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ABSTRACT

Field experiments were carried out at the Farm of Agric., Fac.,
Kafr El-Sheikh, Tanta Univ. during 2001/2002 and 2002/2003
seasons to study the effect of 7 NPK fertilization treatments and GA;
at the levels of 0, 50 and 100 ppm on the vegetative growth,
flowering and chemical composition of Calendula officinalis, L.
plants. The obtained results can be summarized as follows:- The
different NPK fertilization treatments enhanced growth and
flowering characters and increased the total chlorophyll content in
the leaves as well as N, P. and K percentages in the leaves in
comparison with the control in both seasons. The treatment of N3P2K
(300 kg ammonium sulphate + 200 kg calcium super phosphate + 50
kg potassium sulphate per fed.) led to the highest records of the most
growth and flowering aspects, when compared to the other NPK
fertilization treatments in both seasons.

GAj; generally improved vegetative growth and flowering of
Calendulla officinalis L. The high level of 100 ppm had the most
pronounced effect in the majority of treatments.

Generally, it is recommended to use 300 kg ammonium
sulphate, 200 kg calcium super phosphate and 50 kg potassium
sulphate/fed. to fertilize Calendula officinalis as the amount to be
divided into two equal portions and added after 4 and 7 weeks from
transplanting with using 2foliar applications of gibberellic acid
{100ppm) at the same schedule of fertilization to obtain the highest

records of growth, flowering vase-life and chemical composition of
marigold.

INTRODUCTION

Calendula officinalis, L. plants are very important ornamental
plants cultivated outdoors as a winter annual plants. It belongs to
Family Asteraceae (Fam Composite) and is used for landscaping, as
a source of colour in the gardens and as cut flowers. It is considered
to be one of the valuable medicinal plants as contains oleanolic acid
and other compounds, which stimulate the secretion of bile and have
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diaphoretic, diuretic and stimulating properties. Moreover, pigments
of the flowers are used in coloring foods.

NPK fertilization is important for growth, flowering and
chemical composition of plants. In this concern Menesi (19952 and
b) on Ammi majus and Ammi visnaga stated that increasing N, P and
K levels in NPK treatments produced significant increments in plant
height, dry weight and seed weight/plant, N, P and K % in the leaves
over control. El-Mahrouk and Kandeel (1997) on Calendula
officienalis L. found that N. fertilization at the level of 4 g/plant
increased plant height, fresh and dry weights of foliage and
roots/plant, flowering period, vase life, inflorescence number/plant
and diameter and fresh and dry weights of inflorescence. Mohamed
(1997) found that Cuminum cyminum .. and Nigella sativa L. plants
fertilized with NPK fertilization at'the rates of 50, 100 and 150
kg/fed. had increases in plant height, number of umbles and fruit

yield/plant, number of branches and their fresh and dry
weights/plant.

Guerrero and Johmson (2000) on Origanum majorona

pointed out that adding N, P and K increased plant height over
control.

Refaat ef al. (2001) showed that fertilizing Majorana hortensis
with two rates of P (15 and 30 kg P;0s/fed.} led to increase plant

height, dry weight/plant and the uptake of N, P and K compared to
the control.

Atakisi et al. (2001) on Salviu officinalis found that, applym_l,
N fertilization at high rate (160 kg N/ha) rcsulted in a large increase
in fresh and dry weight of yiclds.

Badran ef al. (2001) on Tropacolum majus reported that
increasing the rate of N fertilization up to 90 kg N/fed. caused a
gradual increase in plant height, number of branches, leaves and

flowers/plant, dry weight of leaves and flowers and nitrogen % in the
leaves.

Kandecl ef al. (2002) reported that, to produce the best
Chrysanthemum parthenium plants having the tallest plant, the
highest number of branches/plant, highest leaf area/plant, heaviest
fresh and dry weight of the vegetative parts, longest roots, heaviest
fresh and dry weight of roots, earliest flowering, highest number of
inflorescences/ plant, largest inflorescence diameter, heaviest fresh
and dry weight of inflorescences/ plant as well as highest total
chlorophyll, N, P and K % in the leaves they should be fertilized with
4 g ammonium sulphate (20.5% N) /pot four time during the growing
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season. Mohamed (2002) on Pelargonium graveolens L. and
Rosmarinus officinalis L found that all NPK fertilization treatments
increased plant height, number of branches/plant, fresh and dry

weight of herb/plant and per fed. as well as N, P and K % in the
leaves

Concerning gibberellic acid Hassan ef al. (1991) reported that
GA; increased plant height and number and dry weight of leaves and
flowers of Calendula officinalis. Abou-Dahab et al. (1987) found
that GAj; increased plant height and leaves dry weight of
Chrysanthemum  frutescens.  -Abdalla et al (1989) on
Chrysanthemum morifolium found that GAj increased plant height,
fresh and dry weights of vegetative parts, number of flowers and dry
weight of flowers in addition to  a reduction in number of
branches/plant. Similar ﬁndings in addition to early flowering were
revealed by Badran et al. (1989) on Luffa cylindrica.

Khalafalla et al. (1998) on Thevetia nereifolia Juss and
Koelreuteria paniculata Laxm. found that GA; application specially
at the high rate (250 ppm) enhanced plant helght fresh and dry

weight of shoots and roots, root length and N, P and K % in the
leaves. :

Badran et al. (2001) on Tropaeolum majus dcmonstrated that -
GA; caused an early flowering with enhancing effects on different
vegetative and flowering parameters except for branches
number/plant which was decreased by increasing GA; concentration.

Abd El-Azim (2003) on Salvia officinalis found that supplying
the plants with NPK at 150 kg amomum sulphate, 100 kg calcium
super phosphate and 150 kg potassium sulphate/fed/year led to the
greatest fresh and dry herb yield/fed/year.

Hamed (2004) on Salvia officinalis L. and Origanum syriacum
L. var aegyptiacum found that full dose of NPK fertilization (600 kg
ammoniim sulghate + 200 kg calcium super phosphate + 100 kg
potassium sulphate significantly increased plant height, number of
branches/plant, fresh and dry weight of herb per plant and per

feddan, as well as NPK and total carbohydrates percentages in the
leaves. '

MATERIALS AND METHODS

This work was conducted at the Experimental Farm of Faculty
of Agric. Kafr El-Sheikh, Tanta Univ., during two successive seasons
of 2001/2002 and 2002/2003 to study the effect of 7 NPK
fertilization treatments and gibberellic acid concentrations on growth,



928 Kandeel Y. M.R.

flowering and chemical composmon of Calendula officinalis, L.
plants.

Seeds of Calandula oﬁicfnalis were sown on Oct 5™ in both
seasons in clay pots of 40cm diameter filled with a clay loamy soil.
On November 5" the seedlings were transplanted into the field in .
plots (2m x 2 m) which contained 4 rows atadistance of 40 cm
between plants as each plot contained 20 plants.

The experiment was arranged in a split plot design as this made
21 treatments and every treatment was replicated three times (3 plots)
and the main plot was assigned to 7 NPK fertilization treatment
namely, NpPoK (control), N\P;K, N,P|K, N3P1K N;P3K, N,P;K and
N3P3K.
Where : . : '
Ni, N> and Na 100, 200 and 300 kg ammonium sulphate (20.5%
N/ fed., respectively.
100 and 200 kg calcium super phosphate (15.5%
P,0s)/ fed., respectively.
100 kg potassium sulphate (48.5% K;0)/ fed.

The sub plot was intitled to the three gibberellic acid
concentrations, i.e.: 0, 50 and 100 ppm. The amount of NPK
fertilization assigned for each treatment was divided to cqual doses
and added 4 and 7 weeks after transplanting date. Gibberellic acid
treatments were foliar sprayed at the same schedule of fertilization,
while control treatment was foliar sprayed with a tap-water, All

plants including control, reccived 100 kg potassium sulphate (48.5
k20) per faddan.

Irrigation and agncu]tural practices were done whcnever plants
needed.

Py and P2

K

Flowering date was calculated as number of days from sowing
1o the first flower open. Flowering period in the filed was recorded as
number of days from first flower open to last flower wilt,

At full flowering (April 1¥ in the two seasons) the following
data were recorded:

1-  Plant height {(¢cm) and number of branches/plant.

2-  Tresh and dry weights of vegetative parts (g)

3-  Fresh and dry weights of roots (g).

4- Number of flowers (inflorescences) per plant and flower
diameter (cm.).

5-  TFresh and dry weights of flowers/plant (g.).
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As for the vase life, the five flowers from each replicate for
each treatment were chosen at the opening stage and cut of by a
sharp knife, then the were placed in tap-water directly. The tap-
water was changed every 24 hours.

Total chlorophyll in the leaves (ingfg fresh weight):
“determined according to Moran (1982) for the fifth leaf from
the branch top”.

Chemical analysis of the leaves after had been dried in the
electric oven at 70°C for 24hr. as 0.1 g of the dried sample was
ground and used to determine N, P and K% as follows “{otal
nitrogen % was determined by the modified microkjedaht
method as described by Piper (1947), phosphorus % was
estimated colorimetrically as recommended by Troug and
Meyer (1939) and K was determined by using flame
photometer (Brown and Lilliland (1946)).

The chemical and physical analyses for the used soil in both

seasons are presented in Table (a & b).

Duncan’s Multiple Range Test was used for the comparison

between means of treatments (Snedecor and Cochran, 1980).

Table (a) : Physical analysis of the experimental soil

I. Vegetative growth characters :

Season Sand % Silt % Clay % Texture
2001/2002 20.27 31.24 48.49 Clay
2002/2003 2241 33.14 44.45 Clay

Tabie (b): Chemical properties of the experimental soil.
E Cations % Anions % N
B0 ‘:'-‘: = &
Season | pl ‘;‘:‘Q S S g z g
] N jeattm Elso-lcomt o (icos) 82
S e bl O~ ’ &3
3 =
2001/200217.5212.81 | 0.027]0.041§0.012 |0.22]0.025| - [(0.043]0.012{0.21}7.22
2002/2003)7.48]2.74 1 0.02510.038]0.013[0.24[ 0026 | - 1004010014 (023]8.14

RESULTS AND DISCUSSION

The four studied vegetative growih characters of Calendula
officinalis L. i.c. plant height, number of branches/plant and fresh
and dry weights of vegetative parts were significantly increased in
both seasons due to the use of different nitrogen and phosphorus
fertilization rates in comparison with those of unfertilized plants
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(Table, 1) as the increase in these traits was gradual and paralle! to
the increase in the nitrogen and phosphorus rate. The highest values
of the four vegetative traits resulted from the treatment of N3PoK
(300 kg ammonium sulphate + 200 calcium superphosphate + 50 kg
potassium sulphate/fedddan) followed by N;P\K  then N,P;K. The
increase in the studied vegetative traits owing to the application of
nitrogen fertilizer may be due to that nitrogen led to constitute amino
acids which formed the protein that participates in cell enlargement
and cell division, while phosphorus has an important role in
producing energy for the physiological processes as synthesizing
proteins by formation of the coenzyme adenine triphosphate. Also,
the increase in fresh and dry weights of vegetative parts may be due
to the simulative effect of N, P and K eclements especially with
increasing nitrogen levels as led to improvement of plant growth in
general which reflected increments in fresh and dry weights of the
vegetative parts. The obtained findings arc in agrcement with those
mentioned by EI-Mahrouk and Kandeel (1997) on Calendula
officinalis, Badran et al. (2001) on Tropacolium majus, Atakisi et
al. (2001) on Sulvia officinalis, Refaat ef al. (2001) on Mujarana

hortensis and El-Bably (2003) on Antholyza aethiopica and Tritonia
crocaia.

Concerning GAj plant height and fresh and dry weights of
vegcetative parts were significantly increased duc to the application of
both 50 and 100ppm concentrations. Morcover, the high GA;
concentration gave significantly higher values than those of the low
GA; concentration. On, the contrary, number of branches/plant was
gradually decreased with significant diffcrences being obtained
between each two successive treatments as clearly indicated in Table
(1). These data agreed with those obtained by Badran ef al. (1989)
on Luffa cylindrica, Hassan et al. (1991} on Calendula officienalis
and Badran ef al. (2001) on Tropacolunr mujus.

The interactions’ between NPK fertilization and GA;
concentration were significant for plant height and fresh and dry
weights of vegetative parts in both scasons as illustrated in Table (1).
The best results for such three traits were obtained when the plants
received 300 kg ammonium sulphate + 200 kg calcium
superphosphate + 50 kg potassium suiphate/ fed. and sprayed with
100 ppm GAj; while the highest number of branches/plant was
obtained from the trcatment of N3P;K; without using GAj;. Similar
results were obtained by Badran ef al. (2001) on Tropacolum majus.



Table (1): Effect of NPK fertilization treatments and GA; on some vegetative growth traits of Calendula officinalis L. during the two seasons.

-

GA; (ppm) First season 2001/2002 Second season 2002/2003 I
f;er:'}t{ilization i} 40 100 Mean 0 50 100 Mizan
Plant height (cm) .
NoPgi 49.73L 55.80j 56.97ij 54171 55.33L 59,27k 62.47f | 59.02f
NP K 53.17% £8.93gh 62.97f 58.36e 59.80k 64.00i 67.57g 63.7%
NP, K 57.90hi 64.93e 57.07d 63.30¢ 64,131 70.97¢ C74.3de 69.82c
N.P K 59.93g 67.87cd 70.07a 65.97b 68.17 75.70b 77.93a 73.93a
NP K 55.53j 63.63ef 66.93d 62.03d 63.47i 66.77gh 70.17e 66.79d
N;P;K 59.77g 67.80cd 69.20abe 65.59b 65.83h 73.03d 75.70b 71.52b
NP, K 61,27l 68.60bc 69.67ab 67.18a 68,431 76.07b " 76.43b 73.64a
Mean 57.04¢ 63.94b 66.12a 65.59¢ 69.40b 72.09a
' No. of branches/plant
NoPoK 7.17ik 6.97k 6.33m . 6,821 7.57gh 6.87i 6.40§ 6.94e
N,P\K 7.83ef 7.37hi 6.77L 7.32e 8.23e 7.53gh 7.30h 7.69d
NP, K 8.30c 7.67g 7.13jk 7.70d © 8.70bed 8.23e 7.73fg 8.22¢
N:F K 8.67b 8.2%c 7.50gh 8.14b 8.97b 8.60cd 8.27 8.61b
N, P3K 8.13cd 7.70fg 7.20if 7.68d 8.70cd 8.40de 7.871 8.32¢
N,P,K 8.67b 8.00de 7.30i] 1.99¢ 8.97b © 8.53cde -8.23e 8.58b
NyP,K 9.10a 8.77¢ 7.87ef 8.14a 9.40s 8.77b¢ 8.74cde’ 8.8%a
Mean 8.27a . 7.755 7.16¢ : 8.65a 8.13b . 7.75¢
) - Fresh weight of vegetative parts-(g)
NoPoK 196.33a 214,000 223.00m FIERITD 205.33j | 229.67hi 236.33hi 213.78e
N,P/K 2§4.00n 239.00k 249.00i 234.00e 224.67ij 252.00{gh 264.67efg | 274.11d
N,P\K 243.33} 271.33¢ 278.33e 264.33¢ 262.67cfg 283.67b-e 293.00a-d | 279.78b
NyP K 267.67¢ 281.67cd 283,33 275.89b 231.00cde 297.67ab¢ 308.67ab [ 295.78a
N.PK 233.33L 245.00] ° 256.00h 244.78d 24533ghi 263.00efg 273.00¢-f | 260.44¢
NP K 255,00h 280.00de 290.00b 275.00b - 268.67d-g 287.67b-¢ 308.67ab | 288.33ab
NP, K 260.001 292.33b -295.67a | 286.00a 282.67cde 311.67a 298.67abe | 297.67a
Mean 239.24¢ 260.48b 267.91a. 252.91b 275,052 283.29a |
Dry weight of vegetative parts (g)

NoPoK 38.83L 61.33k - 62.20k 60.79f 64.20L 67.03k 69.67ij 66.97f
NP K 64.83j 68.33i 1 70.43h " 67.87e 68.13jk 70.70hi 71.70h 70.18¢
N;P,K 73.77g 77.301 79.53¢ 76.87¢ 76.00g 79.63ef 78.00f 77.88¢c
NsP/K 76.53f 82.17¢c 82.10¢ 80.27b 79.10f 82.47d 86.43b 82.67b
N,P;K 71.63h 74.20g 80.10de 75.31d 71.87h 76.20g . 78.07f 75.38d
N,P,K T7.000 79.23e 81.73¢d 79.32b 80.83e 85.03bc . 83.87cd 83.24b
NiP; K 80.01de 86.07b 88.87a 84.99a " 83.87ed 90.53a 89.37a 87.92a
Mean 71.81c 75.52b 77.85a 74.86¢ 78.80b 79.59a

Means within a column having the same letters are not significantly differeat according to Duncan’s Multiple Range Test.

+
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2. Fresh and dry weights of roots :

Data in Table (2) showed that the different NPK fertilization
treatments had pronounced effects on fresh and dry weights of
roots/plant when compared with control in the two seasons. The
significantly heaviest fresh weights resulted from the treatments of
N3P2K and N>P,K with non significant differences between them in
the two seasons followed by N3P K then N>P;K, while the heaviest
dry weight of roots/plant resulted from the treatments of N3PoK,
N,P;K and N3P;K in the first season. In the second one the heaviest
weights resulted from N;P.K followed by N;P;K then N3P K
treatments as these results are in accordance with those obtained by
El-Mahrouk and Kandeel (1997) on Calendula officinalis and
Kandeel et al. (2002) on Chrysanthemum parthenium.

Table (2): Effect of NPK fertilization treatments and GA; on fresh and dry weights
of roots of Calenduda officinalis L. during the two seasons,

A; (ppm) First season 2001/2002 Second season 2002/2003
NPK 0 50 100 | Mean 0 50 100 | Mean
Treatment

Fresh weight of roots {

NoPoK [33.671 [39.00h |43.67fg [38.78f |37.33k [3933] [47330g 4133e
NP\K  {39.00h [44.33ef [45.76de - j43.00e [41.401 [46.33g [49.33de [45.56d
N.P,K 144.33ef [47.33bc 48.00bc [46.56c |46.67g (51.57c [54.67b |51.00b
NP {45.33de 48.33b 48.67b 47.44b 144.67h |54.00b |56.33a |51.67b
NP K |42.67g [45.67de |47.67bc  |45.33d 42331 |47.6MMg |51.67c [47.22c
N,P,K |46.67¢d |48.67ab [|50.00a 48.44a |[48.67¢f |S3.33b |56.33a [52.78a
N;P,K  148.00bc |[48.00bc |48.67ab |48.22a |50.33¢d [54.33b |54.67b |53.11a
Mean [42.8Ic |4591b [47.48a 44.43c¢ |49.52b [52.91a

Dry weight of roots {g)
NP K [9.95F 1133k }12.47fg |11.24d [11.13m [12.46L [13.23ij [12.26¢
N K [11.35h {12.50efg [13.13¢-f [12.33¢ [12.37L |13.47hi [14.27ef 13371
N,P.K 112.57¢fg|12.90der j13.57bed [13.01b |13.67h [14.57d |14.93¢ [14.39¢
NiP,K  |13.20c-f |13.67bcd [14.33ab  [13.37a [12.83k |14.27ef (14.17fg (13.76e
N,P;K  111.78gh [12.80def j13.47b-¢ 112.68bc }13.13] |13.97g [14.93¢ |14.01d
N;P,K  [13.17¢-f [13.80a-d [14.70a 13.89a [14.47bc |15.73b |[16.17a [15.46b
N;P;K  [13.16¢c-f|14.30ab [13.90abc |13.79a [14.90c¢ [15.83b [16.23a (15.66a
Mean |12.17c {13.04b  {13.65a 13.21¢ }14.32b |14.85a

Means within a column having the same letters are not significantly different
according to Duncan’s Multiple Range Test.

Data in Table (2) indicated also that GAjat 50 and 100 ppm
increased fresh and dry weights of roots in both seasons over
untreated plants and GAj3 at 100 ppm was much more effective.
These results are in accordance with those obtained by Abdalla ef al.
(1989), Makary (1991) on Chrysanthemum wmorifolium and
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Khalafalla ef al. (1998) on Thevetia nereifolia Juss and Koelreuteria
paniculata Laxm.

The interaction between NPX fertilization and GA; treatments
was significant for fresh and dry weights of roots/plant. The
significantly heaviest fresh and dry weight of roots resulted from
treated plants with NoP,K and sprayed with 100 ppm GA; in the two
seasons. Similar results were obtained by Badran ef a/. (2001) on

Tropaeolum majus and El-Say ed (1991) and Hassan ef al. (1991) on
Calendula officinalis.

3. Flowering aspects:

Data in Table (3)showed that number of days from sowing to
flowering was gradually incrcased in both seasons by increasing -
nitrogen or phosphorus rate, with significant diffcrences between the
treatments, The earliest flowering date resulted from control
treatment followed by N;P;K and NP;K then N>P;K and N2P2K,
The effect of nitrogen fertilization on delaying flowering date was

reporied by Abd-Alazeem (1993) on Tugefes minuta and El-Sayed
(1991) on marigold.

Data in Table (3) showed that all NPK fertilization treatments
prolonged flowering period when compared with control. The
highest values resulted from the trcatments of NoP2K and N3P2K with
non significant differences between themselves as the remainder
NPK treatments gave less values in the two scasons.

Data in Table (3) indicated also that both GAj; concentrations
of 50 and 100 ppm caused significantly carlier {lowecring in both
seasons than the untreated plants with the supcriority of GAj at 100
ppm in this regard. The acceleration of flowering and prolonging of
flowering period due to application of GA; at 50 and 100 ppm., may
be due to the promotive effects on vegetative growth, through
photosynthetic process, which in turn accounts for the carbohydrate
accumulation, consequently flower bud initiation was faster than in
untreated plants (Funnell er al., 1992). These results confirm with
the previous rescarch of Badran er al. (1989) on Luffa cylindrica,
Karaguzel and Doran (2000), Dataram ef al. (2601) on Gludiolus
and Badran ef al. (2001) on Tropacolum majus.

The interactions between NPK fertilization and GA; treatments
‘were significant for flowering date and flowering period. The earliest
flowering resulted from the treatment of NgPoK (control) and
spraying plants with 100 ppm GA;. The longest flowering period was
obtamed from the treatment of N;P,K for plants sprayed with 50 ppm
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GAj; in the first season while in the second one this resulted from the
treatment of N3P;K and spraying with 50 ppm GA,.

Table (3): Effect of NPK fertilization treatments and GA3 on some

flowering characteristics of Calendula officinalis L.
during the two seasons.

GA,| First season 2001/2602 Second season 2002/2003
pm){
NPK 0 50 100 Mean 0 50 100 Mean
treatment

Flowering date {days)
NoP»K  [106.67g [101.33ij [96.00L [lo1.33f 9833phi [92.67L [89.67m [93.56f
N\PWK {108.001g [104.33h [98.67k |103.67¢ |104.00cd 98.00hij 194.33k |98.78d
NoP(K |110.67d |107.331g [102.67hi {106.89d }108.67D 100.001g |97.00ij {101.89¢c
NP K {123,675 {113.33¢ (108.67ef[115.22a {116.67a 104.33¢ |99.67fgh |106.89a
N\P,K [108.001g | 104.33h |100.67g {104.33¢ (102.33de 96.67f [|90.67m [96.56¢
NoP)K j114.67c §108.337g]108.08g |110.33¢ }107.67b 100,330 96.33g {101.44¢c
N;P,K  [119.00d i110.67d |110.33de]|113.33b [113.67a [102.67cde 131.00e1 {105.78b
Mean {11295z 1107.09b 1103.57¢ 107.33a 199.23h  [95.52¢

Flowering period (days)
NPy |49.00m [58.331  [60.67jk ]56.00¢ [55.67Kk 60.00; {62.001 [59.22¢

NPK 58001 168.33g {67.33gh [64.56d [63.008 [7033fr 72.33de [68.56d

N, K [63.671 72336 |70.00hcd }69.00b 68.00g [73.67cde|73.00cde [71.56h

NP, K 161.67)  [70.33def|71.00bcd [67.56c 165330 73.00cde|72.00e |70.11c

NiP;K [59.33k! 173.33a  {72.00abc|68.22bc [65.67h {72.33de 73.67c¢de 70.56¢

NPyK  165.67efg [72.33ab [70.33cde}70.44a {70008 |74.67bc [|74.00bcd 72.8%a

N;P, K 166.33h  [70.00def |69.00e-g [68.40bc 68.33g 75002 173.67cde(72.33ab
Mcean  160.95b [69.24a 68.76a G65.34b  |71.29a |75.51a
No. of flowers/plant
NoPyK  [54.00m [77.67j [82.00i [7R.22f [48.67m J68.67k 7133 62871
N\P/K 16833L 82331 |84.67h [98.44¢ 63.00L }78.67h |81.33 fg |74.33¢
N, K [74.33k  [88.00ef |91.67cd [84.57c [68.67k 81.00{gh |82.67¢f [77.44d |
Ny K {85.67gh [93.67be {99.00a [92.79a |78.67h 87.33¢ 186.00cd [B4.00b
N,P;K  [73.00k 87.33fg ;90.60de [83.44d |68.33k 80.33fph [82.67ef |77.01d
N:PK 178.67j [#333d |[94.33b (88.11b [76.00i |85.33cd [84.33de 81.89¢
NyP;K  |85.67gh [95.33b [98.00a [93.00a [80.00gh [90.00b [97.67a [89.56a
Mean  174.24c¢  [87.95b {91.38a . |69.05¢ |81.62h [83.00a
. Flower diameter (cm)
NePoK  [6.20gh [7.07efg (8.17b-e |7.15¢ 6.37L  |7.5% 8.07i 7.33
NPK [6.72fgh |7.87b-g [8.27af 16.62b 727k |8.13hi 8.43g 7.95¢
N.P\K [7.03d-g 8.37a-¢ [8.87ac [8.09ab [7.53j [8.671 [9.10de [8.43¢
N;P\K |7.33c-g |8.80a-¢ 110.13a [8.76a 837g 9274 |9.67a 9.10a
NP, K [7.07efg |8.33a-¢ [8.80a-¢ .[8.07ab |7.3d4k 8.36gh [B.73f 8.12d
NoPyK 17.27d-g {8.732-¢ [9.23abe |8.41ab  |[8.08i 9.03¢ 9.40bec  (8.84b
NyP, K j8.03b-g 19.03a-d {9.40ab |8.82a 8.56¢ 9.23¢d  19.50ab  |9.03a
Mean [7.09b 8.31a 8.552a 7.62¢ 8.60b 8.99a

Means within a column having the same letters are not significantly different
@according to Duncan’s Multiple Range Test,
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It appears from data in Table (3) that, all NPK fertilization
treatments had pronounced effects on number of flowers per plant,
The significantly highest number resulted from the treatments of
NiP,K and N;P\K with non significant differences among
themselves in the first season, while, in the second one this resulted

from the treatment of N3P3;K and the control gave the least value in
the two scasons.

It was observed from data in Tables (3 and 4) that all NPK
fertilization treatments increased flower diameter, fresh and dry
weights of flowers/plant and vase-life of flower when compared to
the control in both seasons as the increment was significant in most
cascs. The trcatment of N3P2K gave the best values in this concern
when compared to the other treatments. This may be duc to that
nitrogen and phosphorus enhanced cell division and cell
enlargement. These nutrients may participate directly or indirectly in
plant anabolism resulting in inore plant metabolites necessary for
plant growth and flowering. Also, prolonging vasc-life was perhaps
accompanied by the increasc in fresh weight and accumulation of
more dry matter and enhancing of water balance due to increasing
water uptake and reducing water loss.

These results are in harmony with those of E}l-Saycd (1991) on
marigold, Hassan et al. (1991) on Calendula officinalis, Badran ef
al (2001} on Tropacolum majus, Kandeel ef al. (2002) on
Chrysanthemum parthenum and El-Bably (2003) on Antholyza
aethiopica, Agapanthus africana and Tritonia crocata,

Concerning GA; data in Tables {3 and 4) indicated that both
GA; at 50 and 100 ppm significantly incrcased flowering characters
of Calandula officinalis (number of flowers/plant, flower diameter,
fresh and dry weights of flowers/plant and vase-life) when compared
to untreated plants in the two scasons. The largest number of
flowers/plant and flower diameter resulted from the application of

GA;, at 100 ppm followed by GA3 at 50 ppm then untreated plants in
the two seasons.

The significantly heaviest fresh and dry weights resulted from
the treatment of 100 GAj; in the two seasons followed by GA; at 50
ppm., while the least values resulted from untreated plant (control).

The effect of GA3 on flowering characters may be due to that
GA; enhanced the vegetative growth as well as photosynthetic
process. So more accumulation of carbohydrates, may force the

shoots to flower besides the enhancing effect of GA; on cell division
and enlargement.
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Table (4): Effect of NPK fertilization treatments and GAj on flowers

fresh and dry weights and vase-life of Calendula
officinalis L. during the two seasons,

GA; First scason 2001/2002 -Second season 2002/2003
pm)
NPK 0 50 100 Mean ¢ | so 100 Mean
{reatme )

nt

Fresh weight of flowers ()
NoP K 1230.33m [256.67L [274.33k |253.78g ]255.300 {277.33n |284.00m [272.25g
NP, K. 1284.67) {310.67h [323.00g [306.111 1293.00L |317.67j |326.77i |3I2.1If
N, K |31967g |347.67¢ [377.67bc(348.33d [332.30h [353.77¢ ]384.33b }356.87d
NP K 1343.67¢ 376.00c [391.00a [370.22Dh |348.671 1382.00bc(395.33a |375.30D
N, PoK 1303.000 |322.33g [343.67c¢ [323.00¢ |311.00k [333.70h [354.77¢ [333.10¢°
N,P, K 1328.331 1371.33d [381.67h |360.00¢ [342.00g [377.71d |394.77a [371.44¢
N;PK  1376.67c 1373.67cd}390.67a |386.00a |350.67¢d}393.00a [393.77a |388.92a
Mean 1312.33c [336.91b |345.57a 323.00c_|347.901 |361.80a
. : Dry weight of flowers (£)
NoP K [43.67g [44.67fg [54.33F [4d4.56¢4 348.33L 5133k [53.33] [st.oog
NP\ K [52.67¢ [54.33cd |[55.67b [54.22¢ [56.77i {63.331g 164.33F |61.42(
N:P K §55.67c- {57.33b |56.33bc |56.44b [59.33h [66.67¢ |G7.00d 64.33d
NP K [57.33b 160.00a }60.67a [59.33a |59.33h [67.33d [69.67c |65.44c
NP K [154.33d  [56.33bc [S7.67b  (56.11b  159.00hL  [64.76ef [66.00de |63.20¢
Ny KO 157.336 [6033a [60.67a |59.44a |6230g 170.00c {72.33b  [68.25b
NyP3K (61332 |69.00a |61.00a [66.78a 163.77g 171771 [74.00a }69.80a
Mean  |S4.02¢  [56.14D  156.76a 58.40c  156.00h  [66.67a
Vase-life (days)
NoPgK 18.13L  |8.87) 8.40k }3.48d [8.78L |9.27j 2.12k  |9.05f
NP K 19300 9.58fgh [9.49ghi |9.46¢c |9.90h 10.28m 19.77i 9.99¢
N, K |9.75ef |10.21h - |9.83de  [9.93Db 10.25g 1092c 110.40¢f |10.52¢
NP\ K [9.55gh  (9.97cd  {10.00cd [9.84h . [1002h [10.68d [10.41ef [10.37d
NPy R [9.420i [9.67efg (9.53gh  [9.54¢ 10.31fp 110.78cd 11053  [10.54c
N.P,K (9741 19.96cd  [9.80de [9.84h  {16.70d Jita4b |1091c {10921
N,PoK 110.12be 110762 [10.15bc 110342 [10.92c [1132a [15.09b [1L11a .
Mean  [9.44c¢ 9.86a 9.600b 10.13¢  110.63a- [10.32h

Mcans within a column having the samce letters are not significantly dilfferent
according to Duncan’s Multiple Range Test.

As for vase-life data in Table (4) proved that GA; treatments
gave longer vase-life than control in beth seasons. The significantly
longest vase-life was obtained from the treatment of 50 ppm. while,
control gave the shoriest vasc-life. The effect of GAj; of increasing
vase-life may be due to that it incrcases {lowers content of
carbohyvdrates, so reflected on the flower jongevity.

These results are in agreement with those of Hassan efal.
(1991) on Calacndula officinalis, Abdella ef al. (1989) on
Chrysanthemum niorifolium, Badran ef al. (2001) Tropacluny majus,



J. Agric. Res. Tanta Univ., 30 (4) 2004 ’ 937

Karaguzel and Doran (2000) and Dataram ef al. (2001) on

Gladiolus and  Attia (2004) on Zuntedeshia aethiopica and
Hedychium caronarium. .

The interaction between NPK fertilization and GA; treatments
was significant for flowering characters of Calendula officinalis in
most cases during ihe two seasons. The highest number of flowers,
widest flower diameter and the heaviest fresh weight of flowers
resulted from the treatments of N3P2K and N,P;K and sprayed with
100 ppm GAj;. However, the heaviest dry weight of flowers /plant
resulted from N3P;K and N3P K treatments for plants sprayed with
50 and 100 ppm GAj; with non significant differences between them
in the first season while in the second one was obtained when plants
received N3P,K and prayed with 50 or 100 ppm GA;. As for vase-
life, the longest vase-life was obtained from the treatment of N3P;K
and plants sprayed with 50 ppm GA;.

4. Chemical composition :

Data of the effect of different icvels of NPK and GAs
treatments on the total chlorophyll, N, P and K% in the lcaves of
Calendula officinalis during both seasons are presented in Table {5)
which reveal that the different NPK fertilizalion trcatments
significantly increased the total chlorophyll in the leaves over control
in both secasons. The treatment of N3P2K recorded the highest record

in the leaves when compared to the other treatments during the two
seasons. -

As for N, P and K% in the leaves, data in Table (5) indicate
that all NPK fertilization treatments significantly increased N, P and
K% in the lcaves over control during both scasons. The highest
values of N and K% in the leaves resulted from the treatment of
N;P,K in the two seasons, while the highest value of P% in the
leaves was obtained from Ni:P>K and N,P,K treatments with non
significant differences beiween the {wo trecatments during both
seasons. .

The increase in chlorophyll content due to the application of
NPK fertilization treatments especially at the high level of nitrogen
might be altributed to the known function of some elements like
nitrogen which was found in such important molecules as prophyrin.
The prophyrin structure was found in metabolically important
compounds in the chlorophyll (Devlin 1979).

The increase in N% in the leaves as a results of using N, P and
K fertilization may be due to the promotive effect of the mlrogen on
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plant growth, hence more nutrients might be absorbed to build up the
plant organs and metabolites.

"Table (5): Effect of NPK fertilization treatments and GA; on chemica

t composition
of Calendula officinalis L. during the two seasons. :

GA, First scason 200172002 Second season 2002/2003
pm) )
NPK 0 50 _ 100 Mean 0 50 160 Mean
Treatment i

Total chlorophyll (mg/g fresh weight)
NgPoK  ]0.933j }0.940j 0.963ij 10.947¢ 11.093L [1.140k J1.500L JL11if
NP K 10.900) 10973 [0.953i) [0.972e L187ij L207hi [1.173j |1.189e
N K 1127 |1.067h {1.037k |1.077d |1.267¢ 1.2471  [1.217gh 11.243¢c
NP\ K 11.253be |L197ef [1.1677 |1.206h [1.3134 12471 |1.247¢f [1.269b
NP K [1107g (L123g [l.1t0g [L113c L237fz  0.300hij [1.190if {1.209d
NoP: K §1.243¢d |1.180F [1.163F [1.196b ]1.313d 1.267b  |1.233fg [1.271b
MNP K [1.307a [1.287ab [1.217c¢d [1.270a  {1.360¢ 1.287a  |1.243ef [1.297a
Mean |1.137a |1.110b {1.087¢ 1.263a 1.228b  |1.200c
' N %
NePoK  [1.747] [L727] |1.827i [1.767g [1.947m §.783n  [2,053m [1.928f
N,P,K [2.147g [2.097h [2.053h [2.099f 12.247hik 21635k {2.120K1 [2.177¢
N;P K 12.443d [2.310e {2.303e [2.352d {2.847cde 2.35Mgh {2.300phi [2.401c
Ny (2.600ab§2.4473 [2.440d [2:496b |2.723a20  12.5231c 2.440¢f |2.562b
N,PK ]2.263¢ 12.310¢ |2.213F |2.262e 2373 [2.257g-j |2.190ijk [2.2734
N, K [2.523c [2.437d §2.4474 |2.369¢ |2.663¢ 2.473f |2.440f [2.536h
NyP K [2.637a [2.533c  [2.567bc [2.579a . [2.790a 2.640bc [2.540de 2.657a
. . d
Mean  (2.337a |2,266b [2.246b 2.470a 2.314L  |2.298b
' P % :
NoPoK  10.227% 0.267j 10.287i [0.260f [0.267i 0.323g {0,350  [0.313f
NPK O 10.270§ {03000 [0.323gh |0.298e -[0.303h 0.360¢f |0.377de |0.347¢
NP K 163008 10.320h  {0.330gh {0.3174 0.330¢g 0.377de {0.387cd [0.364¢
Ny K [0.337fg [0.3400fg [0.330gh [0.336¢ [0.353f 0.387cd [0.417ab {0.3821
N;P,K  10.347ef |0.357de |0.367cd [0.357b 10.353¢ 0.377de 10.393bc 0.374c
N,P;K  10.357de [0.373cd {0.383ab 10.371a 10.370de  [0.397bc 10.410ab 0.392a
N3P K [0.347¢f [0.380be [0.390a {0.372a {0.383cd  |0.400bc ]0.423a 0.399a
Mean  [6.312¢ 10.334b [0.344a 0.337c 0.3746  |0.391a
K%
NPoK 2,510k |2.723] [|2.813i |2.6821 {2.6270 2.580n  {2.963L |2.813f
NPyR 27831 [3.017g [3.107f [2.969¢ [2.910m 3140 [3.243h  [3.098e
N:PK (2.967h 13.13710 [3.193e  [3.0994 [3.087k 3.270gh [3.323ef [3.227¢
NP (31071 13.270ed {3.290L [3.222b  |3.2471 3.347de [3.440c  3.3441
NP:K 13.053g {3133 13.220e {3,136c |3.000L  |3.190i 3.3001g |3.163d
N, P,K 13,9471 (3.237de [3.293c [3.226b [3.157ij 3.373d  }3.430c  [3.320b
NaP:K [3.193e {3.357d [3.407a |3.319a 3.267gh  13.537a  |3.490b [3.431a
Mean_ {2.966¢ [3.125b |3.189a 3.042¢ 3.244b  |3.383a

Means within a column having the same letters are not significantly different
according to Duncan’s Multiple Range Test,
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The increase in phosphorus percentage in the leaves may be
due to their enchanting cffects on phosphouis absorption and/or
translocation in the plants. The increase in the K% may be due to the
direct or indirect effect of the used nutrients on the absorption and
translocation of potassium. The increase in the N, P, K and total
chlorophyll contents could he resulted from the increase in the
uptake of nutrients through the root system which becomes more
capable of absorbing more amounts of nutrients.

These results are in harmony with those recorded by El-
Mahrouk and Kandeel (1997) on Cualendulu officinalis, Menesi
(1995 a and b) on Ammi majus and Ammi visnaga, Badran et al.
(2001) on Trapaeclum majus, -Kandeel et al. (2002} on
Chrysanthemum  parthenium, Mohamed ef al, (2002) on
Pelargonium graveolus and Rosmarinus officinalis and Hamed et al.

(2004) on Salvia officinalis and Origanum syriacum L. var,
aegyptiacum.

Data in Table (5} showed that nitrogen percent was gradually
decreased in both scasons by increasing GAj concentration but the
differences were non significant between GAjz at 50 and 100 ppm.

Similar results were oblained by Badran ef al. (2001) on
Tropaeolum majus.

Also, data in Table (5) showed that P and K% in the lcaves
were increased by increasing GAj concentiation. The highest values

of both were obtained from the treatment of GA; at 100 ppm in the
two seasons. )

The increase in P and K% in Calendula officinalis lcaves may
be due to that GA3 gave better growth and led to more P and K
uptake. These results are in Conformity with those of many
researches as Khalafalla er af (1998) on Thevetia nereifolia and

Koelreuteria paniculata, Karaguzel aid Doran (2000) on
Gluadiolus. :

The interaction between NPK fertilization and GAj; treatment
was significant for chemical composition in the two seasons in most
cases. The results are in harmony with those of EI-Sayed (1991) on
Calendula officinalis and Abd-Alazeem (1993) on Tugetes minuta.



940 Kandeel Y MR

_ REFERENCES

Abdalla, N.M.; F.S. Badran; M.K. Aly; M.A. Abdou and M.K.
Mohamed (1989). Effect of soil salinity and growth regulators
on Chrysanthemum morifolium Ramat (Iceccap). 1. vegetative.
growth and flowering characteristics. E}-Minia J. Agric. Res. &

. Dev, 11 (3) 1165-1185.

Rbd-Alazeem, M.A. (1993). Influence of nitrogen fertilization

*  sources and growth regulators on the growth and volatile oil of
Tagetes minuta L plants. M.Sc. Thesis, Fac. Agric., Mini
- Univ., Egypt.

Abd El-Az:m, W.M. (2003). Production of Salvia officinalis L. plant
under North Sinai conditions. Ph. D, Thesis, Fac. Agric., Cairo
Univ., Egypt.

Abou-Dahab, A.M.; R.S. El-Dabh and .A. Salem (1987). Effect of
gibberellic acid on growth, flowering and chemical constituents
of Chrysanthemum frutescens. ActaHorl. 205: 219-235 (Hort
Abst., 57: 9619).

Atakisi, L; C. Saglam; H. Turhan, F, Arslanoglu, 8§, Kaba and F.
Onemli (2001). Cultivation of sage (Saliva officinalis) in
Thrace Region, Turkey. Zeitschrift fiir Arznei- & Gewlirzp-
flanzen, 6 (1): 15-19. [Hort. Abst., 71: 10283].

Attia, E.A.M. (2004). Physiological Studies on some ornamental
bulbs. Ph.D. Thesis Fac., Agric. Kafr E}-Sheikh, Tanta Univ.

Badran, F.S.; M.A. Abdou and M.K. Aly (1989). Effect of IBA
and GAj3 on growth, yield and chemical composition of Luffa
cylindrica plants, El-Minia. J. Agric. & Dev., 11 (3): 1093-
1108.

Badran, F.S.; M.A. Abdou and M.M. Hassanein (2001). Effect of
mtrogen fertilization and GA; on growth, flowering and
nitrogen content of Tropaeolum majus, L. plants. Proc. 5
Arab, Hort. Conf., Ismailia, Egypt, March 24-28, 2001: 1-22.

Brown, J.D. and O.C. Lilliland (1946). Rdpid determination of
potassium and sodium in plant matcrial and soil extracts by
flame photometry. Proc. Amer. Soc. Hort. Sci., 48; 341-346.

* Dataram, K.; J.P. Verma and H.K. Verma (2001). Pre-planting

soaking of corms with growth regulators influences flowering
of gladiolus. Annals Agric. Res., 6 (2) 163-167.

Devlin, R.M. (1979). Plant Physmlogy 3 Ed. Affiliated Est. West
Press. New Delhi, P.: 159-205.

El-Bably, S.M. (2003). Studies on some factors affecting
productivity of some ornamental bulbs. Ph. D. Thesis, Fac.
Agric. Kafr El-Sheikh, Tanta Univ.



J. Agric. Res. Tanta Univ., 30 (4} 2004 941

El-Mahrouk, E-M. and Y.R. Kandecl (1997). Effect of different
nitrogen levels and sources on Calendula officinalis, L. J.
Agric. Res. Tanta Univ., 23 (1): 18-31.

El-Sayed, A.A. (1991). Influence of fertilization and plant growth
regulators on marigold (Calendula officinalis L.} plants. Ph. D.
Thesis, Fac. Agric. Minia Univ., Egypt.

Funnell, K.A.; B.R. Mackay and C.R.O. Lawoko (1992).
Comparative effect of promalin and GA; on flowering and
development of Zantedeschia “Galaxy”. Acta Hort., 292: 173-
179.

Guerrero Trivino, M. and C.B. Johnson (2000). Season has a
major effect on the essential oil yield response to nutrient
supply in Origanum majorana. 1. Hort. Sci. and Biotech, 75
(5): 520-527. [Hort. Abst., 71: 2662].

Hamed, A.S. (2004). Studies on planting of some medicinal plants in
the desert. M. Sc. Fac. Agric., Kafr EI-Sheikh, Egypt.

Hassan, H.A.; A.A., Waly and M.A. Zaghloul (1991).
Physiological studies of Calendula officinalis L. 1. Effect of
nitrogen fertilization and GAj; on the growth, flowering and
chemical composition of the plants. J. Agric. Res. Tanta Univ.,
17 (3): 737-446.

‘Kandeel, Y.M.; E.S. Nofal; M.M. Khalafalla and T.E. Eissa
(2002). Effect of nitrogen fertilization on vegetative growth,
flowering and chemical composmon of Chrysanthemum
parthenium L. Bemnh. Proc, 2" Conf. Hort. Sci. 10-12 Sept
2002 Kafr El-Sheikh, Tanta Univ. Egypt (J. Agric. Res. Tanta
Univ., 28 (3/111): 1359-1378.

Karaguzcl, Q. and L Doran (2000). The effects of GA; and limited
KNO3 fertilization on quality characteristics and leaf nutrient
contents of gladiolus. Ziraat Fakultes; Dergisi, 13 (2): 123-132.

Khalafalla, M.M.; F.A. Menesy and Y.M. Kandeel (1998). Effect
of CCC and GA3 on growth and chemical composition of
Thevetia nereifolia Juss and Koelreuteria paniculata Laxm.
under saline stress. Proc. 2™ Conf. Ornam. Hort. Ismailia,

Egypt. October 24-26, 1998: 217-238.

Makary, B.S. (1991). Studies on the effect of salinity and some
growth regulators of Chrysanthemum plants. Ph.D. Fac. Agric.
Assuit. Univ., Egypt.

Menesi Fardous, A. {(1995a). Effect of NPK fertilization on the
growth and active constituents of Ammi majus, L. plants. J.
Agric. Res. Tanta Univ., 21 (4): 704-713.

Mencsi Fardous, A. (1995b). Effect of NPK fertilization on the
growth and aclive constituents of Ammi visnaga, L. plants. J.
Agric. Res. Tanta Univ., 21 (4): 714-723.-



942 Kandeel Y.MR.

Mohamed, M.A.A. (1997). Effect of chemical fertilization on
Cuminum cyminum, L. and Nigella sativa, L. plants under

North Sinai conditions. M.Sc. Thesis, Fac. Agric. Cairo Univ.,
Egypt.

Mohamed, M.A.A. (2002). Effect of fertilization and irrigation on
rosemary and geranium plants under Sinai conditions. Ph. D.
Thesis, Fac. Agric. Kafr El-Sheikh. Egypt.

Moran, R. (1982). Formula for determination of chlorophyllous

pigment extracted with N-N-dimethyl formanide. Plant
Physiol., 69: 1376-1381.

Piper, C.S. (1947). Soil and Plant Analysis, P 274-275. Univ. of
Adclaide, Australia.

Refaat, Azza M.; MR, Abd Al-Moez and 8.8. Ahmed (2001). The
impact phosphorus rate and methods of application on yield
and oil quality of Romanian sweet marjoram. Egypt J. Soil
Sci., 41 (1-2): 93-109.

Snedecor, G.W. and W.G. Cochran (1980). Statistical Methods 7"
edition. The lowa State Univ. Press. Ames. Jowa, USA.

Trough, E. and A.H. Meyer (1939). Improvement in deiness
colorimetric method for phosphorus and arsenic. 1* Eng Chem.
Anal. Ed., 1: 136-138.

il (NPK) ew’—-u-ﬁb shonsill g Cyim g Wy deanll s
QB il o dlasl cuS Ay JAGY g sall e Gl el
d._aﬁ-\.‘::’: Cﬂé_) dads t._iu‘”

Uil daaly — gl S Ao oM 48 — aibg) acd

—M‘}Sad.c‘_)‘)hd&m_)z.\llm_)ﬂluﬁ&_\;m|ML5_);‘

_Ja:\_smﬂfv..r/w..mv..v/v..\W_,“m;m«uu.
il Fna Ay O g T a2A3 Cun gy 09 b el COlalaa ¥
JUTY ENVRRSP TP PR K PTPR RGIT I SPRPIC S SRS SR RS
S0 9 daly (5 fimer ppalisally (i gd yygu paSY oo o Vo)
eO s t_).,_mﬁl_)ﬁ_)hugﬂg}ﬂh‘_ﬁﬂ_)ﬁb .Ol.\iﬂwmta_,;c;l.éh
5 S—asSl G il J‘AJY‘JLSJ-‘-&-“M‘AGUJM‘G—WJ&"'
' JJMY1c_th\J



J. Agric. Res. Tanta Univ., 30 (4} 2004

943

D eV Lle Juaatiall ilidl) aal culg g
U8 8 Asine 30 (I b ¢ g o~ el Clalae pren sl

Ot — Clall g 0V aae — Gl g ) (5l el Cliis
(L5l Caladiy 7 Sl Gl = (5 pad) g ganall Calal 5 o sUal
sxe— Jalty Sloa s 8 Jgb~ Jla 3¥ ) Sl
pae — a3 Caladl o Ul 380 — a3 L8 — b/ la W
e BV (5 5—tma By I ool Lea (akadl axy 5_a 3l Bls
osi—asilly Gumg i N palic e 450l Louill QNS 5 51D
aU:n.cJ LA‘ (Q‘Jé/‘awu_,guh\.il;g&sb. +L‘_|t§.....}'5_)g_,uf..35'fo-
B A jae JLa Wy (5 il gaill Hliva IS G e

cCsena sall IS Asalasall CDLalael

il O J S 80 I ol el 5 Clelee Canl—Y

il cal <y cilfp Y aae oLy of a1 Sl e Sy
Ostlall Beda Yoo (o e il b Cohalaal
?__15\“.. C..\Y.J._MJul_}_.aiY‘ ‘-:ILI-.IJ:\A.-.A:UC.A-Q.\:I‘\JU dl.\m_,

psi—sli gy AL anSO0 s + Cliugh g aaSY¥ e + o gxigel il
Sy Al b oy glte Gfie ja () AaaSY oda aud o (e lill
e oIS e sy YV e Al 5 LA 3y i Alee (el ¥
ael e el g Oplall e 3 Ve e dimay Gl s LW plasad
s g A pmd Gldea Juadl Jde Jpanl el g ALl paudl

OB il





