m for single treatments and by their

#
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combination (80 Gy x 60 p.p.m kinetin) for combined
treatments.

The corresponding increase in fennel shoot fresh weight
were 42.71, 61.19, 50.66 and 33.92 with regard to gamma
radiation at doses of 40, 80, 120 and 160 Gy . Also, the percent
of increase for kinetin were 2630, 38.97 and 4942 at

concentrations of 20, 40 and 60 p.p.m as compared with the
control.

Regarding the caraway shoot fresh weight, the percent of
increases were 31.68, 54.44, 50.66 , 44.46 and 22.24 % with
regard to gamma radiation at doses of 40, 80, 120 and 160 Gy .
Moreover, the percent of increase for kinetin were 26.30, 38.97
and 49.42 % at concentrations of 40 and 60 p.p.m as compared
with the control.

4.1.2.2. Shoot dry weight ;

Effect of gamma radiation and / or foliar application of
kinetin on the shoot dry weight of fennel and caraway plants
could be concluded from data presents in Table (2). Data
indicate that the various gamma irradiation and kinetin
treatments had a significant stimulation effect on growth
behavior of fennel and caraway plants such as shoot dry weights.

As for the combined effect of gamma irradiation and / or
foliar application of kinetin at different concentrations on fennel
and caraway shoot dry weights there was gradual increase in the
shoot dry weight due to combined effect between gamma
radiation at all doses and foliar application of kinetin. In this
regard, single treatments of gamma rays i.e., 40, 80, 120 and 160
Gy significantly increased shoot dry weigh of the two plants .
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Regarding the effect of foliar application of kinetin of shoot dry
weight , kinetin at all the applied concentrations (20, 40 and 60
p.p.m) induced significant increase in shoot dry weight of fennel
and caraway plants. There were gradual increase in the shoot dry
weight due to the combined effect between gamma radiation at
all doses and foliar application of kinetin comparing to control
plants.

However, the highest value of shoot dry weight was
recorded when fennel and caraway plants were subjected to
irradiation dose of 80 Gy and foliar application of kinetin at
concentrations of 60 p.p.m for single treatments and by (80 Gy x
60 p.p.m kinetin) for combined treatments.

These finding prove that the efficacy of various gamma
irradiation and kinetin treatments on shoot dry weight of fennel
and caraway plants were more superior than control plants. The
percentage of increases in dry weight were 31.57, 45.28, 39.74
and 25.76 for fennel plants and 32.76, 51.25, 42.51 and 25.29 %
for caraway plants when treated with gamma radiation at doses
of 40, 80, 120 and 160 Gy over the control plants respectively.
Moreover, the percent of increase in dry weights of fennel and
caraway shoots as affected by kinetin at concentrations of 20, 40
and 60 p.p.m were 32.16, 37.64 and 41.35 and 29.17, 38.00 and
45.05 % for fennel and caraway plants respectively .

It is well known that kinetin has promoting effect on
shoot fresh and dry weights which may be attributed to
stimulating role of kinetin in either increasing the cell division
(letham 1967) or elevating the levels of protein, DNA and RNA
in cell (Hall et al., 1973).

W

RESLUTS AND DISCUSSION -68-



These results are in harmony with those obtained by
Eraki et al, (1993) on Salvia officinals plants, Abd-El-Fatah
(1995) on Mercedes rosa leaves; Dessouky (1995) on Aloe vera:
Farooqi et al., (1996) on Artemisia annua, Gamal El-Din et al.,
(1997); Youssef and Talaat (1998) on Lavandula officinalis
plants; Ibrahim and Tarraf (2000) on tagetes plants; Balbaa
(2002) on tagetes plants; Youssef et al, (2004 a) on Salvia
officinalis plants and Youssef er al, (2004 b) on Ocimum
basilicum plants, they found that kinetin resulted in the
maximum plant fresh and dry weight.

4.1.3. Effect of gamma radiation and /or foliar application of
tryptophan on fennel and caraway plants :

4.1.3.1 Shoot fresh weight :

Results concerning shoot fresh weight of fennel and
caraway plants as affected by different doses of gamma radiation
and / or foliar spraying with tryptophan treatments are shown in
Table (1). The results indicate that shoot fresh weights of fennel
and caraway plants were significantly increased according to
various gamma radiation and / or tryptophan treatments.

Furthermore, interaction between gamma radiation and/ or
foliar application of tryptophan had significant effect on shoot
fresh weights of fennel and caraway plants. In this concern,
single treatments of all gamma doses, 1.e.40, 80, 120 and 160 Gy
resulted in significant increase of shoot fresh weights of the two
plants specially at the dose of 80 Gy. Spraying the plants with
tryptophan at concentrations of 40, 60 and 80 p.p.m significantly
increased shoot fresh weights with maximum increase at 80
p.p.m as compared with control plants. The rest of combination
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treatments highly increased fresh weights comparing to plants of
control.

The maximum increase in fresh weights of fennel and
caraway plants was obtained by 80 Gy and 80 p.p.m tryptophan
for single treatments as well as their combination ( 80 Gy x 80
p.p.m tryptophan).

In this connection, the magnitudes of increase for shoot fresh
weight of fennel plants were 33.32, 54.27, 43.33 and 28.77 %
with regard to gamma radiation at doses of 40, 80, 120 and 160
Gy. While, the percent of increase for tryptophan were 34.11,
4432 and 51.65 % as compared with the control.

As for caraway plants the magnitudes of increase in shoot
fresh weight were 23.41, 57.22, 36.37 and 17.89 % with regard
to gamma radiation at doses of 40, 80, 120 and 160 Gy. The

percent of increase due to foliar application of tryptophan were
21.02, 31.56 and 50.84 % as compared with the control.

4.1.3.2. Shoot dry weight :

Data presented in Table (2) proved that shoot dry weights
of fennel and caraway plants were significantly increased
according to various gamma radiation and / or tryptophan
treatments.

Furthermore, interaction between gamma radiation and foliar
application of tryptophan had significant effect on shoot fresh
weights of fennel and caraway plants. In this concern, single
treatments of all gamma doses, i.e. 40, 80, 120 and 160 Gy
resulted in significant increase of shoot fresh weights of the two
plants and the highest increase was at 80 Gy. Spraying plants
with tryptophan at concentrations of 40, 60 and 80 p.p.m
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