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RESULTS AND DISCUSSION

I. Vegetative Growth

I.1 Effect of Growth Rggulatota
a. Effect of Kinetin
a.l Plant Height

Data in Table (1) and Figure (1) indicated that
klnetin increased plant height in cms; both levels of
kinetin showed highly significant increase in the length
of rose bushes as compared to control. The percentages
of increase over control reached 51.28 and 78.20% for
the 1low and high levels respectively. Also the high
concentration of kinetin significantly increased plant

hight over th low one.

The data obtained in this part; i.e length of
rose plant, can be supported by the results of Catarino
(1964), who demonstrated that thé shoots of flower of
Bryophyllum diagremontianum elongated and thickened in
response to the application of kinetin 50ppm. Also the

previous results hold_ true with those obtained by




Table (1) Effect of Spraying Kinetin,

Two—~ Years Old:Plants in 1987 Season.

Bg, Nitrogen Fertilization and their
Combination on Growth Characters of Rosa gallica var.

asqQuptiaca.

ght No. of canas Frash Haight

Traatnents Plant Hai 2 of dry Natter Fresh Waight of X of dry Matkar
in cn par plant of canes C(gmd in caras lesves par plant in Leavas
Conktrol 76.86 26.66 172.52 55.58 30.48 22.89
K 118.56 41.33 357.56 65.33 40,50 41.53
xp 13%.12 57.66 s01.69 62.70 5,70 58.72
& 116,82 63,03 387.71 64,53 46.63 65.53
u_w 108,33 47.33 362.42 66.%0 42,72 29,52
N 2 106,33 39,33 229,46 86,39 38,71 37,14
zH 133,40 39.66 285.76 57,04 3?.75 58,89
zu 112.? 44,08 254,47 £1.87 41,59 §3.98
xuz 122,46 32,68 333.52 57,14 39.55 55.08
xaz 118,37 35.33 _uo;.o.. 63.06 “2.8% 57.66
K 124.25 49.39 300,49 2.9 a4.%0 18,42
xazu 138,52 54.69 300.58 61.14 -0.39 60.68
auz 191,72 58,30 458,30 80.00 43,88 38,62
xmz» 128,27 49.33 377.48 63,34 36.5?7 53.38
uw u 122.92 42,85 349.62 55,80 35.55 61.57
onu:u 114,78 57.33 380.39% 67.%8 32.87 £2.87
unaz» 112.60 43.00 217.5% 52.53 36.73 36.64
Suzu 115.04 37.68 224,51 65.14 33.50 53,12
oa»zu 107,58 39.00 323,53 67.46 37.61 $2.38
uauz» 113.36 42,33 333.76 84,28 43,68 24,83
23
L.5.00
Canaral 0.03 11.48 13.58 41.92 4.07
0.01 15.42 19.3? 57.40 5.93
Kinatin 0.03 6.02 16.20 32.50 3.7
or Bg 8.91 8.79 15.30 44.90 2.10
i trogen 8.03 5.72 ?.50 29.48 2.20
Far. 0.01 7.68 9.99 “4.83 4.10
Conbination
0.03 3.31 5.3% 23.70 1.%3
0.1 “4.40 ?.99 3s.58 2.64
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Milbocker (1972), White et al., (1978), Beck and
Caponetti (1983), and El-Kholy (1984), on funegreek. The
increase in the plant length was attributed to the
primarily effect by kinetin on nucieic acid metabolism,

which in turn stimulate RNA synthesis.

. a.2 Number of Canes Per Plant

In Table (1) and Figure (1) data revealed that
kinetin increased the number of canes carried on plant,
The increasement was linearly correlated with kinetin
concentration, so the low level (50ppm) iﬁcreased number

of canes with 100% over the control plant, this increase

reached 179.09% with the high level {100 ppm}.

This might be due to the increase in meristimic
tiésues enhanced by exogeneous application of kinetin.
These results hold true with those of Carpenter.and Beck
(1972), who mentioned that PBA as foliar sprays
increased branching and shobt number of poinsettia, the
same which was found by Carpenter and Beck (1972), on
chrysanthemum. Also Jeffcoat (1977), found that
cytokinin .treatment increased branching of
chrysanthemum. Idem (1981), came to the same conclusion

with carnation plants, same results were obtained by
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Ching and Einert (1984), on poinesstia who obtained 90-
100% increase in branching by applying PBA or BA as
foliage spray. The particular role of klnetin in ¢this
point (increasing branching} was seen that cytokinin can
serve to stlmulate doubling of nuclear DNA, -a-Property
it shares with some other regulators as well as mltosis

and cytokinins as referred by Das et al., (1975). Hassen

£t al., (1984), on Capsicum annum found that at PBA at

100 ppm increased the number of branches.

a.3 Fresh Welght of Canes Per Plant

As shown in Table (1) and Figure (1), the fresh
weight of canes increased.parallely with 1Increasing
canes number. The low kinetin concentration increased
fresh weight of the canes by 106.80% while the high one
gave 191.20% over control and the increase was hiqghly
significant, however, the increase due to the higher
kinetin concentration over the 1lower one was only

40.30%.

. a.4 Dry Matter Percentage of Canes

The dry wmatter percentage of rose canes are
tabulated 1in Table(l). Kinetin added as foliar spray

increased the percentage dry matter of canes by 17.53%
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over the control, while the second level 100 ppm gave

12.85% over the confrol.

a.5 Fresh Weight of Leaves Per Plant

Data in Table (1) and Fiqures (1), show that the
fresh weight of leaves influenced greatly by kiﬁetin
treatments. The first level of kinetin caused a
remarkable increase in the fresh weight of leaves per
plant which reached 40.50 gram versus 30.46 gram for
untreated plant. Mean while, the second level produced
45.70 gram of fresh leaves per plant. This means that
there was a linear ;elation between kinetin treatments

in 1its two concentrations used and the leaves fresh

weight obtained.

a.6 Dry Matter Percentage of Leaves

The percentage of dry matters of leaves was
calculated and presented in Table (1). The data showed
that 50 ppm kinetin produced 16.33% increase over the

control, while 100 ppm gave only 11.02%

At the end of this part one may suggest the

importance of kinetin on Plant growth. There is a close
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relationship between cytokinins and nucleic acid. Also
it “is known cytokinin are derivatives of adenine which
is the purine base of nuclel acid. 1Its position in the
RNA In cruclal to eluclidate Its tunction, 'I'Il.t.‘rl'lurt'. it
a;pears that cytokinin may help in bindlqg ofhnFNA with
fNA amino acid complex during protein synthesis and

hence in the accumulation of other metabolites and/or

dry matter (Krishnmoorthy , 1981).

'The results obtained in this part accumulation of
other metabolites and/or dry matter (Krishnamoorthy ,

1981).

The results oﬁtained in this part were in
accordance with those of Carpenter and Rodriquesz
(1971), Zieslin and Halevy (1976), and Faber and White
(1977), on roses, the concluded that kinetin enhanced
the development of axillary buds and hence shoots

number. Also Marczynski et al., (1979), on rose reported

that Dbenzyl adenline (BA) or Iddole buytric acidic (IBA)
resulted} in increasing basal shoots and in turn their
fresh and dry weight on other plants than rose.
Carpenter and Carlson (1972), demonstrated that (6-

benzylamino 9,2-tetrahydropyranyl 9-H purine) PBA
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increased fresh Qelght of chrysanthemum shoots, but
inhibited stem elongation. Jeffcoat (1977), reported
that foliar sprays of PBA Increased branchinq and did
not reduce plant helgh£ of carnallon, he added also
that application of PBA to flower buds increased both

the diameter and fresh weight of carnation.

b. Bg
b.1 Plant Height

As shown froﬁ Table (1) and Fiqure (2), the first
concentration of Bg 2000ppm increased plant height ofF
rose from 78.86cm in untreated plants to 116.37cm. When
Bg was sprayed with the second éoncentration 4000ppm,
rose plant reached 108.33cm in height. The more increase
in - plant height was obtained with decreasing Bg
concentration. This differ than the trend obtained with
kinetin which increased plant height by increaseing
kinetin concentration. Here Bg is a growth retardant and
exhibits a stimulant effect with the lower concentration
only, so the higher one might not produce such a
stimulant action. This might explain the better effect
of increasing the Plant height due to the lower

concentration of Bg than the higher one.
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These results obtained confirmed those found by

Gaber and El-Sherbieny {(1978), who reported that'Bg at

250 and 1000ppm increased plant height of batura metel,
the same finding was obtained by Hassan et al., (1983a),
on Jasminum Sambac, they mentioned that Bg 1000 and

2000ppm increased plant height.
b.2 Number of Canes Per Plant

The number of rose canes per plant was increased
by the treatments.with Bg 2000 and 4000ppm application.
The increasing percentage over control reached 190.41%
‘and '129.09% due to the first and second levels of "Bg
respectively. The trend of increase here was like that

of plant height.

Many investigators, Bhattach;jee (197%), found
that By at 2000 and 4000ppm stimulated branching of
several varieties of rose. Hassan and et al., {1983a),
on Jaswinum sambac revealed that Bg at 1000 and 2000ppm -
inaqggped the number of branches per plant. Also Eil-
xhang (1987), on Tagetes patula found that By at all
tates o, xobo, 2000 and 3000ppm) increased number of

branches per plant.
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In conclusion, the action of Bg was more
promising at the lower concentration, which gave 190.41%

increase over the control plants.
b.3 Fresh Weight of Canes Per Plant

Data in Table (1) and Figure (2) revealed Ehat
the fresh weight of canes increased by Bg treatments
with the two levels used. The percentage of'increase in
the fresh weight of canes over control plant due to
2000ppm was 124.21% while with 4Q00ppm it was 109.58%.
The results -confirmgd the similar effect and trend
noticed before with the-plant height and the number of

[

canes.
b.4 Dry Matter Percentage of Canes

The date in Table (1) indicated that Bg effect
greatﬁ&u the dry matter percentage. The increase ‘was
mainly due to the first level of Bg , which go parallel
to other trends obtained whith the previous parameters

studied.
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b.5 Fresh Weight of Leaves Per Plant

Table (1) and Figure (2) summerized the data
obtalned. It is clear that Bg affected the leaves

fresh weight.

Tﬁe first level produced one and half the fresh
welight obtalned by the control, however the second one
prodﬁced higher fresh weight in comparison with control,
but smaller thén that obtained by the lower
concentration 46.65 and 42.72 grams for the first and

second level respectively.

b.6 Dry Matter Percentage in Leaves

It is clear from Table (1) that the effect
of lowest concentration of Bg gave the heigher dry
matteg in leaves than control or Bg treatment with its
higher dose. The percentage dry matter in leaves for
untreated plants was 52.89% versus 60.53 and 59.62% for

the treatments with 2000 and 4000ppm respectively.

Our results were confirmed by those reported by

Hor and Bos (1972}, they found that shoot growth of some
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species of flowering shrubs increased by appling Bg at
: ]

500, 750 and 1000ppm. They concluded that the lowest

concentration was the best for growth and for increasing

flower in Allamanda grandiflora. Also Gaber and El-
Sherbeiny (1978}, reported that increased dry matter
accumulation as a result of Bg application in the rates

250 and 1000ppm on Datura metel plants, but decreased

with 4000ppm.

The results obtained with Bg treatment, showed a
stimﬁlant effect with the lower concentration lnspite of
the retardation effect Known to occur yith Bg . The site
6E action of Bg is the subapical meristem yhere it
inhibits cell divition. The stimulation effect which
occur with lowest concentration may probably because of
the breakdown of Bg 1leading to supply of nitrogen,

Phosphorus and other minerals which enhanced growth.

Summerizing the data obtained with the growth
-characterg as .affectedby the two growth substances with
the two concentrations applied Table (2) can illustrate
tﬁe increase occured due to these treatments tacking

into consideration that the control eegqual 100-
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All the parameters studied increased by
increasing kinetin concentration except with the dry
matter bercentage either in canes or in the leaves  The

pattern was changed with Bg treatments, where the first

level of Bg 2000ppm produced more increase “than the

second one .

2, Effect of Nitrogen Fertilization
1.1 Plant Height

As showen from Table (1) and Fiqure (3) niltrogen
;as found to affect'qréatly plant height. The addifion
of the first level 150 kg per feddan increased plant
heiéht from 78cm for the untreatead plant to 106.33cm,
which amounted to.34.83% over the contrél. Also the
increase in plant height due to the second level of
nitrogen 300kg per feddan reached 31.12% over the
control. The highest Increase in plant height was
obtained by adding the third level of nitrogen of (450kg
per feddaﬁ) since the increase reachéd 42.91% aver

control.
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2.2 Number of Canes Per Plant

"In Table (1} and Figqure (3), the data indicated a
linear increase between the doses of nitrogen added and
the number of canes. The canes number correspnndinq to
leachllevel of nitrogen were 20,66, 35.33, 39.656 and 44499
for 0, 150, 300 and 450 kg per feddan awmmonium nitrate
respectively. This_méans that rose plant responded well

to nitrogen tertilization till 450 kg per feddan,.

2.3 Fresh weigﬁt of Canes Per Plant

Fresh weiqght of canes per plant was caclculated
at the maturity stage of rose plant. The addition of
nitrogen created a linear increase on the fresh welght
of canes which amounted to 30.38, 65.25 and 47.16% over
the control Adue to.three levels respectively. The second
level of fertilization had most promising and highly

significant effect.

2.4 Dry Matter Percentage of Canes

Dry matter percentage of canes were present  in
~Table (1). Gradual increase in dry matter percentages

were noticed due to the addition of nitrogen
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fertilization. The percentage of dry matter of canes was
55.56 compared to 56.00 with the first level of
fertilization. The second and third levelsof nitrogen

gave 57.84 and 61.67% dry matter respectively.
2.5. Fresh Welght of Leaves Per Plant

From Table (1) and Figure (3), 1E was found that
nitrogen fertilization increased gradually leaves fresh
weight, the valuesobtained were 30.46, 35.71, 37.75.and
41.55 grams for N, N and N respectively, Higher
‘increase was bbtained'éue to tge first one over lthe
control. The percentage increase, d&ue to the different
nitrogen 1levels over the control were 17.00,

23,93 and -36.41 for the three levels of nitrogen-

respectively.
e 2.6 Dry Matter Percentage in Leaves

The percentagesof dry matter in leaves tabulated
in Table (1) from which the corresponding percentage of
increase ‘due to the three levels of nitrogen were 8.04,

7.49 and 19.04 respectively.
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In all the parameters of growth studied, it was
found ‘that nitrogen had a remarkable effect on the
aspects studied with all its levels wused. The third
level gave the higher increase. This means that rose as a
small shrub responded well to nitrogen fertilizalion

till 450 kg per fedden.

The results obtained £from this part, i.e.
nitrogen- Eerfilization were in agreament with Maharan
and pradhan (1976) presented the requirement of rose
plants to nitragen and found that 15 grams nitrogen  was
optimum for growth. Niggar and Réhalle (1977), on roses,
found that nitrogen at 25 gram per plant increased
stem length. Koseva (1978), with rose repofted an
increase  in organic matter with nitrogen fertilized
plants than unfertilized ones. Chandra (1981), on Rosa
damaséega reported also that plants required 200kqg
nitrogen  pex hectére as top dressing to produce
benificial effect on plant growth. Nitrogen ‘also
produced its benificial effect on dry matter and other
growfh aspects with other plants than rose, Rofaeal
(1976), mentioned that mean fresh and dry weight and

plant height of Hyocyamus muticus were greatly affected

by nitrogen till 200 kg per feddan. The same findings
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Table (3) Percentage Increasa in Different Growth Characters of Rosa gallica var.

aegyptiaca Plants Two-Years 0ld as Rffected by nitrogen ﬁoﬁvppwnmwwoa

Rssuming that Control=100 in 1987 Season.

Treatments Plant Height Number of Cares n1mm3 weight % Dry Matter nwowr weight of %4 Dry Matter
Cem> per Plant of Canes (gm) in Canes leaves/plant (gm’ in Leaves
Control 100 160 100 100 160 100
N 134.83 171.01 130.38 166.79 117.24 168.C4
1
N 131.12 181.97 165.26 104,16 123.93 107.49
= ,
N 142.91 212.97 147.16 110.93 136. 41 119.04

e - -
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were reached by Harig (1979), on Rhodendron, Natarcjan

and Roe (1980), on Jasminum grandiflorum, Singh et al.,

(1981), on Citronella and Hassan et al.,(1983b), on

. Jasminum sambac.

Ending this part, Table (3) summerized the data
obtained with the effect of nitrogen on the growth

characters, assuming that control equal one hundred.

Generally a linear increase in the growth
character were correlated with nitrogrn doses except

with fresh weight of canes.

3 Effect of Interaction between Growth Regulators

.and Nitrogen Fertilization

c. Combination between Kinetin and Nitrogen

Fertilization
' c.1 Plant Height

The data recorded in Table (15 and Figure({4)
revealed that all combinations between kinetin and
nitrogen obtained highly significant increase in plant

height over control. Remarkable and significant increase
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in plant height was also noticed when low concentration
of kinetin was comblned with both low and high levels of
nitrogen over the medium one. While with the high
concentration of kinetin when cbmbined with nitrogen,
the most effective combinations were with low and high
level of nitrogen with highly significant increase in
plant height over the combination between high
concentration of kinetin and medium level of nitrogen.
Although the combination between high concentrations of
kinetin and the low level of nitrogen was superior over
all other combinations in plant with highly siqnificant

increase.

c.2 Number of Canes Per Plant

The data ianable {l1) and Figure (4} showed that
combining the first level of kinetin with any of the
nitrogen doses applied,it was found that the treatment
of kinetin combined with the third nitrogen level gave
greater number of canes in comparison with the other

levels and with kinetin alone.

When the second level of kinetin was cbmhinéd
with the three levels of nitrogen} the treatmént with

the wmedium nitrogen was the superior one, which gave
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58.00 canes in control to 54.00 and 49.33 for the first
and third level of nitrogen. This indicate that kinetin
in its lower concentration combined with nitrogen in its
higher level or kinetin in its higher dose with nitrogen
in its médiumllevel produced more canes number in rose
plants. However kinetin alone in the higher

concentration produced also more canes number, 57.66.

These findings of plant height and canes .number
go parallel with those of Niggar and Rehalle (1977), who
reported an increase in stem length by nitrogen

_fertilization. Idem {1981), on carnation plants, Ching
and Einert (1984), and Criffin i1984),.0n chrysanthemum
reported that.kinetin treatments increased plant height

and number. of branches.

c.3 Fresh Weight of Canes Per Plant

As the fresh weight of canes concerned, it was .
found that the combination between the first level of
kinetin and the second level of ‘nitrogen produced higher

"fresh weight.
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When 'comﬁining the second level of kinetin with
any nitrogen level , no interaction occurred between
kinetin and nitrogen fértilization, as kinetin alone in
its higher doses produced the higher fresh weith of

canes, which reached 501.65 grams.

The results obtained by E£l-Hamidi and Saleh
(1969), reported that nitrogen fertilization iﬁcreased
the fresh. weight of chamomile. Carpenter and Ca?lson
(1972), demonstratéd that PBA increased fresh weight of
Chrysanthemumn. Othman. {1972), found that nitrogen

fertilization increased growth of fennel plant.

c.4 Dry Matter Percentage of Canes

The daté in Table (1) which desc¢ribed ther effect
of combinéfion kinetin and nitrogen on the percentage of
dry matter of canes, Indicated that no interaction
occurred between these two factors, as klnetin alone In
its 1ower.concentration produced higher dry matter of
canes 65.30% in comparison with all other combinations.
Bat all these combinations gave higher and significant

results when comparing it with the control .
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These results were in accordance with the results

obtained by Maheshwari et al., (1984), on Cymbopogon
'martinii‘_who mentioned that nitrogen _fertilization

significantlf increased grass dry weight over the
control. El-Khayat (1987), found that kiniten treatments
increased dry matter in.stems.of Tagetes patula. E1-
Ghaﬁwa; {1988), on Hvoscyamus muticus, Eound thatrthe
nitrogen fertilization increased plant height, fresh and
dry weights of leaves, stems and the total weight of the

plant.

c.5 Fresh Weight of Leaves Per Plant

From the pfevious Table (1) and Figure (4) it was
evident th#t when combining the first ievel of kinetin
with any of the nitrogen applied, a clear intefaction
occurred between the first kinetin level and the third
nitrogen 1level which gave 44.50 grams virsus--42.65 gram
in the tréatment of the first kinetin 1level combined
with fhe second nitrogen level compared to 30.46 grams

in the control.
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Also "an interaction happened when combining the
higher levels of kinetin and second nitrogen dose which

gave 43.60 grams.

c.6 Dry Matter Percentage in Leaves

Pry matter of leaves és percentage was fébﬁlated
in Table (1). From the data it was obvious that no
interaction could be obtained between kinetin and
nitrogen. All ofher combination did not produce

significant effect.

These findings holds true with those of El-kohly
(1968), who observed that nitrogen application affected
dry ﬁeight of leaves of sweet peas. Rofaeel 7(1976),
indicated that dry weight of Hyoscyamus muticus plant
and its organs were ~greatly affected by nitrogen
fertilization. Also El-Khayat (1987), and Radwan (1988),
on Tagetes plants, observed that kinetin increased piant
hqight, number of branches per plant, fresh and dry
weight of plant over control. Maddawy (1388), on
Poljanthes tuberosa found that BA increased plant

height, fresh and dry weight of leaves.




. ._.Nmu.o (4) Percentage Increase in Different Growth Characters of Rosa gallicawvar. alequptiaca
Plants Two Years Old as affected by Combination between Growth Regulators
‘Nitrogen Fertilization Assuming that Control=180 in 1987 Season. .

'll Fr— — ————— — — —— —

Treatnents Plant Height Number of Canes Fresh weight % dry Matter Fresh weight of Z Ory Mitter
, {cm) per Plant of Canes (gm>  in Canes leaves/plant (gm) in Leaves
Contrecl 100 . 108 ‘ 100 160 : 160 100 -
K N 155.29 158.08 192.88 102.84 129.84 104.14
11 . .
K N 147.52 175.85 210.87 113.49 140.02 : 109.82
12 ‘ .
K N 157.56 237.17 173.77 113.21 146.03 A 110.46
13 :
KN 173.12 261.37 283.49 110.904 132.60 114.69
21 .
KN 128.99 280.74 : 265.03 187.99 143.14 1163.83
22 . ’ .
K X l162.66 238.77 , 218.29. 114.00 1206.056 164,71
23
B N . 155.87, . 2066. 49 252.19 118.43 116.71 116.41
9 1 . : . .
i :
B N 145.35 277.49 219.98 . 121.5% 107.26 110,49
9 2 : :
ﬂ .
B N . 142.78 . 208.13 183.64 112.72 120.58 107.99
g 3 , . . :
1 :
B N 146.83 182.28 129.83 117.24 113.24 _ 100. 43
S 1 .
N .
B N 136.42 . 188.77 . 198.25 121.42 123. 47 93.03
9 2 ]
5 :
B N 143.74 204.89 151.28 115.69 143.40 103.29
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Generally, with the combination of kinetin and
nitrogen, we can point out the higher values obtained In
each parameter studied with the treatment as follows,
taking into consideration that control equal one

handred, Table (4):
Plant Height

The optimum treatment was K N higher kinetin
. : 21
with the first nitrogen 1level.

Number of Canes Per Plant

The optimun treatment was K N higher kinetlin
2 2 :
with medium nitrogen.

Fresh Weight of Canes Per Plant

The optimum tratment was k N higher kinetin with
, : 21
lower nitrogen. '

Dry Matter Percentage of Canes

Higher levels of both kinetin and nitogen K N
' 2 3
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Fresh Walght of Leaves Par Plant

Lower. level of kinetin with higher one of
nitrogen K N
13

Dry Matter Percentage in Leaves

Higher level of kinetin with the lower level nf

nitrogen K N
21

‘These. means that all the higher values were
centred with the higher level of kinetin with the first

or the second level of nitrogen.

a. Combination between Bg and Nitrxogen

Fertilization
d.l Plant Height .

Table (1) and Figure (5) summerized the data
obtained . It is evident from that table that the first
level of Bg when combined with the first level of
nitrogen gave the higher and significant increase |n
plant height, 122.92cm when compared with Bg alone or

nitrogen alone.
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The results obtained by Gaber and El-Sherbeiny
(1978), mentiohed *that By in concentration of 250 and
1600 ppm incfeased the plant height of Datura metel.

Hassan et al., (1983a), on Jasminum sambac reported that

Bg increased plant height. Also Maddawy (1988),
observed that nitrogen application increased plant

height of Polianthes tuberosa.

d.2 Number of Canes Per Plant

The combination between Bg and nitrogen was
;studled, . Table (1) indicated this effect. It was found
that the combinationr.between Bg and nitrogen gave
higher value only over the control, but Bg applied
alone in the first level produced the higher number. of

Canes.

Our results were confirmeq by the data obtained
by Kher (1973), on chrysthemum mentioned that Bg

increased the. number of branches. Bhattacharjee (1979),

on rose, found that Bg ‘stlmulated branching. Also
Hassan et al., (1983b), mentioned that nitrogen

fertilization increased branches number in Jasminum
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aegyptiaca during 1987 season. '
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sambac.

d.3 Fresh Weight of Canes Per Plant

ﬂo significant effect was observed with the
interaction between Bg and nitrogen {fertilization on
thelr effect on the fresh welight .of canes; So, Bg
diminished here the effect of nitrogen fertilization,
however Bg alons gave the highest fresh weight of
canes. The same results obtained by Samata et al.,
(1974), found that the Bg treatement Increased stem
-thickness of cosmos plant. .Rofaeel {1976}, 1indicated

‘that the mean fresh weight of Hyoscyamus muticus plant

and its organs were greatly affected by nit;ogen
applied. - Maheshwari et al., (1984), on Cymbopogon
martinii reported that nitrogen application
significantly increased grass fresh wéight yield over

the control.

d.4 Dry Matter Pitccutaqe of Canes

From Table {L), it was clear that the interaction
occurred when Bg in its two doses applied were combined

with the medium level of nitrogen. The percentages dry
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matter were 67.56 and 67.46 for B9 N and Bg N
respectively. Also Bg 1in the higher cotceitration gzvz
greater dry matter percentage, which reached 65.14%.
These results obtained were in accordance with Abou-
Leila (1978), indicated that fresh and dry yields of the
different organs of Datura metel increased by nitrogen

fertilization. Gaber et al., (1978), on Datura metel

reported that Bg increased dry matter.
d.5 Fresh Weight of Leaves Per Plant

The data in Table (1) revealed that Bg alone had
superior effect on the fresh weight of leaves than the
‘combined treatments with nitrogen. Hoﬁevgr the treatment
of Bg and nitrogen in their higher doses .produced
higher fresh weight, but it was little smaller than Bg
in its first level. Can conclude that no interaction had

been occurred corresponding to this aspect.

d.6 Dry Matter Percentage in Leaves

From the previous Table (1) it was evident that
no interaction had been occurred between Bg and

nitrogen’ because nitrogen in its higher level produced
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higher values, however almost all the combinations
produced higher percentage of dry matter over the

control.

- These finding were in accordance with the results
obtained with Hassan et al,, (1983a), on Jasminum sambac

found that Bg increased dry matter of leaves as

pércentage. El-Khayat (1987), on Tagetes patula
reported that Bg increased dry weight of leaves as
percentage. They also found that nitrogen fertilization

"increased the dry weight of leaves.

Table (4) which illustrhtg the increases obtained
as;pgrcentage, revealed that treatment Bgl N2 which Bg
in 1its lower concentration was combined with the medium
level of nitrogen, produced the higher values of canes
number, canes £r§sh weight, canes dry weight and leaves

dry weight. It was' noticed that for higher produbtion of

leaves, higher nitrogen levels were required.
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II - Flowering
1.1 Growth Regulators
II.a Klnetin

a.l Effect of Kinetin on Monthly and Yearly

Yield of Flower

The monthly yield of rose flower was calculated
durlng the flowering period, which start from March and
continuedto May :+ The percentage of the monthly yie}d to
the ﬁotal one was determined. Data in Tables 5 and 6
and Fiqure (6) described this relation. Oﬁaerving the
data of untreated plant, it is clear that the yield
increased from 5.10 gram in March to 45.00 in May,
which repigsented?.l and 63.18 percentages of the total
yield, respectively. In this concein, the major yield was

obtained during May.

Dealing with the effect of kinetin on flower
yleld in the different months, it was found that kinetin
in its first level increased the monthly yield compared
with control. The yield was 25.20, 55.00 and 118.05

grams in March, April and May respectively versus 5.10,




o Tabla (5) Effect of Spraying Kinetin, Bg, Nitrogen Fert:ilization and their Combination on

‘Monthly and Yearly Yield of Flower of Rosa allica var. aequptiaca’
(gmsplant) in 1986 Season. _ e : Auptiaca

Manths Narch : Rpril fay
Trastmants Fresh Maight # £o Total 1unmm»mnmmmmuumnmmnmmmnm-unmuummnmnmmMMlumnmmnwmmumuulwmmumumwnHm-smmmnmnﬂmanuunn
of Flower Yiald of Flouer Yield of Flowmar riald gnSplank kg Faddan

Cuntrol 5.18 ?.16 21.13 2%.656 43.00 £3.18 7..23 &10.51
K 25.2u 12,71 55.00 Mu.*; 118.0% 59.55 192 .25 1699.20
xM 19,19 13.28 44,09 30.53 81.00 56,19 144, 15 1235.51
mw 10.03 B8.43 38.14 31.99 ?1.03 5%.58 115.24 1022.00
mmu 11.20 7.08 51.84 32.24 95.05 €3.68 152.29 1356 . 7@
zu 6.20 6.3t 22.17 22,54 ?3.00 ?1.15 59,37 843.13
N ' 26.13 13.84 57.30 30.39 106%. 18 5= 77 188 .51 16156,5%57
IN 10.20 B.9% 2¢.03 22.9% 7?.17 68.086 112,44 971,95
xuz T 10,10 B 9.25 25.53 22.89 74.10 67.86 10,20 935.55
xgzu 14.30 10.41 36.11 25.28 Bv.2a 63.331 137,41 1177.74
x.wzu 26.88 12.87 56.35 2?.72 123.03 ] 59.41 202.32 1733.91
x»zu 24,303 23.51 28.09 27.15 51.90 4934 102.37 805.98
Xuzu S.13 4,79 34.00 31.74 68.0A 63.47 197.13 918.21
K,NZM 24.12 17.58 33.07 24,11 80.00Q 58.31 137.19 1178.88
ww m ?.04 5.57 23.06 ~ 21.%0 ?7.13 71.93 107.23 919.07
mmpzn 6.10 5.34 38.10 26.36 78.00 68.30 114,20 978.81
wm_.zu 7.93 ) 5.52 © 3e.20 29.98 .mn..__.v 61.497 ) 127 .40 1091.95
wcuzu 2615 20.21 3%.10 38.23 54.11 49 .56 129.36 - 1108.74
uauzw C 2.7 A7.84 33.03  26.58 £9.05 .58 124.23 1064.95
wmmz“ 26,003 15.32 4G0.290 23.62 194.00 ) £1.08 170.20 14589 .47

2 .
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L.S.D.

General a.0% 11.66 - 20,20

0.01 15.33 , 26.53

Kinetin 0.0% 10.53 . 18.23

or Bg B.01 13.83 23,96

Ni trogen 0.03 9.11 _ o 15.79

Far. 6.01 11.97 2e.7¢

Conbination : 4
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Teble: (6) Effect of Spraying Kinetin, Bg, Nitrogen Fertilization and their

Combination on Monthly and Yearly Yield of Flower of

var. asgyptiaca (gasplant) in 1987 Season.

Rosa qallica

Ponthe Harch April Moy

- b e

Tresatnents Fresh Meight X te Total Freash Haight X %o Total

Frash WHaight % to Total

Total Yield Total Yiald

of Flowar Yiald of Flower Yiald of Flower Yiald gn/pl ant kg/Feddan
Comtrel 5.08 6,70 15. »u. 20.58 53.16 72.47 73.36 520,77
K 23.10- 12.20 52.1%5 27,54 114,13 60.26 189,33 1622.92
1 .
K is.18 13.01 43.03 30.93 78.00 86.0¢ 139.13 1192. 48
N .
Bg 8.10 8.23 35.00 36.30 $39.09 52.43 98,18 8%0.07
H .
Bg ) 9.1%9 5.96 54,07 35.08 90.93 56.96 194,16 1321.31
2 .
N 9.08 3.67 27.12 28.98 57.42 61.35 93.57 831.99
+
N 24,190 13.38 52.14 28.7% 1035.02 ar.94 181.28 1553.98
2 . ' .
N ?.1%5 6.85 32.10 29.08¢ 68,25 63.49 137.50 921.38
3
KM 9.15 S.42 24,0y 24.78 64.00 635.00 97.15 832.47
11
KM 16.95 12.92 30.10 24,03 79.00 63.13 © 129.1% 1072.06
12
K M 28.28 14,73 50.1% 26.19 113.10 59.08 191.4% 1649.92
13
KN 24.15 24.81 30.20 31.02 43.00 a4, 1?7 97.35 834,39
21 '
KN 8.08 ?.92 33.00 32.67 48,00 39.41 101.00 848,87
22 :
XA 24.16 18.97 35.20 23.71 73.01 57.32 127.37 1091.49
23 :
Bg ¥ .12 5.49 26.20 28.08 62.00 66,43 93.32 799,88
11
Bg M 7.08 7.11 36.03 36.3¢ %6.02 56.53 99,19 849.39
12
Bg N . 9.12 7.44 .15 36.91 58,83 59,43 122.3¢ 16048.23
13
Bg N 27.08 21.80 33.03 26.62 64,00 51.58 124.08 1063.4%
21 .
Bg N 26.19 18.46 35.07 24.82 80,13 84,73 141.30 & 1213.08
22 . :
Bg N 24.05 14.92 53.03 32.91 84,07 82.17 165,185 1301.22
23 .
fonths Total Yisld
L.5.0.
Garveral 0.03 11.62 20.11
0.01 15.28 26.492
Kinetin 0.03 9.51 16.44
or Bg 0.01  12.49 21.61
Far. 0.01 10.82 18.73
Cembination
0.03 4,74 8.37
0.01 .23 5.3?7

Sl
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21.13 and 45.00 grams for control in the previous months

in 1986 season.

The percentage of the yield in every month to the
total vyield lncregSed also with age. From the data
obtained, it was found that the maximum yield of flowers
was occurrqd during May. The same pattérn was occurred
during the second season, however, with smaller values,

Table (6). .

The second level of kinetin influenced the flower
yield per month, but with smaller values than the first
level. So, it could be concluded that kinetin at
concentration of 50 ppm was sufficient to produce the
benfficial and economical yield of flowers of Rosa
gallica var. a tiaca. -Thé total flower yield pér
plant was influenced by kinetin .Eoncentratlona, which

»

were 198.25 andl44.1%5 for XK and K versus 71.23 grams
per plant ~ for untreated pI;nt in -:eason 1986. These
values were 189.35 and 139.13 versus 73.36 Jrams per
plant in the second season 1987. The total yield per

feddan was calculated during the two season with the two

concentrations of kinetin.
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Fig.(6) Effect of spraying kinetin on monthly and yearly
yield of flower of Rosa gallica var. aegyptiaca
during 1986 and 1987 seasons. |




34

The Iincreased percentage of K (50ppm) over the

control, reached 178.32%, while thatldue to K (100ppm)
was 102.37%. 2

in - the second season(1987), the same trend of

first season was obtalned. The increase percentage of

the first level of kinetin over the control in the total

yleld of flowers per feddan was 158.11%, while that due

to second level was 89.65%.

The results'obtained coincide with those of Faber
and White (1977), Ohkaw {1979) and Marczynski et -g;;,
.(1979) on rose, they found that kinetin affectedflower
axillary buds and had a role in the development of
renewal canes for rejuvenatin§ rose plant and increased
ﬁheir cut flower production. Idem (1981) found that
spraying carnation plants with BA at 100 mg/L increased
flower diameter stimulated the production of lateral
shoots and inhiblted the produétion of lateral flower
buds. Abou-El-Ghaith {1985) - mentionedu that sprayling
carnation with PBA had more promising and direct effects
on increasing number of flowers per plant compared to
NBA. El-Khayat (1987), and Radwan (1988) on Tagetes
plants observed that kinrtin increased the number of

flowers and flower yleld per plant.
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" @.2 Rffect of Kinetin on Bud Davelopments

When examiniqq the T.V. section of buds at
different stages, 4, 8 and 12 days old of the kinetin
treated plants. Plate 4,5 and 6,  show  that - the
cellsr and tissues at 12 days old are more developed-and
differentiated than those of the stage of 8 and 4 ‘days
old and control plants plate 1,2 and 3. Also conductive
bundels differentiatlon are greater than control plants,
thus the development of the buds in this treatments are
greater. So, it was concluded that kinetin stimulatedthe
development of budé, which may lead to higher flower
yleld. This was also correlated with the higher yield of
floﬁers obtained by kinetin treatments. Thes results
agree with those decomented by Letham (1967}, who found
that the expansion of detached radish cotyledons . by
cytokinin was due to cell enlargement and not cell

. g :
division. The enlargement was, at least in part, due to
stimulated water uptake. The water uptake was in
response to the production of reducing sugars in the
cotyledonasy cells. He added that in the presence of
cytokinin, the reducing sugars appeared to build up due
to the conversion of lipids. Although the cytokinin did

not appear ,to effect the .l1ipid conversion enzymes.
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Kinetin increased invertase activity in the
cotyledons, thus suggesting that sucrose, are hydrolyzed
fapidly,'to the osmopically active sugars, glucose and
fructose. Cytokinin was _  found to promote cell wall
changes by some unknown mechanism in which «c¢ell wall
modification (increased plasticity) takes place. Thus

cytokinin will affect the walls of the cells in vivo.

Weinberger (1969), apblied cytokinin to buds of
peach during winter months, this treatment stimulated
- bud dévelopment under laboratory condition in the rest
pexiod. This cytokinin was able to advance bud

development by only a day or two.

Faber and White (1977) on rose found that the
mo;t of axlllary buds broke dormancy and .increase the
number of atrophied flower when (PBA) and (: BA) were
applied by any of application methods. The dévelopment
of axillary shoot, flowering and blin& shoot were
significantly increased in all rose clones. PBA

generally increased bud break on both lay back and

cutback pruned plants in greenhouse roses.
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I1.b B
b.1 Bffect of Bg on wmonthly and Yearly Flower
Yield

The data obtainedin Tables 5 and 6 and Figure
(7) revealed that the monthly yield increased from March
till May in which a maximum flowering occurred, in both
treated and untreated plants and in the two seasons
also. Significant éroduction of flower began in April.
In control plants flower production in Maf equal
pércentages of 63.18 and 72.47 from the total production
of flowers in the whole period of flowering in the two

seasons, 1986 and 1987, respectively.

With respect . to the effect of B oun the [flower
yield, the first level produced higher licrease over the
control. The percentages of monthly flower yield to the
total flower production were 8.43, 31.99 and 59.58 |in
March, April and May respectively, in the first season.
In the second one, Table (6), these percentages were as

follows 8.2%5, 365.30 and 55.45 respectively. The second

level of Bg significantly affecte flower yield, higher
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flowers were obtained due to this treatment. The
increase go linearly with B concentrations in the two
seasons and in different mgnths. Slight differences,
however not significant occured between the‘two seasons,

in which significant flower production began in April in

the second one.

When we compare the effect of the two growth
regulators, kinetin and Bg on flowering of rose plants,
it was found . that the first level of kinetin was
sufficient to produce the economical and higher flower
yYield. On .the other hand Bg can exert its favorable

effect till 4000 ppm.

This picture with flower yield was nearly the
oppésite with the vegetative growth. Kinetin linearly
increased the growth characters studied, but with Bg the
first level was the optimum to produce the desired

effect.

These results were in accordance with those
obtaingd by Matous (1971), stated that Bg and ccc
delayed ’‘flower openiné by 5 fo 7 day of azealea plants,
but increased flower bud production and had no effect on

flower size, the results also revealed a significant
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flower yield production starting from April only.
Bhattacharjee (1979), who studied the effect of Bg on
several vafieties of rose. He found that it stimulated
branching, increased flower size and improved vase life,
however, he added. that the c¢hemical induced early
flowering which contradicted the percent resultse. On the same

subject, Hassan et al., (1983a), found an increase of

flower yield of Jasminum sambac which reached 42 and 68%

after treating the plants with Bg at 100 and 200 ppm.

Tables (7) and (8) indicated the increases
obtained due to different treatmenets of growth
requlators as percentage in the two seasons. Kinetin in
its lower 1level produced the higher percentage of
flowering through the different months and the total
yield. Higher kinetin, also produced higher flower

yield, but less than the first one.

Bg increased flower production during months and
total yield per plant and per feddan as its

concentration increased.




Table (8 Percentage Increase in Flower Yielec of Rosa gallica, var, aégyptiaca (gm/plant)
e e

as Rffected by growth Regulators Assuming that Conirel=100 in 1987 Season.

Treatmerits March - April Maiy Total Yield
| (gm/plant)
Control 1680 106 169 100
K 457.43 344.22 214.64 258. 11 .
1
K : 358. 42 264.83 . 146.73 189.65
2
B 161.98 237.62 163. 45 . 135.20
9 - . _
1
B . 181.91  3sg.9g 170. 99 210. 14
Q
2
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So, the two growth regulators differ in their
effect. This Is also confirmed by the data obtained in

the second éeason, 1987.

II.b.2 Rffect of Bg on Bud Developments

As the anatomical studies were considered, Bg is
found to affect the Quds, at 12 days old. The cells and
-tlssues were more developed‘and dlfferentiated. than
these of 8 days old and the buds of the untreated plant
plates 7, 8 and 9. :The cells were minute in shape and
size and very narrow in its diameter than the control
and kinetin treated , plats which describéd the
retardatién' effect. The o0il gland is clear, the
development of leaf primordia is delaying and the

primordia is less in its length.

No signs could be pointed out from the structure

of plants. treated with Bg and the flower yield.

" These findings hold true with those Krishnamoorty
(1981), mentioned that the growth retardants does not
effect cell division in the apical meristem, the number

and morphology of leaves and flower is not affected.
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I1.2 Nitrogen Fertilization _

11.2.1 Effect of Nirtogen Fertilization on

Monthly and Yearly Yield of Flower

As shown from Table 5 and 6 and Figure (8),
flower | production increased bytlm@ from April to Hay in
which the higher yield of flowers was obtained, in the
treated| and untreated plants. gignificant increase in
flower |yield was obtained starting from Apriil with
control plants. With nitrogen fertilization, no
‘significant yield was obtained during March except with
_the second level of nitrogen only during  the two
seasons, which weré 26.13 énd 24.10 gram per plant in
March through the first and second seasons respectively.
In April the flower production per ;lanl was greally
affected by nitrogen fetilization,it Increased grom 21.13
in control 57.30 gram by appling the second level of
'nitrogen.' The same trend occured in the secénd season.
In all rases the second nitrogen level was the optimal
- for prodpcing higher flower production per plant. bn'Hay
the flush production of flower was obt#ined in all
treatments and control. The same trend of April was
‘repeated| with May i.e the second nitrogen level was

almost the effective one.
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ronsidering the total yield during the flowering

it is clear that the second level of nitrogen

e treatment to produce the higher yield followed

third level then the first one. Similar results

tained in the second season.

S0, one can conclude that nitrogen is

rally of benificial effect till 300 kg/Feddan.

The data obtained in this part were supported by

nding of Maharana and Pradhan (1976), found that

trogen at 15 grams per plant which gave the high’

yield per plant of hybrid rose. Niggar and

(1977), on rose found an increase in flower

and size due to higher nitrogen rate. On rose

»

essential oll type. Koseva et al., (1978}

ed the reguired nitrogen dose to produce flower

3760-4620 kg per hectar to be 91 to 123 kg -

n unit. On the same subject chandra (1981)

d that nitrogen had benificial effect on the

ion of flowers of Rosa damascena . Also Akbar and

82) on Rosa bourboniana came to the same finding.

(9) and (10) summarizing the data obtained with




Table (3) Percentage Increase in Flouer Yield of Rosa Gallica var. aegyptiaca (gm/plart)

as Bffected by Nitrogen Fartilization Assuming that Conkrol=180 in 1986 season.

Treatments March Rpril May Total Yield
(gn/plant)
Control 100 100 199 100
N 121.57 104.92 155. 56 138.10
1
N 512.35 27i.18 233.73 264.79
2
N 200.00 123.19 171.49 159.20
3




Table (107 Percentage Increase in Flower Yield of Rosa gallica var. aegyptiaca (gm/plant)

as Affected by Nitrogen Fertilization Assuming that Control=100 in 1987 Season.

—— T ——

Treatments March April May Total Yield
{gm/plant>
Centrol 1008 1069 180 168

N 179.21 179.01 107.98 . 127.559
1

N 477.23 344.16 197.55 247.08
2

N 141.58 2li.e8 128. 39 146.54

3 : .
- N ,. . . S .iﬁhax..w_,.#ﬁreé.m ?...igh.«g
. R e




nlitrogen

Lotal yield assuming that the conlroi equal 10U,

fertilization
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and

1t eflfact

on monthly

it

and

was tound -

that the percentage increase was 5 times of the control in

March with the second nitrogen level.

production

of

The medium nitrogen leve]. was the superior

rose flowers through April and May

in

and

consequently the total yield ﬁer plant and feddan. The

second spason showed the same picture.

Ir.2.

When

Effect of Nitrogen Fertilization on Bud

Developments

dealing

with bud

structure and nitrigen fertilization,'

development,

tissue

it was found that

ther were differences between the plants fertilized with

nitrogen

and

initiation.

control

ones in the cellsshape

and

bud
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As shown from Tables (5) and (6) and Figure
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Interaction Between Growth Regulators and

Nitrogen Fertilization

Effect of Combination Between Kinetin and

Nitrogen Fertilization on . Monthly and

Yearly Yield of Flower

(9),

ta of the treatﬁents of the combination between

and nitrogen were summarized. We will deal with

ough each wmonth. Durlng March an interaction

occurred between the tifnt level of kinetin and

L

gher dose of nitrogen 450 kg/Feddan in the Ffirst
ond seasons which amounted to 26,00 and 28.20g9rms

nt respectively. When combining the second level

tin with any of the nitrogen doses, a synergetic

occurred only with nitrogen in the first and

evel in the two seasons, however, the second dose
rogen did not show any're5ponse'which was an odd
tion.

Through April no accumulated effect of both
n and kinetin in their available combination were

d in both seasons.
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In May the only interaction was occurred between
the first level of kinetin and the third nitrogen level
in the first season-only. 1In this treatment the yield
per plant in May was120.00 gram per plant versus 118.0%
.£or kinetih 50 ppm and 77.17 gram per plant for nitrogen

only in its third level.

Cbncerning the total yield per plant during the
Elowering perlod the synerglsm between kinetin and
nitrogen fertilization was between the first dose of
k}nettn and third one of nitrogen irrespective of the
highex poroduction .of all treatments gained. An
analogous pattern was observed with the total yleld of

flowers per feddan.

These results were confirmed by many works on both
kinetln.and nitrogen fertilization, from whom Carpenter
énd Carlson (1972), demonstrated that BPA increased the
diameter and fresh weight of chrysanthemum £flowers.
Koseva et al., (1978), found that nitrogen fertilization
increased the production of Kazanluk rose floﬁers.
Ohkawo (1979), on rose found that BA increased cut

flower production. Nambisan (1982), studied the effect
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of nitrogen in split doses at 10, 20, 30 and 40 gram per
plant, on Rosa boruboniana, he found that the mean
flower yleld the highest viz 53.2 over control plant

(264 gram per plant) in rose receiving 40 grams

nitrogen.

c.2 Combination Between Kinetin and Nitrogen

Fertilization on Bud Developments

It *is shown from the anatomical studies that the
combination of kinetin and nitrogen had no effect on any

of the tissues developed, so no clear effect was

observed.
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da.l Effect of Combination between Bg and
Nitrogen Fertlilizarion on Monthly and

Yearly Yield of Flower

With respect to the combination between Bg and
nitrogen fertilization through.different maonths, Taﬁles
5 and 6 and Fiqure (10} summarized this effect, It was
found that in March the second level of Bg with the
first and third level of nitrogen produced higher flower
yield 26.15 grams per plant and 26.08 in the first
season (Table 5). While in the second seasén tréatments
Bg N and Bg N gave the higher flower yield. No

2 1l 2 2 N
significant effect on flower yield was occurred during

>

April.

In May the higher levels of Bg and nitrogen
produced higher flower yield per plant 104.00 grams,
however nitrogen only in its second level produced
105.13 grams in the first season. 1In theAsecond one no
interaction between the two elements occurred.

With respect to the total yield of flower per

plant, the significant yield was produced by the
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treatments, t'hat nitrogen in its third dose was combined
with the second levél of Bg . However, nitrogen in its
second dose alone produced the higher yield of flowers,
188.61 gram in the first season, 1986. The same picture
of season 1987 was repeated again, concerning the total

yield per plént and the yield of flowers per feddan.

Results similar to our results were cbtained by
Bhattacharjee (1979), on Rosa, he found that Bg
‘increased flower size. Hassan et al., (1983a), on
Jasminum sambac found that Bg_ treatments increased

flower yield.

Akabar and Roa (1982), found that sprays of
nitrogen phosphorus and potassium at 2.5:1.5:1.5 gram
per plant on Rosa boyrboniana gave the highest flower

yield as 446.20 grms per plant.

To  illustrate the differences between the

combination of kinetin,Bg and nitrogen treatments; Tables 11
,

and 12 which translate the values to percentage can

describe these effect.

»




Table (113 Parcentage Increase in Flowar Yield of Rosa gallica var. geguptiaca (gm/plant) as

Affected by Combination Kinetin, Bg,

in 1988 Season.

and MNitrogen fertilization assuming that control=108

s ——— i o T T ot —————

«1nmw3m3wm

e st v o= il B e ek e e b e e -

Control

KN
11

March RApril May . Total Yield
{ga/plant) ‘
106 ~T7166 153 e T
198.04 118.32 164.67 153. 3G
260.39 176.89 193.33 192.91
503.80 266. 45 266.67 284.01
476.47 132.94 113.33 . 145.12
100.59 168. 91 151.11 150. 46
472.94 156.51 177.78 192. 60
138. 04 169. 13 171.49 150 54
119.61 142. 45 173.33 160,33
137.84 180.79 162. 80 . 178.86
512.75 185.04 142. 47 161.61
434.71 156.32 153. 44 174.43
511.37 190,25 231,11 239.06




Table: ¢(12) Percentage Increase in Flower Yield of Rosa

gallica yar. amgyptiaca (gm/plant)

Affected by Combination Kinetin, Bg, Nitrogen and zwwﬂomns_noﬁwwHwnmnwoz assuming

that contral=100 in 1987 Season.

March April
~T103 G

181.1% 158. 42
317.82 198.68
558. 42 331.82
478,22 193. 34
158. 42 217.82
478.42 199.35
101:39 172.94
139.61 237.082
180.59 298.02
535.64 218.52
516.83 231.49
476.24 350.03

Total Yield

(gm/plant)

148.61
212.75
86.83
112.87
137.34
116.63
165.38
128.01
128.39
156.73
158.15

180
132.43
176.60

' 260.97

132.7C
137.68
173.62
127.21
135.089
166.71
169.14
192.61
219.67
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It was found that the first level of kinetin
combined with the third nitrogen level produced, higher flower

yield. duringl the: three months, also the total yield

through the Elowéring stage. -

With Bg the hieghest flower yield was
contributed to the treament when Bg and nitrogen in

their higher levels were combined in the first season.

In the second one 1987 Table (12) indicate the
values obtained.With kinetin the higher flower yield was
obtained with the first level of kinetin combined with

the third one nitrogen as first season.

The trend obtéined with the combination of Bg
and nitrogen’ in the first season was repeated 1in the

second season except in March.

4.2 Effect of Combination Between Bg and Nitrogen

' Pertilization on Bud Developments

The anatomical studies of the bud proved no clear
changing or differences in the tissues and cells of the

treatments that combined Bg and nitrogen.
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III Chemical Analysis

1- Crowth Regulators
a. " Effect of Kinetin
a.l Concrete Percentage ahd Concrete Yield

Table (13) and Figure (11) described the datea

dbtained from the two seasons.

Kinetin increased the concrete percentage as
compared 'fo the total untreated plants. 1In the first
season the values obtalned were 0.308, 0.410 and 0.440%
for 0, 50 and 100 ppm kinetin respectively. 1In fhe
second season the percentage was slightly higher, but
with similarity. The percentage increase go 1linearly
with the kinetin concentration. with respect to the
concrete yield per plant (flower yield per plant x
concrete yield) it goes parallel to flower weight,  i.e
increase by adding the kinetin, however the second level
did not produce the expected increase. So, 1it could be
seen that ;ith l1imits of the first level of kinetin, a
ben;flclal and economlc increase ln concrete yleld per’
plant could .be gained. The same picture was obtained

with the concrete yield per feddan. As the yield was
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L.5.0.
Ganaral 0.05

Kinatin 90.23
or Bg 0.91

Mitrogen | 0.05
Far. 0.01

Combi nation
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Fig.(11) Effect of spraying kinetin on concrete oil percentage and concrete
oil yield per plant of Rosa gallica var. aegyptiaca flowers during
1986 and 1987 seasons.
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through the two seasons 1986 and 1987, always

i one had a nearly the same or somewhat higher

se findings were supported by the results

by the work of El-Keltawi and Croteau

that the essential oil yield of cytoekinin

lants was increased up to two fold on a fresh

control in

to Mentha

lative the untreated

nd M. SEicata. They attributed this increase

tion 1in growth or development of the treated

to changes in oll gland population. El-Khayat

ound that kinetin as foliar spray favoured

ccumulation in Tagetes patula.

a.2 Plant Plgment
1. Chlorophylls
Chlorophyll "a", "b" and the ratio between them

were esti

to
an indir
in

data

ted in the-leaves of rose plant as a criteria

investigate the role of kinetin on these pigments as

ct factor in the production of flowers. The

Tqble (14) revealed that kinetin application

(1987) ,who




Table !
Treatmants
Tt Control 1.
K 4.
v
® 4.
2
Bg 4.
1
Bg S.
2
H 1.
1
N 2.
2
] 3.
3
KN 2.
11
® N 2.
12
K N 2.
13
KN 4.
21
KN -4,
22
KN 4.
213
Bg N 3.
11
Bg N 3.
2
Bg M 3.
13
Bg M 3.
21
B8g N 4.
22
Bg M 4.
23
L.S.0.
Ganaral 0.90% O.
Q.01 0.
Kinatin GLOS Q.
.or Bg 0L01 0.
Nitrogen ©.09 0.
Far. ©.01 [+ 18
Conbination
.05 0.
.01 0.
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hlorophyll "a® the most sultable concentration
which produce higher chlorophyll "a" than the

el of kinetin. The two levels on the other

ed higher chlorophyll contents as mg per gram

n the control, the increase reached three

ontrol.

rophyll "b" increased by kinetin treatment,

t low level was the most effective, tLhe same

"a", The ratio

ch was found with chlorophyll

e two chlorophyll fraction will follow the

chlorophyll "a" and "b".,
increase in chlorophylls was obtained due

r

nd level of kinetin irrespective of the known

between kinetin and chlorophyll, which
that treatments of plant or leaves with
,resulted in mobilization of amino acids and
rom other plant parts and accumulate in the
sues. This helps to keep up the protein turn
he leaves leading to retain chlprophylls and
cence. Therfore its possible role may be
s effect on prevention of the degradative
p;otein, chlorophyll and RNA rafher than on
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the acceleration of synthetic processes. This is also
rather . than reasonable when correlating the lower
increase obtained in chlorophyll content due to the

higher level of kinetin.

2. Carotenolids

Fro the previous Table (14), it.was found that
kinetin n its two concentrations  used favours
carotenoid' formation. The increase was linear with
céncentration and was twice its content i control,
which was different than the pattern obtained with
chlorophyll. This may discribe two different pathways in

the effect of kinetin on plant pigments.

Th results obtained with plant pigment and the
effect of kinetin on them coincoide with the results of
Adedip et |al., (1971), who stated that chlorophylls and
carotenoids increased in bean leaves treated with
benzylade ine. Raffat and Herﬁlg (1975), on the same
plant cawme to the same conclusions. Longo et al.,

(1978), concluded that carotenoid accumulation increased

with BA | (benzyl adenine) treatment. On Sinapis alba,
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Zerbe and | Wild (1980), found that kinetin ét éppm
induced an increase in chlorophylls ¥, "h",  their
ratio, carotenoids and cytoéhrom F. They-concluded that
these effects resembled strong and blue light

adaptation; Vidhu Murty (1985}, on Tagetes erecta found

that kinetin with concentration of 10-100ppm stimulated

chlorophyll synthesis. The same conclusions were

obtained by Zayed et al.,(1985), on Hibiscus sabdarifa,

Maddawy (1981), on Polianthes tuberosa, and Radwan

(1988), on | Tagetes erecta.

a.l, Total Carbohydrate&

Frot Table (14) and Figure‘(12), it was found
that kinekin had no eEfect.on total carbohydrates. The
lower level of kinetin lowered the carbohydrate.content,

while the second one had no effect, the values were

equal those of untreated plants.

These findings were in the contrary of Hegazy et
al., (1972), Ratfat and Herwig (1375}, Awad et al.,
(1981), Hassan et al., (1984), Abou El-Ghait (1985) and

Hasanain (1985), on different plants, they all concluded
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Fig.(12 ) Effect of spraying
gallica var. aegyptiaca during 1986 season.
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in increased carbohydrates either total or

The results obtained in this investigatlions

ue to that samples taken from leaves were at

late stages, at maturity, and hence no effect of kinetin

| may be exirted in this period.

obtained

Radwan (19

a.d
Nit
the metab
effort xe

metabolic
sum of the
Table {14)

jts two 1

to absorb |,

The same conclusion were

on Polianthes tuberosa and

y Maddawy (1988),

8) on Tagetes erecta.
Nitrogen Percentage in Leaves

rogen percentage in leaves is & phenomenon of

olic process in the leaves. It is the net
tain in plant which wutilized in different

reactions. So, the Figures obtained were the

whole work or energy done by the plant. From

and Figure (12), it is clear that kinetin by

evels used increased the ability of the plant

>

nitrogen minerals. The increase was higher'

with the | first level 50ppm kinetin. The second level

produce higher percentage of nitrogen but.smaller thén

the first one. These results might be described on the

basls that the plant responds to the lower dose only,

which sti]ulate cell devision and consequently initiate

meristemic' cell that are active and in turn absorb
soil solutes, especially nitrogen.

different




133

These results go parallel with those of Awad el
al., (198 ); he showed that kinetin concentration 1-
10ppm increased nltrogen percentage in the leéves of
gladiolus |as compared to the control. Also Castro at
al., (1983), on Migquel pereira found that higher level
of nitrogen occurred in the stems of the plant treated

with 50ppm kinetin. On the other hand, Hasanian(1985),

on Pelarqonium graveolens mentioned that BA trgatment

had no ¢ nstént trend in the status of minerals in
different plant parts.

Table (15} whiéh summar ize the data obfained with
kinetin and its effect on concrete percentage and yield
in the t seasons and which assume that control equal
100, revealed the folloﬁing polnts:

1- Kinetin increased the percentage of concrete and

yleld in flowers of rose plant and the I1ncrease

was?dependant with concentrations.

2- Conicrete percentage was higher In the second.
season however, the yield in the first season was

the greastest.




Table (15) Percentage Increase in Concrete Percentage and Concrete Yield of Rosa gallica
var. asguptiaca (gn/plant} as Affected by Browth Regulators RAssuming that
Control=100 during 1986 and 1967 Seasons. .

llll-l'lv'gll!ll.ll'lnl.'l'l"llll-.i.lllu.lllv o ——— e P ——————_ -

Concrate Percentage : Concrate Yield
Treatments 1986 1987 1986 1987
Control 108 100 188 100
K 133.12 142.85 371.23 265.77
1
K- 142.86 152.32 : 289.58 288.29
N .
Bg 131.49 137.42 | 228.55 . 185.59
1 _
Bg | 136. 36 144.04 " 303.65 362. 28
2




Table (16} Percentage Increase in Chemical Analysis in Leaves of Rosa

Gallica var. Regyptiaca as fiffected by Growth Regulators Rssuming

That Control=100 in 19686 Season

) % Total Nitrogen
Chlorophyll (mg/gm) Carbohydrates % .
Treatments A B A/B Carctene
Control 100 160 100 . 100 160 100
K 314.18 262.91  163.26 _ 154.05 91.14 246.58
1
K 307.46 250.00  154.08 159. 46 125.32 . 209.59
2
Bg- 338.05 188.32  197.14 148.65 : 162.34 - 238.3%
1 : Y
Bg 394.03 227.01 110.20 239.19 79.11 - 187.67
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Table (16) tabulated the data of the other

chemical ‘.nalysis as percentage increase pointed also
the following results}
1- Chlorophylls "a" and "b" responded well to the

first level of kinetin.

2= Carofene increased by increasing kinetin
concentrations.
'3- Total carbohydrates were reduced by first kinetin

treatments.

4~ Nitrogen percentage 1in  leaves increased by

kinktin treatments.

b. Effect of Bg
b.1 Concrete Percentage and Concrete Yield

Table (13) and Figure (13) revealed that Bg application

caused significant increase in concrete percentage due

to the two| levels of Bg applied. The percentge increased

-

from 0.30 in-control to 0.405 and 0.420 in the two
levels of B9 . With concrete yield (gram per plant),the

same pattern of concrete percentage was obtained with




0.8 Concrete Qil Percentage . 14 Concrete 0l VYietd
D 1986

7z

0.4 A 0.8 "
Z 2R
Z
”
~ ~

~ 0.3 “ -7 0.81

2 Z 3

s Z &
”

~ -
\ -~

O.Nl “ mo.bl
Z o
“ ot
z
Z
\ »

o.»l “ Q-NI
Z
g
]
~

0 \. 0 . .

mno ma. Bq, mao Bq, mnN

n concrete oil percentage and concrete oil
yield per plant of Rosa gallica var. aegyptiaca flowers during 1986
and 1987 seasons.




concrete y
percentaqge
applicatio
recorded h
the concr
Feddan go
multiplied

linearly t

TheIr

supported

138

ield, as it was calculated by multiplying the

by Elower welght, which Increased by 99

. In the second season the same behaviour was

owever, with smaller values than the first in

ete yield. Concrete yield as Kiloqrams per

parallel to the yield per plant as it was

by a fixed area. The Bg treatments increased

he yield of concrete for both plant and feddan.

results with Bg on concrete of rose was

by the finding of Abou Zeid (1974), reported.

that Bg with concentration of 4000ppm had no effect on

volatile o

El-Gengelhjf (1981),

performanc
caraway.
rate of Bg
he indica
increased
control .,
they repo

yield as a

il percentage of caraway seeds. El- Ballal and

indicated that Bg showed its highest

~ at 125ppm Bg with a deteriorated quality of

El-Shamy (1982), on carnation found that the

500 ppm increased concrete percentage. Also

ted that Bg 1levels {500, 1000 and 2000ppm)

the absolute o0il percentage compared with

Hassan et al., (1983a), on Jasminum

sambac,

rted an increase in concrete percentage and

results of Bg treatments.
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Plant Pigments

Chlorophylls

in Table (14) and Figure (14) show that By

two doses increased chlorophyll "a". This

increase was highly significant. The chlorophyll content

fincreased
in plant
chloxophyl
and 3.11 £
trend of

known tha
consaguent
exhibit t
chlorophyl
described

therefore

appeared

of chlorop

In

increased

rom 1.34 in untreated plants to 4.53 and 5.28

treated with 2000 and 4000ppm. With

1 "b" the contents were as follows: 1.37, 2.58

or 0;_2000 and 4000ppm Bao which resembles the

chlorophyll "a' but with lower values. It is

t chloxophyll "b" is almost lower than "a"

the ratio between the two chlorophylls

ly

he in

b

ls

same category. The 1linear increase

by increasing Bg concentration wmay be

the greater retenlion of chlorophylls,

by

the 1leaves of retardant treated pldnfs

dark green and hence contained more quantity

hyll
Carotenolds

Table (14) and Figure (14) Bg treatments

the carotenoidscontent in the leaves of rose
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ormation was not the leaves.

;esdlts obtained in this part hold true with
ihed'by Agafonov and Gubins (1981), on apple
which revealed that cce stimulated the

chlorophylls and carotenoids in the

aber et al., (1984), on tomato leaves reported

se in chlorophyll and carotenoids due to the
with ccc and Bg. On the same year, Radzhabor

ine came to the same cenclusions.

‘different results with carotencids were

by . El-Khayat (1987), on Tagetes atula, he

t Bg at different concentration had no

ffect on carotenes ., -

Total Carbohydrates

Tothl carbihydrates were estimated in the leaves

of rose,

ln&icated_

‘the: date in Table (14) and Figure (14)

—that' Bg: in its lower level stimulated the

e increase due to the application of the ‘two

‘highly significant. The content of carotene
‘than . that of chlorophyll, as the site of

e A e e e ™™
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accumulati
plant. ©On
content th
level sup
possessd
seéond on
parameters
correlatle
results ¢

and yieid,

Th

reported

hortorum,he mentioned that Bg
1000 and_lsooppm increased total carbohydrates

stems. O Roughe Mellland rose

that Bg

b

300,

142

on of carbohydrates in the leaves of rose

the other hand the second one 1lower the
an the control. The increase due to the first
port the view thatlng in its 1lower levels
a stimulation effect in contradict to the
e;which exhibits an inhibition one. All the

studied reflected this effect, so, we éan

the effect of 89 in jts firat level wilth the

btalned with flower yield’concrete percentage

se findings were in good agreement with those

by Abd El-Aziz on Chrysanthemum

(1971),

in concentrations of 500,
in the
Selim (1979), Indicated

600 and 750ppm increased sugars as well as

the total carbohydrates.

Th

summarized

applied af

Nitrogen Percentage in Leaves

previous Table (14) and Figure (14)°

the data obtained. It was found that

Bg

fected greatly the nitrogen percentage in the
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f rose plant. The low level of Bg doubled

percentage, however the second one increased

ercentage, bul with lower rate. The percentage

due to the two levels over the control were

87.67% respectively.

se finding go parallel wilh those reported by

and Smith (1972}, on Chrysanthemum

(Hassan et al., (1976), on Rosa rouge

Almulla (1985), on Zinia plants, Al-Ain

n Iris tingitana and El-Khayat (1987), on

tula.

In
in the che
suppoée th

effects:

In
by 1increa

concrete y!

Tab
Wit

chl

eneral,it could be point.that the role of BRg

mical analysis of rose plant. Table (15) which

control gave 100 unit can bring about these

the two seaseons concrete percentages increase
sing Bg. An analogous trend was obtained with

ield in the two seasons also.

le (16) postulated also the following points:

h chlorophylls, the higher B9 used, the more

prophyls "a* and "b" were obtained.
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Carptene was increased by B concentrations -
: 9

Total carbchydrate show a response to the first
Bg level, however decreased than the control

with the second one.

Nitrogen percentage was stimulated by the first

level of Bg than the second one.




2~ Rffect of W¥Nitrogen PFertilization on Chemical

lysis

Concrete Percentage and Yield

Concrete percentage was determined by petroleum

ether extract of 100 grams petales ot flowexs. Table
(13) and Figure (15) illustrate the results obtained. It
that nitrogen levels increased the concrete
. The increase go linearly with the nitrogen
lied in the two seasons. All the differences
e different nitrogen level were significant.

The concrete &ield is the sum of multiplylng the
concrete percentade by the flower yield per plant,
Nitrogen levels increased concrete yield per plant. The
second 1level was found to be the effective one. The
yield per plant was 0.647 and 0.633 grams for first and
second season respgctlvely.- On the other hand the
concrete | yleld per plant due to the third 1level of
nitrogen | was 0.447 and 0.431 in the two seasons 1986,
1987 respectively. With respect to the concrete yield
n, a similar picture of concrete yleld per
> obtained, the higher yield was 5.55 and 5.43

ddan obtained by applying the second nitrogen
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leavel In the two successlive seasons.

In conclusion to this part, nltrogen increased
concrete pe:cehtaqa by increasing its doses. Concrete
yield per plant and per feddan had similar trend, in
which the sécond level of nitrogen produced the maximum

yield.

The results of this part were confirmed by the

data obtained by Akbar and Roa (1982), on ~"Rosa

bourboniana , they found that essential oll content was
higher (0.57%) in plants receiving foliar nitrogen,
potassium and phosphourus. On Jasminum sambac, Hassan et
al., (1983b) reported that the highest level of nitrogen
(900 kg) increased the concrete yield by 97% over the

control. on the other side with Jaswminum grandiflorum,

Natarjan and Rao (1983), found that higheat oil content

was generally obtained with high nitrogen and potassium.

Also with Jasminum auriculatum, Pal et al., (1984)

concluded that flower yleld and essential oil content

increased with rising nitrogen rates.

From Table (17), it was found that nitrogen in

its higher 1level content produced the higher concrete




(17) Percentage Increase in Concrete Pecentage and Concrete Yield of Rosa gallica var.
Affected by Nitrogen Fertilization RAssuming that

Concrete Yield

1987

Table
segyptiaca {(gm/plant) as
ontrol=108 in 1986 and 1987 Seasons.
Concrete Percentage
Treatments 1986 1987 13986
Control 108 106 180
N 105.84 110.93 143.84
1
N 111.36 115.58 295,43
2 .
N 127.92 132.78 284.11

146,99

2685.14

194,14

P




149

pexcentage in the two seasons, however with concrete

yield per plant, the second nitrogen level was superior.

2.2 Plant Pigments

1- Chlorophylls

Photosynthetic pigments are a criteria of work
done by the piant,to pkoduce the different metobolities,
primary ox secondary. So, it is an indirect tool in
determining different factors studied. Table (14) and
Flguxe (16) revealed an increase in different
chlorophyll fractions parallel to.nitrogen dose applied
indicating active proccessing due to nitrogen
utilization. The lncrease in chlorophyll "a" was greatly
correlated with nitrogen fertilization. The highest
level of fertllizatlion produced the greater amount when
compared with control. The percentage of increase over
the control due to each addition were 1!.92, 69.40 and
164.92% for N-, N and Hv respectively. The dlfference
between the1 effzct of3 nitrogen levels was also

significant.
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Although eaéh nitrogen level affect chlorophyll
“b® when compared with the control, yet no differences

occurred between the levels of nitrogen.

The ratlo between chlorophyll "a" and "b* due to
nitrogen fertilizatlion was nearly the same and reached
the unity except with the second dose of nitrogen which
gave 0.62.

2. Carotenoids

Carxotene content 1In the leaves of rose was
estimated and the data were summarized Iin Table (14} and
Figure (16). From the table, all nitrogen levels
increased carotene over the control, significantly. The
second nitrogen level produced the higher values,

however the third one had.a lower value.

The results of this part were in accordance with
Ramachander (1978), on Amaranthus angeticus, he
indicated that B-carotene increased by nitrogen
fertilization. Slime (1980) and El-Gazzar (1982) stated
that nitrogen significantly increased the conéent of

both chloxophylls "a* and "b" in the leaves of sunflower
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Katab (1985) on mint species proved that. high
nitrogen fertilization increased chlorophyll content in
fresh mint leaves. Lezama and Lin (1986) on Lupinus
albifrons they fﬁund that under low nitrogen
fertilization greater chlorophyll content was obtained.
Maddawy (1988), reported that nitrogen fertilization on

Polianthes tuberosa increased chlorophylls "a" and "b",

Consegqguently the total chlordphylls contents increased
and also an lincrease in carotenoids content was

observed,
2.3 Total Carbohydrates

Average percentages of total carbohydrates were
determined In the leaves of rose. Table (14) and Figure
(16) described these data. It was found that the only
promotive nitrogen level was the second one, followed by
the third. However, the first did not produce an} effect
on total carbohydrate. So, it could be .stated that
carbohydrate accumulation was enhanced by the addition

of 300 kg ammonium nitrate.
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In this respect Essa (1984) on rose mentioned
that the total carbohydrate in leaves was affected by
nitrogen treatments. The same conclusion were obtéined

by El-Ghawwas (1988), on Marticaria chamomilla and

Mohamed (1988), on some strains of chamomile plants.

2.4 Nitrogen Percentage in Leaves

The content of nitrogen estimated in the leaves

ofRosa qullica vaz} eaqyptiaca in the fertilized and non

fertilized plants was illustrated in Table (14) and
Figure (16). It was obvious that nitrogen contenf
incrcasced highly by nitrogen fertilization which were
0.73, 2.17, 2.37 and 2.47 for N , N s N and N

0 1 2 3
respectively. These values revealed that nitrogen in all
its doses added increased the percentage in the leaves.
This may be described on the basis that there was a
direct correlation between s0il nutrients and the
composition of leaves. As soon as the plants were
fextilized by nitrogen, an active process wan
accelerated and consequently active absorption of

minerals took place, which in return reflects on the

quantity of minerals accumulated in leaves.




Table (18) Percentage Increase in Chemical Analys:s in Leaves of Rosa

gallica wvar. aegyptiaca as Rffected by Nitrogen

Fertilization Rssuming That Control=100 in 1986 Season.

% Total Nitrogen
Chlorophyll (mg/gm) Carbohydrates )
Treatment A 8 R/B Caroctere
Control 103 100 100 180 1ce : 108
N 114.93 187.59 98.98 136. 49 115.82 <87.26
1 _
N 169. 40 182.05 '63.26 143,24 151.58 | 324.65
2
N 264,93 227.81 107.14 133.78 120.25 338.36
3
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These findings were achleved by Essa (1984) on
rose indlcating that the level of nitrogen in leaves was
affected by package fertilization (NPK). The following
lnveStlgators came to the same conclusion, El-Ghawwas

(1988), on Marticaria chamomilla and Hyoscyamus muticus

and Maddawy (1988) on Polianthes tuberosa.

In conclusion of this part and assuming that
control equal 100, Table (18) can illustrate the values
obtained by nitrogen fertilizatlion. The highest level of

nitrogen produced the highest chlorophylls.

On the other hand the medium level produced the

greater amount of carotene and total carbohydrates.

With regard to nitrogen percentage, it goes in

line with nitrogen doses.
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3. Rffect of Interaction between Growth regulators

and Nitrogen Pertilization

C. Effect of Combination between Kinetin and

Nitrogen Fertlilization

c.l Concrete Petcehtage and Concrete Yield

As shown from Table (13) and Figure (17) no
interaction occurred between kinetin and nitrogen
fertilization with all their concentrations and doses

applied.in the case of concrete percentage.

Kinetin separatly 1in 1its two concentrations
produced the maximum percentage. The higher percentage
was obtained with kinetin with its high level only in
the twﬂ seasons, which reachad 0,44 And 0.46

respectively.

With concrete yield kinetin alone in its first
dose produced the highest yield in 1986 and 1987 seasons,
0.813, 0.812 g/plant respectively. The only combined

treatment that produced significant yield was that which




D 1986
0.51 Concrete OIil Percentage 1 Concrete Qil Yield
-5
K,y K2 K, K, ﬁ 1987
0.4 0.8 '
Bz
[
-
”z
~ 0.37 1 . 0.6
0 ’ _
- ” c
o \ “
~ 0.2 “ o Q.4
\ e
s
” €
s
“ o™
0.1 \\\ 029 -
%
[
z
[~
0 m N 0 :
. c .

Fig. (17) Effect of combination between spraying kinetin and nitrogen fertilization on
concrete oil percentage and concrete oil yield per plant of Rosa gallica var.

aegyptiaca flowers during 1986 and 1987 seasons.
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. kinetin in its first dose was combined with the third
nitrogen level which gave 0.817 g/plant concrete in 1987
Therefore no other combined: treatments produced
significant yield of concrete either per plant or per

feddan.

In season 1987, the same trend took place either
with concrete percentage or concrete yield. On theother
hand all the combined treatment gave significant high

yléld compared with control.

Acomptition might happen between nitrogen and
klnetin; as the two h&ve a stimulative effect on the
metabolic process,, so one of them can block enzyme
sequence of the other to perform its role in the best
way and hence there might be an antagonism. However the
studies on the effect of kinetin on the secondary plant
metabolism and the enzyme controlling their path ways

still locking.

These findings coincide with those of Akbar

and Rao (1982), on Rosa bourboniana found that the

essential o011l content was higher (0.57%) in plants

receiving foliar nitrogen, phosphour and potassium.
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Natarajan and Roa (1983) on Jasminum grandiflorum

reported that the highest oil content was génerally
obtalned with high nitrogen and phosphorus levels, Pal
et al., (1984), on Jaswminum auriculatum concluded thgt
flower yleld and essential oll content after nltrogen
treatments was raised. El-Khayat (1987) on Tagetes
patula, ‘ mentioned that kinetin Iincreased olil

percentage in comparison with the control.
c.2 Plant Pigments

Plant pigmenfs ‘'were determined in the fresh
leaves of rose plant to estimate the chlorophyll and
carotenoids as an indirect effect influencing flowering

and active ingredients.
1. Chlorophylls

Chlorophyll ™a®,"b" and the ratio between them
were detcrmined and tabulated in Table (14) and
illustrated in PFigure (18). It was found that kinetin in
the highexr concentration combined with nitrogen in the

second or ‘third dose produced higher chlorophyll ®a~
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conéent 4.29 and 4.32 versus 4.12 for kinetin alone in
its higher concentration. It is well known that kinetin
prevent chlorophyll degradation by inhibltion of
chlorophyll as enzyme so, delaying senescence. Also
nitrogen, had a role |in formation of protoplasm and
chloroplastids and consequently and indirectly
chlorophyll. With respect to chlorophyll "b" content, |t
was found that chlorophyll "b" have a different trend
than that of "a". It was noticed that the higher 1level
of Kkinetin with the first level of nitrogen gave higher
quantity of chlorophyll "b", however other combination

did not affect this fraction.

Ne consistant trend can be postulated from tﬁe
table concerning the ratio between the two chlorophyll
fractions. This is because no consistant relation
between all the interactions and chlorophyll "a" and "b"
can be traced. In all the treatments the ratioes ranged

between 0.98 to 1.79 mg/qg.

The results obtained were in accordance with

these of Adedipe et al., (1971), Raffat and Herwig

(1975), Longo et al., (1978), Zerbe and Wild (1980) and
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Naito et al., (1981) on their studies of the effect of

kinetin on plant pigments.

With nitrogen fertilization, the same finding of

Ramachander (1978) on Amaranthus gangeticus,

Slime(1980), Tawflk (980), El-Gazzar (1982) and Lezama
and Lin (1986) were confirmed the results obtained in

this investligatlon.

2. Carotenolids

Carotene was determined in the leaves of iosa
plants. from Table (14) the treatment of kinetin in its
first dose and nitrogen with the higher dose was the
only treatments that gave the higher carotene content

which produced 1.35 mg/gm.

These results hold true with those obtained by
Longo et al., (1978), on Watermwmelon cotyledons they
concluded that carotenoids accumulation increased with
BA‘(G;benzylanlno purine) treatwents. Ramachandr (1978)
on Amaranthus gangeticus indicated that B-carotene
content increased by nitrogen level. Genchev et al.,
(1979) on tomato found that high nitrogen levels

promoted chlorophyll "a", "b"™ and carotenoids.
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c.3 Total Carbohydrates

Total carbohydrates were determined in the leaves
of rose plants. From Table (14) and Figure (18) it could
be stated that no synergetic effect could be seen when
combining nltrogen and kinetin concerning total
carbohydrates. Klnetin treatments or nitrogen ones gave

more total carbohydrate content than the combined

treatments.
c.4 " Nitrogen percentage in Leaves
Nitrogen contents In rose leaves termed as

nitrogen uptake were summarized in the previous table.
It was found that no interaction between nitrogen and
kinetin exirted. The slowly treatments produced the

higher content either with kinetin or with nitrogen.

In conclusion of this part i.e Iinteraction
between kinetin and nitrogen and their effect on
chemical analysis. Table (19) illustrate the results

assuming that control plants pro&uced 100 units.




Table (19) Percentage Increase in

(gm/plant)

asqguptiaca
z—mwommn Tertilization

Concrete
Treatments 1988
K N 130.52
11
KN 119.48
1 2
KN 121.17
1 3
KN 126. 30
21
KN 121.75
22
KN 126.62
23
Bg M 117.21
11
Bg N 125.00
12
Bg N . 131.82
13
Bg N 123.38
21 )
Bg N 127.66
22
Bg N - 130.84
23

Concrete Percentage and Concrete Yield of Rosa gallica var,
as HAffected by Combination Kinetin,

assuming that conmtrol=100 in 1987 Season.

Pecentage

1987

136.C8
122.32
133.11
130.79

125.83

132.45
124.17
125.83
129.14
133. 44
134,11
135.10

Concrete Yield

Bg,

{gms/plant)

1986 1987
200. 46 179.73
231.05 208.56
373.06 346.85
183.56 173.42
183.10 172.52
244.29 229.20
176.71 157.56
200.91 169.82
236.67 214,86
"224.66 225.23
222.83 257.66
313.24 295.93

Nitrogen

ard
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Regrding concrete percentage in the two seasons,
it was-found that the highest concrete percentage was
obtained with treatment of the first level of kinetin
combined with third nitrogen dose. However, 1In the
second season 1987, it was the treatment In which kinetin
with its lower concentratlon was combined with the first

level of nitrogen.

With respect to concrete yield per plant, in the
two seasons,the higher yield was obtained with treatment
KN .

13

Table (20) . which represented the percentage
increase of the chemical analysis revealed the following
points:

‘Higher c¢hlorophyl "a® content wai produced with
kinetin 100ppm and nitrogen 450 kg (K N ), while with
chlorophyll *"b* the greater percentigz was obtalned

with K N .

21

With respect to carotene the optimum requirment
from nitrogen and kinetin to produce the higher quantity

was K N (Kinetin 50 ppm and nitrogen 450 kqg/feddan).
13




Table (20) Percentage Increase 1n Chemical Analysis in Leaves of Rosa

b

gallicar wvar. aegyptiaca Plants as Rffected by Combination batuween Growth

Regulators and Nitrogen Fertil:zation fissuming that Control=100 in 1986

Season.
% Total Nitrogen
Chlorophylls ¢(mg/gm) Cartichydrates %
Treatments A 8 A/B Carotere
. (mg-/gmd -

K N 181.34 215.33 90. 82 116.22 75.00 201.37
MzH 197.01 130.66  151.02 133.78 79.11 195.89
nwzm 204. 48 112.71  159.18 182.43 8Q.70 229.77
xﬂzu 299.25 221.17  134.89 161.35 94,94 236.99
nmzM 320.15 195.62  176.53 93.24 122.47 323.88
xmzm 322.39 171.53  182.65 97.30 183.16 391.37
mM m 258.21 102.1%  261.22 94.59 75.00 20%. 48
mmpzP 290.30 93.43  318.37 98.65 73.73 269.86
mmpzm 243.28+ 222.63  106.12 131.08 122.47 264.38
mmwzu 261.19 109.49  237.76 105. 41 75. 32 219. 18
mmmzH 341.73 106.57  325.51 101.3% 71.20 236.99
mumzm 304.489  94.89 296,94 121.62 63.29 231.51
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The total carbohydrates was influenced only with
the treatment of kinetin in its higher concentration

when combined with nitrogen with its medium dose.

Another picture was appeared with nitrogen
percentage in the leaves of rose plant. The optimum
treatment for this aspect was higher kinetin 1level and

nitrogen in the lower dose.

d. Effect of Combination Between Bg and

Nitrogen PFertilization

d.1 Concrete Percentage and Concrete Yield

Table (13) and Figure (19) described the data
obtained conéernlng the relatien between Bg - and
nitrogen fertllizatlion and concrete of rose plant. From
this table énd figure, it was found that no significant

" interaction took place between the two factors  studied
6n concrete percentage. Bg treatménts alone gave
higher concrete percentage than the combinng ones, 0.42
with Bg. In 1987 season the same trend was observed,
However, higher percentage were obtained when comparing

the values obtained with the control.
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In concrete yield which calculated by multipling
concrete percentage by_fiower yield,it was found that
some treatments exhibited synergestic effects. The
combination of Bg in its second dose with hitrogen in
its higher dose (N ) produced higher concrete yield as
shown from the yizld of the two seasons in Table (13)
which were found to be o0.686 and 0.657 g/plant

respectively.

Oon the other hand Bg alone in i+ts- higher
concentration produced higher yield, 0.665 and 0.671 grm

. in the two seasons.

With regard to yield per feddan, similar category

of total yield per plant was maintained in this aspect.

These findings were in good agreement with that
of El-Shamy (1982), on carnation, he €found- that By
increased concrete percentage compared "with control.

Osman and Ahmed “(1983) reported that on Sesam indicum Bg

increased oil content of seeds. Osman et al., (1984)
found that Bg increased oil content of flax plant. On

the other hand Pal et al., {1984), on Jasminum

c tu concluded that essential o0il content
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increased with rising nitrogen rates. El-Ghawwas (1988),
and Mohamed (1988), on chamomile plants observed that
nitrogen fertilization increased the oil percentage and

yleldo >

In conclusion of this part, no interaction
between Bg and nitrogen was found to affect concrete
percentage or concrete yield, except the treatment
receiving 39 in its twq doses with the higher dose of
nitrogen i.e (ByN - or BgN ). 7

L 3 23

4.2 Plant Pligments

1. Chlorophylls

Table (14) and Figure {(20) revealed that theré
was no 1nteracti$n between Bg and nitrogen on
chlorophyll "a". All treatments gave lower chlorophyll
*3* content than Bg alone, however the combination of
the two factors gave higher values than nitrogen
fertilization alone. As known Bg treatmants darkened
the leaves. So, green colour was obtained as an

indication of increasing chlorophyll percentage;




Plant Pigments

gaag_var. aegyptiaca during 1986 season
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The same £finding of chlorophyll "a" was found
with "b" fraction, that there was no significant effect

of all combined treatments on chlorophyll "b".

No clear trend could be obtained with the ratio
of chlorophyll "a" and "b", but it was found thét this
ratio was higher i; the combined treatments of Bg and
nitrogen than that with the cbmbined treatment of
klnet;n and nitrogen which reached 3.19 with BgN -

2 2

2. Carotenoids

No signlficant‘ effect of Bg and nitrogen on
carotene was obtained, as revealed from Table {(14) and
Figure (20}, B9 alone gave the higher wvalues of

carotene.

These results were in accordance with the

findings of Gaber t ;1., {1984), on tomato, they
reported that leaf chlorophyll and carotenoid content
wexre increased by Bg. El-khayat (1987) found that
nitrbqen fertilization increased carotene of Tagetes

patula.
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No data could be .found on the interactions
between kinetin on one hand and Bg on the other hand
with nitrogen on the different chemical analysis,
chlorophyll, carotenoids and others, to emphaslze our
results. So, we put any finding with each factor alone

to confirm our results.

-

a.3 Total Carbohydrates

No  significant values of crbohydrates were
obtalned due to the combined treatments of Dg: and
nitrogen in all the comblinations available, for example

Bg in the first level gave 5.13% of total carbohydrate.

If Bg was combined with N , it gave 2.37 with
' 1 ,
BoN it produced 2.33%, while it gave 3.87% in the

t:é:tment receiving Bg in the first dose combined with
the third dose of nitrogen. Concerning the combinatton
of the second 1level of Bg with nitrogen it might be
illustrated the following values By , Bg_N' and Bg N

produced 2.50, . 2.25 and 2.00 reé_pl;ctlvzelzy. 2

This means no interaction had occurred between

the two elements.
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So, in conclusion no significant effect could be
produced due to the combination of Bg in its two doses
with nitrogen with its doses applied on carbohydrate

content.

These findings were in good agreement with Slime
{1979) on Rouge Meilland  rose. who found that Byg
treatments increased the total carbohydrates in the

leaves.

El-Shamy (1982) on carnation mentioned that Bg
increased total carbbhydrate in the leaves. Essa'(1984)
on rose recorded that carbohydrate content in the leaves

was affected by nitrogen fertilization treatments.
d.4 Nitrogen Percentage in Leaves

As shown from Table (14) and Fligure (20), 1t was
found that the treatments which received the first level
of Bg combined with the second or the third level
nitrogen attained higher nitrogen percentagé. It was
noticed also that the second level of Bg combined with

any nitrogen levels, contained nitrogen percentage less
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than the percentage produced by the treatment with the
first level of Bg alone higher than the treatments of

higher Bg combined with any nitrogen levels.

Our results were in accorrdance with the results
.reported by Kandell (1982), on chamomile plants‘ showed
that nitrogen percentage in the plant tissues were
increased with ralsing the nitrogen level added. Hassan
et al., (1983b), mentioned that nitrogen fertillzation
increased nitrogen percentage in leaves of Jasminum
sabac. Al-Ani (1986) found that Bg Ilncreased nltrogen

percentage in the leaves of ]Iris tingitana.

Generally, when considering the treatments of the
combination between Bg and nitrogen, Table (19) pointed
out these results supposing that the control egual on

hundred.

The higher doses of Bg and nitrogen produced the
highest concrete percentage and yleld per plant in the

two seasons.
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Table (20) illustrated the data of the treatments
of combination of Bg and nitrogen on the chemnical
analysis when supposing that the untreated plants equal

100 units.

Chlorophyll "a" the higher increase was obtained

by treatment of higher concentration  of
Bg with medium nitrogen level "b" require higher
nitfogen level with low B9. The same also-for carotene

and carbohydrates.

with nitrogeh percentage, the treatment having

the medium dose of nitrogen with lower dose of By was

optimum.
4 Chromatographic Analysis of Absolute 0il
of Rosa Callica var. Aegyptiaca
The obtained absolute oll. was analyzed

chromatographically gas liquid chromatography using the
. conditions reported in materials and methods. .The Glc
chart revealed 26 compounds, about 8 of them formed a

cons iderable amount as shown from Table (21) and Figure




Table (21) Chemical Composition of Rose 01l
Analysis by G.L.C.

Compound Name Area %
No.
1 0.12 : 0.87
2 : 0.045 , 0.33
3 0.020 0.15
4 Phenyl-ethyl-Alcohol 4,280 31.14
5  Cetronellol 0.81 5.89
6 Nerol 0.33 2.40
7 Geranliol 1.76 12.80
B 0.075 0.55
9 0.040 0.29
10 : 0.060 0,44
11 B-Caryophyllene 0.12 0.87
12 Eugenol-ethyl-ether | 0.005 0.036
13 Sesquliterpene6cH : 0.76 5.53
14 0.004 0.029
15 . 0.03 0.22
16 Sesquiterpene-alcohol 3.6 .26.19
17 0.03 0.22
18 0.05 0.36
19 . 0.06 0.44
20 0.48 3.49
21 0.13 1.31
22 0.16 1.16
23 0.075 0.55
24 0.14 1.02
25 0.24 L.75

26 ' 9.27 1.96




1 Pheny!l - ethyl « alcoholt
2 Citronelial

Z Nerol

3 Geraniol
u..m-nu;ov:i_n:o

T Eugencl - ethyl-ether
4 Sesquiterpene - CH

S Sesquiterpene - alcohol

Y

10

Fig. (21) G.L.C. Analysis

4

20 min.

of Rosa gallica var. aegyptiaca oil.
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(21). PFrom these compounds only 8 compunds could be
‘jdentified as phenyl ethyl alcohol (4) which comprised
about 31.14% of the absolute oil, citronellol (5) 5.89%,
nerol (6) 2.40, geraniol (7)12.80% B-caryophyllene (11)
0.87%, eugenol methyl aster (12) 0.036%, 'sesqulterpene
(13) 5.53% and sesguiterpene-alcohol 26.19%. The other
remainder compounds were not identified. The
indentification was established by using the relative
retention time of the available authentic substances or
by injecting the authentic compounds with the oll and
.compare the peaks‘appeared. The major compound was
found to be phenyl ethyl alcohol 31.14% followed by the
sesqulterpene alcohol which amounted to 26.19 when came
after it geraniol being 12.80% compéring the compounds
identified, lt was nearly like the absolute oil obtained

from the Bulgarlan rose.

The results obtained were in accordance with
these of Guenther (1952).; according to the same auther
the chemical composition of the volatile constituents

percent in the concrete and absolute of Rosa centifolia

were idenified as follows:

Phenylethyl alcohol, geraniol, citronellol,
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nerol, farneso] and sma]i quantities of eugenol, eungenol
acetate and traces of a ketone with a minly oder. Also,
in Bulgarian rose oil obtained by hydrodistillation , a
number of other compnents have been identifled arranged

according to its importance.

Citronellol, geraniol, nerol, 2-linalool,
phenylethyl alcohol, farnesol, esters, nonyl aldehyde
and other higher aldehydes, citral, eugenol, eugenol
methyl alcohol extract will be closer to those found in
the actual flower. Mihailova et al., (1977), stated that
the principals of essential oil components of fresh Rosa
damascen; semperflorens flowefs were clitronellol, nerol,

geraniol and pheﬁylethyl alcohol 1identified in all

petals, lirrespective of their position in the flower.

Nofal (1982) found that the flower of .Eggg
gallica var. aegyptiaca ylelded 0.29% of rose concrete
and 17% absolute. Alcochols were by far the major
constituents of the absolute. Citronellol and 2-
phenylethanol predowminating lﬁ the olil. Another new

compund, digeranly ether, was the only ether identified.




