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M.M. Mazrou, M.M. Afify and M.A. Eraki
Faculty of Agriculture, Minufiya University, Shebin El1-Kom,
EGYPT

LI atale o8 jLns alosy oouill 0o 0 SUL LG 200 b

s I e s o s g et Py e e
gl Ll ael IS

RPS GE0 LN WPresie J0C | [AW0 U 1 I £ T . J TV W | BOORG

s 18 0 e eGSR TGRS B MR 2, ok bl

bl palcats) = A LISt LS A T Lt e T

R, L n

Jeb o IS Bl UGS LS Lo 10 SR WL e bl 2 el
Oty Gl W e JSI Gty o5 Ul G500 elliSy 51,31 sy gL
© DA bl o et NS el

preiiadly oy bydly Jpinilly ooy Al 0o JST gt ol Y
o e Sl 515, . oSLLLS 4, te 5Sa 2 ae Gy W
© WSt US h, 00 Sa c bl B A 5 Gl el

UGS UG T 283 e i Sl WL P M et el Y
ol L’y alSIhe L S0, 15, 100 507 3L o, Bt
L A et W Dol NV %, t0 582 20
. tl" ::)buls

cliall g sl ad JL oLt YV bl g Lftall cnsy -t
LU S PR RS | NC) L L':._.l).:'.:\_‘;_-l!

397 : i



Minufiya J. Agric. Res. Voll13 No.l, 1988

ABSTRACT

At the experimental farm of the Faculty of Agriculture
at Shebin El-Kom, the present investigation was carried out
to study the effect of spraying Chrysanthemum morifolium
Ram. cv. "Marie Masse" with different concentrations of
foliar X fertilizer, which contains both macro and micro
nutrients, on the growth and flowering of this important
ornamental plant. The plants were sprayed six times during
the growing season with foliarn X fertilizer at concent-
rations between 0.0 and 0.45Z. Moreover the effect of the
number of choosen branches per plant on the growth and
flowering characters. The obtained results of the two
experimental seasons showed that using foliar X fertilizer
at its suitable concentration 0.457 increased the stem
length, number of leaves per plant as well as both fresh
and dry weights of leaves, stems and infloriscences in the
two seasons. The results of the chemical analysis showed
also that spraying Chrysanthemum plants with 0.307% or 0.457%
foliar X in the two seasons raised the percentages of N,

P, K, and Mg in the leaves, whereas the highest Mn content
in the leaves was obtained by spraying the plants with
0.15% foliar X fertilizer. Spraying Chrysanthemum plants
with two branches with 0.30% foliar X produced the highest
Chlorophyll and total Carbohydrate content, whereas the
highest concentration of 0.45% foliar X resulted in the
highest values in this respect in the case of plant with
three branches.

Generally the plants with three branches showed
a superiority in the most studied characters than those
with two branches.

INTRODUCTION

Chrysanthemum morifolium is known to have a large nutrient

requirements for nitrogen, phosphorus and potassium. Moreover the

presence of micronutrient at suitable rates are very necessery for

improving both growth and flowering. Chrysanthemum as a pot plants

must be well fertilized in adequate quantities from both macro and

micro elements. Fertilizer applications to pots as a confined

medium may be fixed and become unavialable for plant, also the added

nutrients to the medium could be used by microorganisms or leached
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away by frequent watering (Paparozzi and Tukey, 1979). Therefore
foliar application of fertilizers could be used as an alternative
method to conventioned soil application method. Wittwer and Teubner
(1959), reported that foliar nutrition offers advantages of more
rapid and efficient absorption as well as well utilization of
nutrients as compared to nutrient applied to the root medium. Koriesh
(1984) reported that using commercial fertilizer, Complesal, Folie-
Fertile and Over-growth as a foliar application caused a markedly
improvement in both vegetative growth and flower characters. Mousa
(1979) mentioned that the foliar application of the commercial
fertilizer (Folie-Fertile) lead to an increase of Flower production

in Jolie Madam roses.

From the above mentioned results obtained‘bfxthe different
authers, it could be noticed that researches on adequate fertili-
zation of Chrysanthemum plants are still needed. Therefore this
study was carried out to determine the optimum concentration from
the commercial fertilizer "Foliar X", which contains both macro-and
micro nutrients on the growth and flowering characters of

Chrysanthemum plants.

MATERTALS AND METHODS

Rooted cutting of Chrysanthemum morifolium (Ram.) cv. "Marie

Masse" were planted during the second week of January in the seasons
of 1986 and 1987 in seed pans using two parts of loamy soil and one
part of "peat moss" by volum. In April of the two experimental
seasons the plants were transferred to 10 cms diameter pots using
the same medium used before. In the second week of May the plants
were pinched and transferred to the final pots of 25 cms. diameter
pots using loamy soil. In the second week of June in the two
seasons the plants were divided in two groups. In‘the first group

(A) two branches per plant were selected, whereas in the second one
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(B) three branches per plant were chosen Qnd the other branches were
removed. Therecfter, the plants of each group were sprayed with the
commercial fertilizer "Foliar X", which contains the following
nutrient elements: 12% N, 12%Z P,0s, 12% K,0, 5000 p.p.m. Zn, 2500
p.p.m. Fe, 350 p.p.m. Mn, 1000 p.p.m. Hg,‘SOOO p.p.m. Cu and 2000
p.p.m. Bor. The plants of each group Qer; sprayed with 0, 0.15%Z,
30% and 0.45% Foliar X. The spraying treitments were applied 6
times i.e. at 15, June; 30, June; 15, Jul?: 30, July; 15, August;
and 30, August in the two seasons.

The experiment lay out was in a compiete randomized design
with three replicates, each replicate was presented by ten plants.

i
The following data were recorded at the end of the experiments,

stem length, stem diameter at base, number of leaves, infloréscence
_ diameter, as well as Fresh and dry weightp of leaves, stem and
inflorescence.

The following elements were determinkd in the dried leaves:

- Total nitrogen percentages were determfned by using the micro
Kjeldahl methods as described by A.O.A.C. (1970).

- Phosphorus percentages were determined according to Frie et al.
(1964).

- Potassium was determined by Flame photometer.

- Magnesium and Manganese were determined by Perkin-Elmer Atomic
Absorption Spectrophotometer.

- Chlorophyll and Carotenoides content in the fresh leaves were
determined according to Wetgstein (1957).

- Total Carbohydrate percentages were determined in the dried leaves,
stems and flowers according to Dubios et al. (1956).
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RESULTS AND DISCUSSION

The reported data in Table (1) and Table (2) indicate clearly
that the stem length of Chrysanthemum plants increased gradually
with increasing the spraying concentrations of the complete ferti-
lizer "Foliar X" and reached its maximum by using the highest con-
centration of 0.45% for the plants with two or three branches in
the two experimental seasons of 1986 and 1987. It could be also
noticed that all fertilization treatments resulted in significantly
taller plants compared to the control. These results may be due to
the presence of both macro and micro elements in "Foliar X" ferti-
lizer, especially nitrogen and zinc, which are required for the
synthesis of tryptophan as a precursor‘for Indole acetic acid for-
mation at optimum level and consequently increasing the rates of

stem elongation {Salami and Kenefick, 1970).

Generally the plants with three branches, were taller than
those with two branches in the two experimental seasons, as shown
in Table (1) and Table (2).

From the previous results it could be concluded that “oliar X
fertilizer at its optimum concentration 0.45% was very effective in
increasing the stem length of Chrysanthemum plants as an important

character for this commercial cut flower.

The data in Table (1) and Table (2) show clearly that the dia-
meter of Chrysanthemum stems was significantly increased by the
. application of different concentrations of Foliar X in the two
experimental seasons, meanwhile the treatment of 0.15% Foliar X
resulted in insignificantly thicker stems for the plants with two
branches in the first season 1986, as well as for the plants with
three branches in the season of 1987. The increment in the stem

diameter of Chrysanthemum plants as a result of using Folair X
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fertilizer could be attributed to the presence of the required
nutrients at optimum rates especially nitrogen, which controls the
growth rate of the plants, through its effect on protein and cyto-
kinin Synthesis (Wagner and Michael, 1971). These results were in
harmony with the findings of El-Gamasy and El-Shafie (1967) on
roses, Koriesh (1984) on Chrysanthemum and Afify (1986) on Gladiolus
plants who reported that the application of:complete fertilizers
increased the diameter of the flowering stems.

Generally there were no clear differences in stem diameter
between the plants of two or three branches in the seasons of 1986
and 1987.

The recorded data in Table (1) and Table (2) indicate clearly
that using the complete fertilizer "Foliar X" at its different con-
centrations in the two experimental seésons‘resulted in highly
significant more leaves per plant than the confrol. The highest
number of leaves per plant was obtained by spraying the plants with
0.45% Foliar X. These results could be explained by physiological
role of each elements in Foliar X fertilizer especially N, which is
important for the formation of new cells. Similar results were

obtained by Khattab et al. (1984) on Monstera deliciosa and Afify
(1986) on Gladiolus plants.

The plants with three branches of all treatments produced more
leaves per plant than those with two branches in the two seasons as
shown in Table (1) and Table (2).

Maximum increases in the diameter of inflorescences were
obtained at the highest Foliar X concentration (0.45%) as shown in
Table (1) and Table (2). These results may be due to the increase
in the number of ray and disc florets per inflorescences by using
a specific level of the complete fertilizer. Similar results were
obtained by Kumar et al. (1983).
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Generally there were no clear differences in the inflorescences
diameter between the plants with two branches and those with three
branches Table (1) and Table (2).

It is evident from the data in Table (1) and Table (2) that
both fresh and dry weights of leaves, stems, and inflorescences in
the two seasons increased gradually with increasing the fertilization
level and reached their maximum by using the highest concentration
(0.45%) of Foliar X fertilizer. This increase in both fresh and dry
weights of leaves, stems and inflorescences could be attributed to
using Foliar X fertilizer at optimum rates 0.45%, which caused
a large portion of carbohydrates to be made into protein and proto-
plasm for more meristematic cells for the best growth and production
of the plant.

Generally the plants with three branches produced heavier
leaves stems and inflorescences than those with two branches as
shown in Table (1) and Table (2). These results could be attributed
to the differences in the number of leaves between the two groups
of Chrysanthemum plants. As the plants with three branches had more
leaves than those with two branches and consequently produced more
metabolic products, which were reflected as an increase in both fresh

and dry weights of the different plant organs.

From the previous mentioned results it could be concluded that
using the complete fertilizer Foliar X at the concentration of 0.45%7
was very effective in improving both growth and flowering characters

of Chrysanthemum morifolium (Ram.) cv. Marie Masse. Moreover, it

could be noticed that the plants with three branches are preferable
for the commercial production of Chrysanthemum flowers than those

with two branches.
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Chemical analysis:

a) Mineral content:

It is evident from the data in Table (3) that spraying
Chrysanthemum morifolium plants with different concentrations of
the commercial fertilizer "Foliar X" affected the N, P, K, Mg and
Mn content in the leaves of the plants with two or three branches
in the two experimental seasons. The content of N, P, K, and Mg
in the leaves of the plants with two or tliree branches increased
gradually with increasing the concentration of Foliar X fertilizer
and the highest values were recorded, when the plants were sprayed
with 0.30% or 0.45% in the two seasons. The highest Mn content in
the leaves was obtained when the plants were sprayed with the low
concentration 0.157 Foliar X. The mineral content of the leaves

of all fertilization treatments was higher than the control.

From the above mentioned results it could be noticed that there
was a close relationship between the nutrient content in the 1éaves
of Chrysanthemum plants and their growth and flowering characters.
For example, when the plants were sprayed with suitable concent-
rations of 0.30% or 0.45Z from the complete fertilizer "Foliar X",
the mineral content of the leaves was raised to a certain level,
which improved both growth and flowering characters of Chrysanthemum
plants. These results may be due to the presence of nitrogen as
well as the other plant nutrients in balanced and adequate concent-—
rations in the leaves. As nitrogen is very necessary for the
synthesis of protein and cytokinin, which affect to a large extent
the plant growth (Wagner and Michael, 1971). Besides nitrogen the
presence of other nutrients such as Potassium, Phosphorus, Magnesium
and Manganese which may have affected the synthesis of protein,
nuclic acids as well as chlorophyll content and consequently improved
both growth and flowering characters. These results are in agreement
with those obtained by Shoushan et al. (1978) on Hippistrum vittatum,
Herb, Koriesh (1984) on Chrysanthemum morifolium and Afify (1986) on
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Gladiolus plant, who mentioned that using' the complete fertilizers

at suitable rates improved growth and flowering characters of these
plants.

b) Chlorophyll and Carotenoids content:

The reported data in Table (4) #ndicéte clearly that the total
chlorophyll content in the leaves of Chtzbanthemum morifolium plants
increased with increasing the fertilizatipn level and reached its

maximum value, when the plants received Foliar X fertilizer at

a concentration of 0.45%Z in the case of the plants with two branches,
meanwhile the highest chlorophyll content in the leaves of the plants
with three branches was obtained by spraying the plants with 0.30%
Foliar X fertilizer. On the other hand spraying Chrysanthemum plants
with different concentration from Foliar X fertilizer showed no

constant trend in the Carotenoids content in the leaves as shown in
Table (4).

From the previous mentioned results ﬁt could be noticed that
using the complete fertilizer Foliar.X at suitable rates of 0.3%
or 0.457 increased the total chlorophyll content in the leaves,
which led to an improvement in both growth and flowering characters
of Chrysanthemum plants. These results may be due to the role of
Mg at certain concentration which is closely associated with chloro-
phyll synthesis. Besides its function in the chlorophyll molecule,
magnesium is considered as co-factor in almost all enzymes activat-.

ing phosphorylation processes (Mengel and Kirkby, 1982).

c) Total carbohydrate content:

The recorded data in Table (5) show clearly that spraying
Chrysanthemum morifolium plants with different concentration from
Foliar X fertilizer affected the total carbohydrate content in the

different plant organs. The total carbohydrate content in the leaves
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Table §5: Effect of spraying Chrysanthemum morifolium
cv. "Marie iasse with different concentration of
"Foliar X fertilizer" on the total charbohydrate
percentazes during the seasons of 1986 and 1987.
Foliar X First season 1986. Second season 1987.
concen.
in i
% Leaves Stems Inflor. Leaves Stems Inflor.
Z % % - % % %
A) Plants with two branches
0.00 21.88 37.50 ~ 26.25 21.25 36.88 26.88
0.15 24.38 33.75 31.88 23.75 33.75 32.50

0.30
0.45

3.75 32.75 33.13 24.38  33.38  32.50
24.13 26.88 34.25 25.13 26.88 31.88

B) Plents _with_three branches

26.88 30.00 29.38 26.25 30.63 30.00
26.25 35.63 30.63 26.88  36.25 29.38
24.38 38.00 37.50 24.38 39.63 38.50
21.88 139.25 39.38 21.88 38.88  40.00

410



Mazrou et al.: Effect of foliar .....

of Chrysanthemum plants with two branches increased gradually with
increasing the fertilization level and reached its maximum, when
the plants were sprayed with 0.30% Foliar X fertilizer, then
decreased by using the high concentration of 0.45% Foliar X ferti-
lizer in the two experimental seasons. The obtained results showed
also that all fertilization treatments resulted in higher carbo-
hydrate percentages in the leaves of the plants with two branches
than the control in the seasons of 1986 and 1987. On the other
hand the total carbohydrate content in the stems of the plants with
two branches decreased with increasing the fertilization level in
the two seasons. In the case of the plants with three branches an
opposite trend was observed as the total carbohydrate percentage in
the leaves decreased with increasing the spraying concentration of
Foliar X fertilizer, whereas the total carbohydrate content in the
stems increased by raising the fertilization level in the two seasons
as shown in Table (5). These results may be due to the differences
in the translocation rate of photosynthates products from the leaves
to the stems, which depends on the physiological age of the leaves.
This discussion depends on the interpretation of Mengel and Kirkby
(1982), who reported that the mature leaves export about 507% of
their photosynthates.

The obtained results showed that the total carbohydrate content
in the flowers of Chrysanthemum plants with two or three branches
increased with increasing the fertilization level and reached its
maximum when the plants were sprayed with 0.45% Foliar X fertilizer,
as shown in Table (5). These results could be attributed to the
role of all nutrients in this commercial fertilizer at their suit-
able rate in raising the physiological activity of the plant and
consequently increasing the photosynthates products of the flowers.
Similar results were obtained by Mantrova and Nikitina (1972), who
stated that the optimum N P K rates with doubling the phosphorus
rate stimulated carbohydrate synthesis and accumulation in rose

plants.
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In general the total carbohydrate content in the flowers of
Chrysanthemum plants with three branches was higher than those with
two branches in the two seasons as shown in Table (5). These results
could be explained through the differences in number of leaves in
the two groups, as the plants with three branches had mor: leaves
than those with two branches (Table 1 and Tayle 2) and consequently

more carbohydrate production in the case of the plants with three
branches. '

From the previous mentioned results it ¢ould be concluded that
using Foliar X fertilizer at 0.45Z raized the total carbohydrate
content, which is very necessary for the elongation of the vase life
of this important commercial cut flower.
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